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PREFACE 

The purpose of this Levee System periodic inspection is to identify deficiencies that pose hazards to human life or 
property.  This assessment of the general condition of the Levee System is based on available data and visual 
inspections.  Detailed investigation and analysis involving hydrologic design, topographic mapping, subsurface 
investigations, testing and detailed computational evaluations is beyond the scope of this Levee System periodic 
inspection.  The inspection is intended to identify the issues to facilitate such future studies and associated 
repairs as appropriate.   

This Levee System periodic inspection is based on observations of field conditions and available data at the time 
of the inspection.  The condition of any Levee System depends on numerous and constantly changing internal 
and external conditions and is evolutionary in nature.  It is incorrect to assume the present condition of the Levee 
System will continue to represent the Levee System condition in the future.  Only through continued inspection, 
maintenance, repair, and rehabilitation can there be a reasonable chance that unsafe conditions can be avoided. 
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1.0 EXECUTIVE SUMMARY 

The Northwest Williamsport Flood Risk Management System is one of three systems which were constructed as 
part of the Williamsport Flood Risk Management Project. The other two systems include: 1) Northeast 
Williamsport Flood Risk Management System, and 2) South Williamsport Flood Risk Management System. 

The WLNW System provides flood risk reduction for the left bank of Daugherty Run, the left bank of the 
Susquehanna River, the right bank of Lycoming Creek and both banks of Bottle Run. The total length of the System 
is approximately 6.25 miles, traveling along the north bank of the West Branch Susquehanna River and west bank 
of Lycoming Creek. There are concrete flood walls, approximately one tenth of a mile, and embankments, a total 
length of approximately 6.15 miles. There are also four pump stations at Fox Hollow Run, Arch Street, Spring Run, 
and Mill Race, for pumping surface drainage and some sanitary sewage from the protected areas. General Flood 
Risk Management System data is shown in Table 1. 

Table 1. Statistics of Northwest Williamsport Levee 

Features Northwest Williamsport (WLNW) 

System Miles 6.25 
Embankment Miles 6.15 
Floodwall Miles 0.1 
Closure Structures 3 
Gravity Drainage Structures 38 
Pumping Stations 4 
Relief Wells 37 
Piezometers 4 

A Periodic Inspection of the System was performed from April 11 to April 12, 2017 by GZA GeoEnvironmental, Inc. 
(GZA), and GZA’s pump station subcontractor, Stantec, Inc. (Stantec). The inspections were attended by 
representatives from the Sponsor and the U. S. Army Corps of Engineers, Baltimore District (USACE). 

Based on the information presented in this report, GZA recommends a rating of “Unacceptable” to the Northwest 
Williamsport Flood Risk Management System in Williamsport, Pennsylvania. An “Unacceptable” rating for the 
System was based on the USACE definition that “one or more items rated unacceptable and would prevent the 
segment /system from performing as intended, or a serious deficiency noted in the past inspection (which had 
previously resulted in a minimally acceptable System rating) has not been corrected with in the established 
timeframe, not to exceed two years.” 

The Unacceptable rating for the WLNW System was based primarily on the “Unacceptable” ratings for relief 
wells (several were found to be non-functional) and culverts/discharge pipes (several were found to be 
damaged and/or not inspected in 2015). 

For the embankments, relief well performance is necessary to meet required exit gradient seepage criteria and 
minimum factors of safety for slope stability. In addition, the floodwall underseepage and sheet pile 
embedment deficiencies identified in 2007 by the USACE do not appear to have been further evaluated or 
addressed. 
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2.0 INSPECTION TEAM AND DATES OF INSPECTION 

2.1  INSPECTION TEAM 

Inspection of the Dike / Floodwalls / Closure Structures (Geotechnical) 

• Mr. Anders B. Bjarngard, P.E. - GZA Inspection Team Leader 

• Mr. Bryant B. Furtado, P.E. – GZA Task Leader 

• Mr. Michael Archard – GZA Levee Inspection System (LIS) Operator 

• Mr. Raymond Tracy, P.E. – USACE Baltimore District – Former Levee Safety Program Manager 

Inspection of Pump Station (Pump Station) 

• Mr. Patrick VanDeWiele, P.E. – Stantec Structural Engineer 

• Mr. Marty Armenta, P.E. – Stantec Electrical Engineer 

• Mr. Jim Hagenbush – Stantec Mechanical Designer 

Representatives of the City of Williamsport 

• Mr. Steve Mundrick – Foreman, Streets and Parks 

• Mr. Kevin Ames – Utility Man, Streets and Parks 

2.2 DATES OF INSPECTION 

The geotechnical inspections and the pump station inspections of the System were performed from April 11 to 
12, 2017. 

2.3 WEATHER DURING INSPECTION 

During the inspections, the weather was generally sunny with temperature in the high 60’s (Fahrenheit).  

2.4  RIVER GAUGE OR ELEVATION READINGS DURING INSPECTION 

River elevations and flow rate were not obtained during the site visit. On April 11, 2017, the USGS 01551500 Gage 
at West Bank Susquehanna River at Williamsport, PA measured an approximate discharge rate of 20,000 ft3/sec.  
This flow can be considered to be reflective of the upper end of normal flow conditions, when compared to the 
historical (past 123 years) median daily statistic for flow on April 11, which is 16,200 ft3/sec.  The river elevation 
was measured by USGS at the gaging station was approximately 500.5 feet (NAVD 88) on April 12.  
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3.0 SYSTEM BACKGROUND INFORMATION 

3.1  PROJECT IDENTIFICATION 

3.2  SYSTEM NAME 

The system is referred to as the Northwest Williamsport Flood Risk Management System (WLNW). 

The WLNW System is one of three systems that were constructed as part of the Williamsport Local Flood 
Protection Project (the Project), which was federally authorized and is non-federally operated and maintained.  
The System is located in the City of Williamsport in Pennsylvania. 

The Project is comprised of three systems, namely:  

• Northeast Williamsport Flood Risk Management System (WLNE); 

• Northwest Williamsport Flood Risk Management System (WLNW); and  

• South Williamsport Flood Risk Management System (WLSO). 

The Periodic Inspection No. 2 for the WLNE and WLSO Systems were also completed by GZA and will be submitted 
under separate covers. 

3.2.1 Project Type 

The Project is federally authorized and non-federally operated and maintained.  The local Sponsor is the City of 
Williamsport, PA. 

3.3  PROJECT AUTHORITY 

The Project was authorized by the Flood Control Act of May 17, 1950 (Public Law 516, of the 81st Congress 2nd 
session, H.R. 5472).  The Project was authorized in accordance with the recommendations of the Chief of 
Engineers in a report published in House Document Numbered 202, 81st Congress, 1st session.  
The recommendation for construction contained in the document referred to above was subject to the condition 
that local cooperation would be provided in accordance with Section 3 of the Flood Control Act of June 22, 1936.  

Assurances of local cooperation, as required by the Act for the flood protection works of Williamsport, are 
contained in a Resolution of the City Council of Williamsport, Pennsylvania, dated June 5, 1940, guaranteeing and 
assuring the federal government that all requirements for construction of flood-control works within the City and 
adjacent parts of Loyalsock Township and Old Lycoming Township will be complied with and specifically obligating 
the City to maintain and operate all the project works after completion in accordance with regulations prescribed 
by the Secretary of War. 

3.3.1 Cost 

The estimated construction costs for the System was $4,571,900 as described in the 1953 Design Memorandum 
No.1 Revision. 

3.3.2 Construction History 

The System was constructed between November 1947 and December 1955 as indicated in the 1988 O &M Manual. 
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3.3.3 Public Sponsors 

The City of Williamsport, PA (the Sponsor) is responsible for operating and maintaining the System.  
The Sponsor’s point of contact is Mr. Thomas Cillo, Director of Streets and Parks, City of Williamsport, 
Pennsylvania and can be reached at (570) 326-4684. 

3.3.4 Location 

The City of Williamsport, including the Newberry Area, is located in Lycoming County, Pennsylvania.  The System 
is adjacent to the Newberry Area of Williamsport and Old Lycoming Township.  This System provides flood risk 
reduction for the left bank of the Susquehanna River and the right bank of Lycoming Creek. 

3.3.5 Potential Consequences 

According to the 2015 USACE’s Initial Levee Screening Assessment, the System currently protects a population of 
approximately 1,252 people and assets totaling approximately $225 million. 

3.3.6 Investigations Prior to Construction 

Design documents including Design Memoranda and the Plans and Specifications were provided for the design of 
the Northwest Williamsport Flood Risk Management System.  They indicated that investigations were conducted 
in the 1930’s, prior to the initial construction.  

The following reports were provided by USACE and include site and material investigations prior to construction 
of the System.  For a detailed list of all reports and investigation documentation for the System, refer to 
Appendix D. 

• “Susquehanna River Flood Control, Williamsport, Pennsylvania, Definite Plan for Protective Works, Basis of 
Design” United States Engineer Office, Baltimore, Maryland, January 1942. 

• “Susquehanna River Flood Control Project, Specifications for Construction of Williamsport Flood Control 
Project Flood Wall and Closure Structures, Williamsport, Lycoming County, Pennsylvania” United States 
Engineer Office, Syracuse, NY, April 1946.  

•  “Report on Closure Structures” United States Engineer Office, Syracuse, NY, July 1946.  

• “Susquehanna River Flood Control, Williamsport, Pennsylvania, Levee-Unit No. 4A Analysis of Design” United 
States Engineer Office, Baltimore, Maryland, February 1953. 

• “Susquehanna River Basin, Williamsport, Pennsylvania, Flood Control Project Section II, Design Memorandum 
No. 3, Levee-Unit No. 4B” United States Engineer Office, Baltimore, Maryland, June 1953. 

• “Susquehanna River Basin, Williamsport, Pennsylvania, Flood Control Project Section II, Design Memorandum 
No. 4, Mill Race and Spring Run (Levee-Unit No. 4) Pumping Stations” United States Engineer Office, Baltimore, 
Maryland, December 1953. 

• “Susquehanna River Basin, Williamsport, Pennsylvania, Flood Control Project Section II, Design Memorandum 
No. 5, Levee-Unit No. 4C” United States Engineer Office, Baltimore, Maryland, February 1954. 

• “Susquehanna River Basin, Williamsport, Pennsylvania, Flood Control Project Sections I & II, Design 
Memorandum No. 6, Seepage-Control System on Lycoming Creek, Levee Units No. 1 and No. 4” United States 
Engineer Office, Baltimore, Maryland, January 1955. 
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3.3.7 History of Remedial Measures and Major Modifications 

As noted in the Periodic Inspection No. 1 Report (2010), since the completion of the System’s original construction 
in 1955, the System has undergone several alterations/modifications to its original configuration.  
See Appendix E for additional information.  The major modifications to the System include the following: 

• Over one mile of the original levee embankment running along the north bank of the West Branch 
Susquehanna and the west bank of Lycoming Creek was modified by the construction of the I-180 
(Susquehanna Beltway) and US-15 highways in the early 1980’s.  Multiple stretches of levee embankment 
were modified with the highway embankments constructed on top of the original embankment landside 
slope. The modified areas include: 

o Station 36+00 to 43+00 (South Reach Road, West Branch Susquehanna); 

o Station 96+50 to 100+00 (Susquehanna Beltway, West Branch Susquehanna); 

o Station 1+00 to 12+50 (US-15 both lanes and off ramp, Lycoming Creek); 

o Station 23+50 to 27+00 (Susquehanna Beltway, Lycoming Creek); 

o Station 19+00 to 21+50 (US-15 off ramp, Lycoming Creek); 

o Station 69+00 to 105+50 (US-15 northbound lane, Lycoming Creek). 

• Per the 1988 O&M Manual, construction of the Susquehanna Beltway modified portions of the levee landside 
slope and toe which necessitated removal of twenty-five seepage relief wells and the addition of three.  
The highway modification is mentioned in the 1988 USACE O&M Manual; however, no approval 
documentation was provided and no plans pertaining to the highway modifications were available.  
The Sponsor no longer maintains these areas due to the highway embankment enveloping all or portions of 
the landside slope. 

• Also per the 1988 O&M, an additional 11 relief wells have been removed from the System prior to 1988 for 
“construction and other reasons”.  No abandonment information was provided.  The current number of 
relief wells is 37.  

• Per the 2011 Periodic Inspection (PI), between November 2008 and November 2009, the following 
modifications were made:  loose seepage relief well tops were repaired, two hand crank winches were added 
to headwall outlets at Drainage Structures No. 16 and No. 30 to assist in opening flaps, sediment at Bottle Run 
was removed, and a new sump pump was installed at Fox Hollow Pump Station.  

Additional information pertaining to System modifications can be found in Section 16.1 of the Periodic Inspection 
Packet (PIP) (Appendix E).  

Project Completed Since 2012 PIP 

During our file review task, GZA requested the City to fill out a “Public Sponsor Pre-Inspection Form” for the WLNW 
System.  However, the Sponsor provided a completed Pre-Inspection Form for WLNE System from 8/11/2015 
(Routine Inspection) through 2/20/2017, which included work that was completed for WLNW System between 
the dates listed, which are listed below: 

• New sluice gate installed at Arch Street Pump Station; 

• Cleaned out Bottle Run area; 
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• Removed sediment buildup at Bottle Run; 

• Updated interior lighting at Fox Hollow Pump Station; 

• Replaced sluice gate on west side of Arch St. Pump Station; 

• Trial closures of Memorial Ave closure structure; 

• The majority of the conduits were video inspected.  Three conduits were partially video inspected due to 
obstructions or pipe damages.  Five pipes were damaged and need repair; 

• Relief well soundings and hydraulic testing; 

• Animal control by licensed trapper; 

• Megger testing of pump station motors. Records were not available at the time of GZA’s inspection; 

• Vegetation control (herbicide and mowing); 

• Rebuilt Outlet Culvert #6; 

• Repair of spalling concrete;  

• Annual pump station motor exercising and testing; 

• Installed lighting inside barrier sheds; 

• Annual pump maintenance including exercising and greasing; 

• New lighting installed at stop log storage sheds. 

Based on information provided by the Sponsor, the following list of improvements have been provided to GZA.  
However, GZA was unable to confirm the exact locations of these improvement.  

• Painting of eight sluice gate stems; 

• Repaired three concrete sluice gate structures; 

• Concreted two inlet flow line pipes; 

• Repaired three concrete sluice gate pads. 

Based on GZA’s review of the O&M files received from the City, the City has completed routine O&M since the 
last inspection (i.e. 2015).  Drainage gates and flap valves exercised and greased in November 2015. Pumps were 
exercised periodically between January 2013 through October 2016. 
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4.0 PRE-INSPECTION PACKET (PIP) INFORMATION 

Key components of the PIP include information on the Project/System location; Project/System authorization and 
description; drawings; survey and instrumentation data; technical summary and foundation conditions; recent 
inspection report; hydraulic and hydrologic information; history of system deficiencies; deficiencies corrected 
since last report; major flood events and system performance; responsibilities for operation, maintenance, and 
repair of the System; emergency planning; system alterations since original construction; inspection checklist; and 
system documentation. 

As part of the Periodic Inspection No. 2, GZA reviewed the previous PIP entitled “Williamsport, Pennsylvania Flood 
Risk Management System. Williamsport Local Flood Protection Project, Susquehanna River. Williamsport, 
Lycoming County, Pennsylvania, Pre-Inspection Packet for Periodic Inspection No. 01.” dated March 2011 
prepared by KCI Technologies, Inc.  GZA updated appropriated sections of the PIP based on our review of 
updated information provided by the USACE, information obtained from the Sponsor, or developed by GZA during 
the Design Criteria Review.  For further information, refer to GZA’s Pre-Inspection Packet for Periodic Inspection 
No. 2 in Attachment E.  
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5.0 INSPECTION FINDINGS AND EVALUATIONS 

5.1 RESULTS OF INSPECTION 

The results of our periodic inspection of the WLNW System are included in Appendix B.  An inspection report 
entitled “Flood Damage Reduction Segment/System Inspection Report” was prepared for the WLNW System. 
The inspection report, which includes an inspection checklist, representative photos, and figures showing the 
location of the deficiencies, was generated using USACE’s computer program entitled “Levee Inspection System” 
(LIS) (v3.2 (Build 15)).   

Individually rated items from the LIS inspection report are discussed herein for the System.  The ratings are 
applicable to the time of the inspections.  The Rated Item numbers correspond to the Rated Item numbering 
system utilized in the LIS inspection report.  If not discussed below, the rating was found to be either 
“Acceptable” or “Not Applicable.” 

Interior inspection of conduits and other piping was outside our scope of work.  As such, we did not enter or 
perform any video inspections of the System’s conduits or other piping.  Detailed inspection of most of the 
System’s conduit and other piping requires a remotely operated vehicle or confined space entry.   

As discussed in Section 3.2.7 above, over one mile of the original levee embankment running along the north bank 
of the West Branch Susquehanna and the west bank of Lycoming Creek was modified by the construction of the 
I-180 (Susquehanna Beltway) and US-15 highways in the early 1980’s.  Multiple stretches of levee embankment 
were modified with the highway embankments constructed on top of the original embankment landside slope. 
The modified areas include: 

• Station 36+00 to 43+00 (South Reach Road, West Branch Susquehanna); 

• Station 96+50 to 100+00 (Susquehanna Beltway, West Branch Susquehanna); 

• Station 0+00 to 12+50 (US-15 both lanes and off ramp, Lycoming Creek); 

• Station 23+50 to 27+00 (Susquehanna Beltway, Lycoming Creek); 

• Station 19+00 to 21+50 (US-15 off ramp, Lycoming Creek); 

• Station 36+00 to 43+00 (US-15 northbound lane, Lycoming Creek). 

Inspections of the embankment landside slope were limited in these areas due to the location of the highway 
embankments and the presence of chain-link fencing in areas along the System.  

5.1.1 Levee Embankments 

The “Levee Embankment” section presents the inspection results for the WLNW embankments.    

Rated Item 1: Unwanted Vegetation Growth 

Unwanted vegetation is defined by USACE ETL-1110-2-583, Guidelines for Landscaping Planting and Vegetation 
Management at Levees, Floodwalls, Embankment Dams, and Appurtenant Structures, dated April 30, 2014.  
This document establishes a vegetation-free zone that generally extends horizontally 15‐feet from the farthest 
extent of any System feature (e.g. toe of dike) and vertically 8‐feet. This allows for operation and maintenance, 
surveillance, and access during high‐water events.  It is also recognized that unwanted vegetation has potential 
to impact the operations and performance of the system.  Impact of vegetation to the flood damage risk 
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reduction system apart from access and operation impediment includes compromising of foundation integrity if 
potential seepage paths are created by root penetration and/or root decay.  In addition, significant levee damage 
and creation of points of concentrated seepage discharge can be created by the uprooting of large trees during a 
flood event.  The root‐free zone provides a margin of safety between the greatest expected extent of plant roots 
critical to the performance and reliability of the flood damage risk reduction system. 

During the PI, unwanted vegetation growth was observed in several areas along the Northwest Williamsport Dike.   

Brush, small trees and branches was observed at the following locations: 

• At landside toe near Station 178+00; 

• At riverside slope and toe near Station 153+00; 

• Along landside slope near Station 86+00 (The highway embankment was constructed on top of the landside 
slope); 

• Along fence at landside slope from Station 67+00 to 74+00; 

• Along landside slope from Station 7+00 to 11+00; 

• On landside levee slope from Station 20+00 to 23+00;  

• Along riverside toe;  

• On landside slope of turnaround near Station 96+00. 

Large trees and stumps were observed at the following locations: 

• Approximately ten feet from riverside toe near Station 115+00;  

• At landside toe near Station 68+00; 

• Along landside slope and highway embankment from Station 93+00 to 98+00; 

• At river toe from Station 22+00 to 24+00; 

• Along riverside slope near Station 40+00. 

This item is rated “Unacceptable.” 

Rated Item 2: Sod Cover 

Inadequate sod cover was observed at the following locations: 

• At top and bottom of the riprap along riverside slope from Station 153+00 to 157+00; 

• Along the crest under highway bridge from Station 11+00 to 12+00; 

• Along the crest from Station 15+00 to 24+00. 

This item is rated “Unacceptable.” 
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Rated Item 3: Encroachments 

The presence of encroachments in close proximity to the levee is of high concern because of the need to maintain 
access for inspection and during high‐water events.  Encroachments, particularly excavations, within the levee 
cross‐section or near the levee toe may shorten potential seepage paths and reduce embankment stability under 
hydrostatic loading.  

Numerous encroachments that were not on the design drawings were observed along the levee embankment, as 
listed below.  Easement plans are not available to determine if the encroachments are within the System’s 
easement. 

• Two were trailers parked at the landside toe of the levee near Station 177+00 and Station 180+00; 

• New chain link fence along the landside toe from Station 122+00 to 124+00; 

• Pavement, fence, trailer and vehicle encroachments were along the landside toe from Station 116+00 to 
121+00; 

• Highway chain link fence is located along the landside toe between Stations 69+00 and 106+00; 

• Fire Department barbed wire fence is located along the landside toe between Stations 64+00 and 67+00; 

• Apparent monitoring well within 15 feet of the riverside toe near Station 19+00; 

• Highway concrete swale is located along the landside slope of levee.  The highway embankment was 
constructed on top of the landside slope of the System’s levee between Stations 9+00 and 27+00; 

• Riprap fill area along the landside toe is not shown on design drawings near Station 12+00; 

• Concrete swale along the landside toe is not shown on design drawings between Stations 1+00 and 23+00; 

• Wooden bollards at the riverside slope/toe are not shown on design drawings near Station 23+00; 

• Pavement along the riverside toe is not shown on design drawings from Station 9+00 to 24+00; 

• Concrete swale along the landside toe is not shown on design drawings from Station 43+00 to 47+00 and from 
Station 49+00 to 56+00; 

• Soil/debris stockpile is located at the landside toe near Station 62+00; 

• Dog kennel structure is located at the landside toe near Station 94+00; 

• Chain link fence and paved road along the landside toe. Design plans show gravel road in this area from 
Station 126+00 to 142+00; 

• Several utility poles and drainage swale along the riverside toe are not shown on design plans from 
Station 126+00 to 142+00; 

• Large utility pole located at the landside toe near Station 17+00; 

• Utility pole at the landside toe near Station 16+00. 

A house and a few trees near Station 76+00, which pre-dated the levee, are within 15 feet of the landside toe.  
The USACE determined that they do not negatively impact the levee stability based on the USACE’s 2015 initial 
levee screening assessment.   

This item is rated “Minimally Acceptable.” 
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Rated Item 4: Closure Structures 

Overall, the System’s closure structures were observed to generally be in good conditions.  Spalling was observed 
at the Reading Railroad sandbag closure near Station 15+00.  Of the three l WLNW closure structures, two are 
sandbag closures and one is a stoplog closure.  The single stoplog closure at Memorial Avenue was last operated 
in June 2016.  The Sponsor indicated that all each of the Project’s stoplog closures are operated annually per the 
O&M manually, with the 2017 closure operations were scheduled to occur during summer of 2017; however, no 
records were provided following the Periodic Inspection.  Per the 1998 O&M, “Trial erection of sandbag closures 
is not required.” 

This item is rated “Acceptable.” 

Rated Item 5: Slope Stability 

GZA’s slope stability assessments were based only on visual observations.  During the Periodic Inspection No.2 
GZA observed two areas with possible signs of slope instability, which had been previously observed by the Corps 
in 2015.  These areas include: 

• Slight depression less than 6 inches deep, approximately six feet in diameter on the landside slope with possible 
bulge at toe near Station 4+00, and 

• Per 2015 RI, USACE identified a possible crack and slide over an area of approximately 150 square feet at 
bottom of the riverside slope near Station 35+00.  

Both deficiencies do not appear to have worsened.   

This item is rated “Minimally Acceptable.” 

Rated Item 6: Erosion/ Bank Caving 

Signs of erosion were observed at the following locations:  

• Erosion due to foot traffic apparently resulting from adjacent bridge construction activities near Station 74+00; 

• Displaced erosion protection at the riverside slope under bridge near Station 12+00 and Station 26+00; 

• Erosion along the landside toe at Arch Street west of Arch Street Pump Station near Station 9+00; 

• Erosion at the landside toe near Station 101+00. 

This item is rated “Minimally Acceptable.” 

Rated Item 8: Depressions/Rutting 

Deep ruts and depressions were observed at the following areas along the embankment: 

• At the riverside slope at embankment-floodwall interface near Station 115+00; 

• At the crest near Station 50+00 due to localized ponding area; 

• Multiple large sinkholes about 15 feet from the toe near Station 16+00; 

• Along the landside access road from Station 91+00 to 92+00; 
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• Along the crest and slope perpendicular to the levee near Station 116+00. 

Minor ruts and/or shallow depression were observed at the following areas: 

• Along the bottom of riverside toe near Station 178+00; 

• At the crest near Station 93+00; 

• On the riverside top of slope near Station 2+00; 

• At the landside toe near Station 86+00; 

• At the crest near Station 109+00; 

• On the crest near Station 114+00. 

This item is rated “Unacceptable.” 

Rated Item 10: Animal Control 

The Sponsor has contracted a licensed animal trapper for groundhog control.  Approximately 50 hours are spent 
each year to capture and remove groundhogs from the WLNE and WLNW Systems. 

Numerous animal burrows were observed at various locations along the levee embankment: 

• At the crest near Station 150+00; 

• At the landside toe near Station 17+00; 

• At the top of riverside slope near Station 21+00; 

• At the riverside slope near Station 23+00; 

• Near relief well #7 along the landside toe near Station 13+00; 

• Along the riverside slope near Station 2+00; 

• On the landside slope near Station 14+00; 

• At the top of riverside slope near Station 15+00; 

• At the top of riverside slope near Station 16+00; 

• At the riverside slope near crown near Station 31+00; 

• At the top of landside slope near Station 46+00; 

• At the top of riverside slope near Station 52+00; 

• At the riverside slope near Station 61+00; 

• At the top of riverside slope near Station 84+00; 

• At the top of riverside slope near Station 87+00; 

• At the riverside slope near Station 94+00; 

• At the riverside slope 107+00; 

• At the riverside access road ramp near Station 123+00; 
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• At the landside access road ramp near Station 126+00; 

• At the landside slope near Station 130+00; 

• At the landside toe near Station 133+00; 

• At the crest near Station 134+00; 

• At the landside slope near Station 135+00. 

This item is rated “Minimally Acceptable.” 

Rated Item 11: Culverts/ Discharge Pipes 

The Sponsor engaged Cornerstone Engineering Group to perform culvert/pipe inspections for the System.  
A copy of Cornerstone’s July 2015 inspections are included in Table A at the end of Appendix B.  Cornerstone 
reported 10 conduits were found to be “Acceptable”, 13 were found to be “Minimally Acceptable”, and 4 were 
found to be “Unacceptable.”  

According to the USACE’s 2015 RI, the Sponsor submitted the July conduit inspections to the USACE in 
September 2015.  The USACE found 2 conduits to be “Acceptable,” 17 were found to be “Minimally Acceptable”, 
and 8 were found to be “Unacceptable.”  Several pipes were damaged including loss of coating, holes, joint 
separation, sedimentation, debris accumulation and pipe deformation/buckling.  Additionally, some pipes have 
not been fully inspected or the invert was obscured due to water or sediment. See Table 2 below for more 
information regarding the culverts rated “Unacceptable” by USACE in 2015. 

Table 2. Culverts Rated “Unacceptable” by USACE in 2015 

As-built 
ID 

Station 
No. USACE Deficiency Highlights USACE Recommended Action 

21 122+38 48" CMP, video not available. Provide video or reinspect. 

1 118+23 

24" CMP, loss of coating, large hole at 
upstream pipe invert, flowing water 

prevented inspection of the invert for 
about half the length 

Repair or replace; Consider slip 
lining/ replacing entire section. 

18 106+29 12" CMP, loss of  coating, open joint 
near upstream manhole. 

Repair joint; monitor for addition 
coating loss 

20 115+10 

18" CMP/RCP, loss of coating, standing 
water and sedimentation at invert, joint 

separation with bedding migrating 
through it just upstream from the sluice 

gate. 

Repair joint offset, flush out the 
pipe and re‐ inspect to ensure the 

invert is intact. 

14 79+00 

12" CMP, loss of coating, standing 
water, sedimentation prevents 

inspection of large portion of the invert. 
Full section loss of side of pipe at the 10 
o'clock position near 10‐13' from start 

of inspection. 

Repair pipe, specifically the areas of 
full section loss. Flush out the pipe, 

re‐inspect to ensure the invert is 
intact, and re-evaluate 

condition/action. 

11 8+58 

36" CMP, video not available; Bottom 
gone 0500 to 0700. Large debris. 

Continued jetting further deteriorated 
pipe. 

Slipline pipe or install CIP liner. 
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As-built 
ID 

Station 
No. USACE Deficiency Highlights USACE Recommended Action 

11 8+58 

36" CMP, video not available; Bottom 
gone 0500 to 0700. Large debris. 

Continued jetting further deteriorated 
pipe. 

Slipline pipe or install CIP liner. 

9 2+29 

18" CMP, loss of coating, sedimentation, 
sag in pipe with standing water near 

downstream manhole, pipe 
deformatiom/buckling, video stops at 

about 52 ft. 

Slipline pipe or replace pipe. 

According to the Sponsor, no follow-up work has been performed to address the damaged pipes or additional 
inspections identified by the USACE based on their review of Cornerstone’s inspection reports.  A copy of the 
USACE’s assessment of the culvert inspection is included in the Culvert Inspection Summary and Action Table in 
Appendix B.  

This item is rated “Unacceptable.” 

Rated Item 12: Riprap Revetments & Bank Protection 

Deficiencies including displaced riprap and vegetated sediment deposition on riprap were observed at the 
following locations: 

• Heaved and displaced riprap at the riverside slope near Station 90+00;  

• Displaced riprap at the Spring Run Pump Station discharge channel near Station 53+00; 

• Vegetated sediment deposition on the riprap toe between Stations 23+00 and 24+00. 

This item is rated “Minimally Acceptable.” 

Rated Item 14: Underseepage Relief Wells/Toe Drainage Systems 

The WLNW System currently consists of 37 relief wells (RW) RW-1 through RW-17 and RW-18 through RW-24 and 
RW-34 through RW-46.  The approximate locations of these wells are indicated in “Report of Sediment 
Evacuation and Hydraulic Testing, Relief Wells at Williamsport Levee, Lycoming County, Pennsylvania” by 
Geo-Technology Associates, Inc. (Appendix E).  Per the 1988 O&M Manual, construction of the Susquehanna 
Beltway modified portions of the levee landside slope and toe which necessitated removal of twenty-five seepage 
relief wells and the addition of three.  The highway modification is mentioned in the 1988 USACE O&M Manual; 
however, no approval documentation was provided and no plans pertaining to the highway modifications were 
available.  The Sponsor no longer maintains these areas due to the highway embankment enveloping all or 
portions of the landside slope.  Also per the 1988 O&M, an additional 11 relief wells have been removed from 
the System prior to 1988 for “construction and other reasons”.  No abandonment information was provided.  
The current number of relief wells in the WLNW System is 37. 

According to Sponsor, no follow-up works has been performed to address the relief well deficiencies identified in 
the 2015 RI.  The Sponsor should develop a plan and schedule to rehabilitate the relief wells as discussed below.  
The following text was taken from the 2015 RI: 
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“Pump tests have been completed by the Sponsor, and the results were forwarded to USACE in 
August 2015. Upon receipt, USACE reviewed the pump testing records and has determined that 
there are two relief wells that need to be replaced (RW-8 and RW-39), and twelve relief wells that 
need to be rehabilitated (RW 7, RW-9, RW-10, RW-16, RW-20, RW-21, RW-23, RW-24, RW-40, 
RW-41, RW-42, and RW 43).  Relief wells are imperative to assure adequate relief of 
underseepage pressures during a flood.  For this reason, the Sponsor is urged to address these 
deficiencies as soon as possible.  To aid in the remediation of the wells, USACE has provided a 
draft SOW.  Due to the impact that the relief wells have on the performance of the levee during 
a flood, and the condition of the wells highlighted above, this item is considered to be 
‘Unacceptable.” 

In addition to the relief well deficiencies, a drainage swale along relief wells noted on design plans was not visible 
during this PI from Station 10+00 to 23+00.  The drainage swale is designed to move relief well discharge flow 
away from the levee to pump stations and other draining structures.  

This item is rated “Unacceptable.” 

Rated Item 15: Seepage 

GZA did not see evidence of seepage or seepage related deficiencies during our visual inspection.   

This item is rated “Acceptable.” 

5.1.2 Floodwalls 

The floodwalls of the System consist of approximately 525 feet of I-wall, located at the upstream end of Lycoming 
Creek, on either side of Lycoming Creek Rd.  The floodwall is founded in a levee embankment with riprap over 
the toe of the wall and over the riverside slope of the levee.  The floodwall was reportedly loaded 75-percent 
during the historic flood of record, Hurricane Agnes in June 1972.  According to USACE, there is no history of 
visible wall movement or instability.  

USACE I-Wall Phase II Evaluation 

It should be noted that the December 2007 Phase II evaluation by USACE for the Project, the I-walls were analyzed 
relative to underseepage and piling embedment.  The results of the analyses indicated that the majority of the 
System’s I-walls do not meet the required factors of safety for either or both embedment and seepage.  
Further investigations, analysis, and possible remedial actions were recommended by USACE for portions of the 
Williamsport floodwalls under a Phase III Evaluation.   

Rated Item 2: Encroachments 

The presence of encroachments in close proximity to the floodwalls is of high concern because they can limit 
access for flood fighting and inspections.  Easement plans are not available to confirm if the encroachments are 
within the easement.  During this PI one encroachment was observed near the floodwall.  A Fence along the 
landside toe not shown on design plans between Stations 25+00 and 37+00.   

This item is rated “Minimally Acceptable.”  
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Rated Item 4: Concrete Surfaces 

Cracking of concrete surface was observed at two locations along floodwall.  The Sponsor has attempted to fix 
various deteriorated areas; however, these repairs have not performed well and need to be repaired again.    

• At the previous concrete repair at the Mill Race Pump Station intake near Station 122+00; 

• Along the exposed landside face and the top of the floodwall from Station 106+00 to 113+00. 

This item is rated “Minimally Acceptable.” 

Rated Item 5: Tilting, Sliding or Settlement of Concrete Structures 

GZA did not observe any visual signs possibly indicating tilting, sliding or settlement related deficiencies.   

This item is rated “Acceptable.” 

Rated Item 7: Monolith Joints 

Minor joint filler material deterioration was observed at each of the joints along the floodwall from Station 106+00 
to 113+00.  

This item is rated “Minimally Acceptable.” 

Rated Item 9: Seepage 

Seepage assessments reported were based only on visual observations. No seepage was observed. 

As noted above, the USACE Baltimore District Phase II I-Wall Evaluations dated December 2007, concluded that 
I-walls in the WLNW System do not meet the required factors of safety for either or both embedment and seepage.  
It is GZA’s understanding that the USACE recommended a Phase III evaluation to further evaluate seepage under 
the floodwalls, which has not occurred.  

This item is rated “Acceptable.” 

5.1.3 Interior Drainage System 

The “Interior Drainage System” section presents the inspection results for the System penetrations as described 
below.  

Rated Item 1: Vegetation and Obstructions 

A few deficiencies were observed at the inlets and outlets of the drainage structures including: 

• Partially obstructed DS-22 inlet near Station 147+00; 

• Sediment and debris accumulation behind the Mill Race Pump Station outlet structure near Station 123+00; 

• DS-11 flap gate does not seal properly near Station 9+00; 

• Partially obstructed eighteen-inch (18-inch) diameter road drain outlet near Station 59+00. 

This item is rated “Minimally Acceptable.” 
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Rated Item 2: Encroachments 

A recently installed bolted flap gate appears to be locked closed at the Mill Race Pump Station intake area near 
Station 122+00.  Based on our file review for the PIP update, it appears that the Sponsor did not inform the 
USACE of the installation of the new flap gate.   

This item is rated “Minimally Acceptable.” 

Rated Item 5: Concrete Surfaces 

Previously observed cracking, spalling and deterioration at the following locations: 

• Endwall of the drainage structure DS-22C near Station 173+00;  

• Outlet walls of the Mill Race Pump Station near Station 123+00 (do not appear to have worsened); 

• Downstream wing wall at the endwall for Fox Hollow Run Pump Station near Station 24+00 (do not appear to 
have worsened); 

• Invert of the DS-3 inlet headwall near Station 96+00 (do not appear to have worsened). 

This item is rated “Minimally Acceptable.” 

Rated Item 9: Culverts / Discharge Pipes 

The Sponsor engaged Cornerstone Engineering Group to perform culvert/pipe inspections for the System.  
A copy of Cornerstone’s July 2015 inspections are included in Table A at the end of Appendix B.  Cornerstone 
reported 10 conduits were found to be “Acceptable”, 13 were found to be “Minimally Acceptable”, and 4 were 
found to be “Unacceptable.”  

According to the USACE’s 2015 RI, the Sponsor submitted the July conduit inspections to the USACE in 
September 2015.  The USACE found 2 conduits to be “Acceptable,” 17 were found to be “Minimally Acceptable”, 
and 8 were found to be “Unacceptable.”  Several pipes were damaged including loss of coating, holes, joint 
separation, sedimentation, debris accumulation and pipe deformation/buckling.  Additionally, some pipes have 
not been fully inspected or the inverted was obscured due to water or sediment.  

According to the Sponsor, no follow-up work has been performed to address the deficiencies identified by the 
USACE based on their review of Cornerstone’s inspection reports.  A copy of the USACE’s assessment of the 
culvert inspection is included in the Culvert Inspection Summary and Action Table in Appendix B. See Section 5.1.2 
for more information regarding the culverts rated “Unacceptable” by USACE in 2015. 

Also, an eighteen-inch diameter CMP surface drain at landside toe is not shown on design drawings near 
Station 19+00. 

This item is rated “Unacceptable.” 
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Rated Item 10: Sluice/Slide Gates 

Previously observed missing nuts on the sluice gate operator of DS-15 have been replaced near Station 87+00; 
however, the nuts appeared to be too large for the bolts (i.e., the nuts do not catch the bolt threads). 

The Sponsor reported that they operate the gates every year, which is less frequent than what is required by the 
current O&M (every 90 days).   

This item is rated “Minimally Acceptable.” 

Rated Item 11: Flap Gates/Flap Valves/Pinch Valves  

In general, minor corrosion was observed on the majority of the System’s flap valves.  Two flap valves were found 
to be in need of repair and maintenance as follows: 

• Previously observed crack in the flap gate extending through previous weld near Station 87+00 was observed; 
however, it did not appear to have worsened since 2015. 

• Previously observed DS-14 flap gate does not seal at top near Station 79+00.  Note there was no hydrostatic 
pressure against the flap gate at time of inspection. 

This item is rated “Unacceptable.” 

5.1.4 Pump Stations 

This section includes the inspection results for four pump stations associated with the WLNW Levee System.  
Refer to the inspection checklist (Appendix B) for photos and additional information.  

• Fox Hollow Run Pump Station near Station 24+00; 

• Arch Street Pump Station near Station 9+00; 

• Spring Run Pump Station near Station 54+00; 

• Mill Race Pump Station near Station 122+00. 

Rated Item 1: Pump Stations Operating, Maintenance, Training, & Inspection Records 

Operation, maintenance, and inspection records at the pump stations were not all current, or regularly updated.  
Training records were not present at the pump stations during the inspection.  The Sponsor indicated that they 
only have two staff members who have in-depth knowledge of pump stations.  

Note that currently the City WWTP personnel (City Sanitary Sewer Division) are allowed to operate the 
submersible pumps at Spring Run Pump Station.  Per the Sponsor’s representative; in approximately 1.5 years 
the operation of all the pump stations could be responsibility of City WWTP personnel (City Sanitary Sewer 
Division). 

This item is rated “Minimally Acceptable.”  
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Rated Item 2: Pump Station Operations and Maintenance Equipment Manuals 

The equipment O&M manuals and operating instructions were present in all the pump stations during the 
inspection.  However, most O&M manuals and operating instructions require organization, updates, and clear 
complete directions for equipment on-hand for all personnel to refer to.  Also, at all pump stations, O&M 
manuals were missing for a portion of the equipment.  

This item is rated “Minimally Acceptable.” 

Rated Item 3: Safety Compliance 

No safety compliance inspection reports were available at the pump stations during the inspection.  

Safety issues were observed at each pump station as follows:  

• Fox Hollow Run Pump Station:  

o Fire extinguisher Inspection out of date (typical for all);  

o Fall hazards at the intake and outlet structures; 

o Tripping hazard at the entrance; 

• Spring Run Pump Station: Fall hazard at the intake structure; 

• Mill Race Pump Station: Fall hazards at the intake structure; 

• In addition, old metal clad electrical power equipment present shock hazards at all four stations. 

This item is rated “Minimally Acceptable.” 

Rated Item 5: Plant Building 

Numerous plant building deficiencies were observed at each pump station which are listed below: 

• Fox Hollow Run Pump Station:  

o Signs of water leakage at the flue penetration through roof around the oil furnace exhaust flue; 

o Wingwall at the intake displaced approximately three-inches at top and 0.5-inches at bottom; 

• Arch Street Pump Station: Possible roof leaks at the ceiling; 

• Spring Run Pump Station: 

o Signs of water leakage at the flue penetration through roof around the oil furnace exhaust flue; 

o Approximate 1-ich displacement on one of the inlet walls; 

• Mill Race Pump Station: 

o Cracking around the interior frame of pump station building door; 

o Minor cracks on the interior walls and paint is chipping off;  

o Surficial concrete deterioration on the exterior wall below pipe discharge point; 

o Wingwall displaced approximately 0.5-inch at the top and less than 0.1-inches at the bottom; 
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o Minor rust on the ends of ceiling steel girder at tie-ins with pump station building walls. 

This item is rated “Minimally Acceptable.” 

Rated Item 6: Fencing and Gates 

The following deficiencies were observed at fences and ladders in two pump stations: 

• Fox Hollow Run Pump Station:  

o Fence was incomplete, missing the mid and top rail. Corrosion was observed, and the fence does not 
appear to be grounded at inlet structure next to highway; 

o Fence around the electrical transformers was showing corrosion as well; 

o No fall protection was provided on the ladder to sump/basement; 

• Arch Street Pump Station: 

o No fall protection was provided on the ladders in discharge chamber and gatewell structure. 

There is no fencing provided at Arch Street, Spring Run, and Mill Race Pump Stations. 

This item is rated “Minimally Acceptable.”  

Rated Item 7: Pumps 

The pumps were operated with no unusual vibrations, sounds, or other deficiencies observed, during the time of 
inspection.  The maintenance, lubrication, and testing documentation provided by the Sponsor at the pump 
stations during the time of inspection, was not current or complete.  No bearing sensors were present at the 
pump stations during the time of the inspection.  Note that bearing sensors were not included in the original 
design but they are current standard practice; therefore, they do not affect the rating. 

Pump run down times (minutes: seconds) at each pump station are listed below: 

• Fox Hollow Run Pump Station:  Pump #1--1:25, Pump #2--1:40; 

• Spring Run Pump Station:   Pump #1--1:04, Pump #2--0:54; 

• Mill Race Pump Station:    Pump #1--0:23, Pump #2--0:36; 

• Arch Street Pump Station:   Not able to record (submersible pump). 

This item is rated “Minimally Acceptable.” 

Rated Item 8: Motors, Engines, Fans, Gear Reducers, Back Stop Devices, etc. 

The motors were operated during the inspection and no deficiencies observed.  Maintenance, lubrication, and 
testing documentation provided at the pump stations was not current or complete. 

No bearing sensors present for any of the pumps at the pump stations. 

This item is rated “Minimally Acceptable.”     
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Rated Item 11: Non-Mechanical Trash Racks 

Racks were properly maintained without damage or debris.  Only minor corrosion was observed on track racks 
in Fox Hollow Run and Spring Run pump stations.  Note that there is no trash rack at Arch Street Pump Station. 

This item is rated “Acceptable.”     

Rated Item 13: Power Source 

• Fox Hollow Run Pump Station:  

o The Fox Hollow Run Pump Station has two (2) power sources.  The 2400V, three phase power source 
originates at a utility owned substation adjacent to the pump station.  A visual inspection indicated the 
equipment appears to be old but in good condition.  

o The substation transformer serves the service equipment which is a medium voltage motor control center 
(MCC).  The MCC appeared to be in good condition.  The utility substation transformer secondary is 
configured three wire, delta.  It is indeterminate if it is a corner grounded system, but it is unlikely.  
It is likely an ungrounded system in which the overcurrent devices will not trip on a ground fault.   

o The 240V, one phase power source originates at a pole mounted utility owned fuse cutout and 
transformer.  The secondary conductors extend overhead to a wall mounted utility meter then on to the 
service equipment which is a 200A, 120/240V, one phase, three wire panel board. 

o The utility-owned pole mounted ground conductor on the pole that has the utility transformer was broken 
and not connected to ground. 

o Both power sources and their associated equipment are operational in manual mode.  The system was 
not operated in automatic mode. 

o The pump station building does have lighting protection in the form of a surge protective device in the 
medium voltage MCC.  It is indeterminate if the surge protective device was functional.    

o The pump station building does not have a lightning protection system in the form of air terminals, down 
conductors, and ground rods.  There were utility owned lighting arresters located at the utility owned 
substation mounted fuse cutout switch and pole mounted fuse cutout switch; they all appear intact. 

• Arch Street Pump Station:  

o The 480V, three phase power source originates at a utility owned pole mounted fuse cutout switch, which 
serves three (3) utility owned single phase transformers configured 480V delta on their secondary.  
The secondary conductors were routed through a utility meter mounted on the pump station wall.  
The utility transformer serves the service equipment which is a fused switch located in the pump station. 
The switch appears to be in good condition.  The 480V power source is configured three wire, delta. 
It was indeterminate if it is a corner grounded system but it is unlikely.  It is likely an ungrounded system 
in which the overcurrent devices will not trip on a ground fault.  

o The utility meter exhibits slight corrosion. 

o The power source equipment and the service equipment are operational in manual mode. The system 
was not operated in automatic mode. 

o The pump station building does have lighting protection in the form of a surge protective device. 
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o The pump station building does not have a lightning protection system in the form of air terminals, down 
conductors, and ground rods. The utility owned pole mounted fuse cutout switch has lightning arresters 
and they appear intact.  

• Spring Run Pump Station: 

o The Spring Run Pump Station has two (2) power sources.  The 480V, three phase power source originates 
at a utility owned substation adjacent to the pump station.  A visual inspection indicated that the 
equipment appears to be in good condition.  The substation transformer serves the service equipment, 
which is a fused switch located in the pump station.  The switch serves the switchgear.  It was 
indeterminate how the utility substation transformer’s secondary is configured.  It could not be 
confirmed if it was a wye system or delta system and whether it is grounded or ungrounded.   

o The 240V, 1 phase power source originates at a pole mounted utility owned fuse cutout and transformer. 
The secondary conductors extend overhead to a wall mounted utility meter then on to the service 
equipment which is a 60A, 120/240V, 1 phase, 3 wire fused switch. The switch serves a 100A, 120/240V, 
1 phase, 3 wire panel board. 

o The switchgear, two switches and associated panelboards appear to be original equipment and are very 
old.  It is likely they are over 60 years old.  If the equipment has not been refurbished or has not had 
extensive preventive maintenance completed, they are past their end-of-life. 

o It appears the 480V switch’s operating handle exceed the maximum height specified in NEC 
Article 404.8(A). 

o Both power sources and their associated equipment are operational in manual mode.  The system was 
not operated in automatic mode.  

o The pump station building does not have lighting protection in the form of air terminals, down conductors, 
and ground rods.  The pump station building does not have lighting protection in the form of a surge 
protective device in the service equipment.  However, utility owned lighting arresters are located at the 
utility owned substation mounted fuse cutout switch and appear intact. 

• Mill Race Pump Station:  

o The 480V, three phase power source originates at a utility owned pole mounted fuse cutout switch, which 
serves three (3) utility owned single phase transformers configured 480V delta on their secondary.  
The secondary conductors are routed through a utility meter mounted on the pump station wall.  
The utility transformer serves the service equipment which is a fused switch located in the pump station.  
The switch appeared to be in good condition.  The switch serves two motor starters and a 30A, 480V 
switch that serves a 15kVA transformer that serves a 60A, 240V switch that serves a 100A, 120/240V 
panelboard.  The motor starters, switches, and panelboard appear to be original equipment.  They are 
over 40 years old. 

o The 480V power source is configured three wire, delta. It is an ungrounded system in which the 
overcurrent devices will not trip on a ground fault.     

o The power source equipment and the service equipment are operational in manual mode. The system 
was not operated in automatic mode. 

o The pump station building does have lighting protection in the form of a surge protective device.   

o The pump station building does not have a lightning protection system in the form of air terminals, down 
conductors, and ground rods.  The utility owned pole mounted fuse cutout switch has lightning arresters 
and they appear intact.  
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This item is rated “Minimally Acceptable.” 

Rated Item 14: Electrical Systems 

The pump stations electrical equipment was free of damage and debris.  The equipment inside of the pump 
stations was generally free of corrosion. Refer to Item 16 for exterior located equipment.  
Preventive maintenance records for the critical equipment such as service equipment, motor controllers and 
motors were not present at any of the pump stations.  Equipment testing records for the critical equipment such 
as service equipment, motor controllers and motors were not present at the pump stations.  None of the 
equipment at the pump stations had arc flash labels indicating the arc flash boundary and Personal Protective 
Equipment (PPE) necessary to enter the arc flash boundary. 

Some observations at different pump stations are as follows. 

• Fox Hollow Run Pump Station: The exterior lights were inoperable during inspection.  

• Arch Street Pump Station: The exterior light fixture over the door was inoperable. 

• Mill Race Pump Station: The motor starter running lights did not illuminate when the pumps were operated. 
Also, the 2-hp sump pump does not have a motor starter.  It is started with a circuit breaker in the 
panelboard. This violates NEC article 430 requirements.  Finally, the exterior flood light fixture over the door 
was inoperable.  

This item is rated “Minimally Acceptable.” 

Rated Item 15: Megger Testing on Pump Motors and Critical Power Cables 

Current megger tests for critical power cables and motors were not present at the pump stations.  
Outdated megger test reports for Fox Hollow Run and Spring Run pump stations were present at the Cemetery 
Run Pump Station.  

This item is rated “Unacceptable.” 

Rated Item 16: Enclosures, Panels, Conduit and Ducts 

The electrical equipment and conduits at the pump stations did not exhibit any corrosion, damage or deterioration 
that would cause a safety concern.  Two deficiencies were observed in Enclosures, Panels, Conduit and Ducts the 
following pump stations: 

• Fox Hollow Run Pump Station: surface corrosion on conduit;  

• Arch Street Pump Station: surface corrosion on electric meter box and conduit. 

This item is rated “Minimally Acceptable.” 

Rated Item 17: Intake and Discharge Pipelines 

The following deficiencies were observed at intake and pipelines at Spring Run Pump Station: 

• Concrete deterioration at southern gravity pipe at inlet from 4 to 6 o’clock;  

• Sediment buildup near gravity pipe inlets; 
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• Sediment buildup and minor vegetation located in the area between the trash racks and sump intake sluice 
gates.  The sediment appears to be within 2 inches vertically from entering the sump through the intake 
sluice gates. 

Per the attached USACE Culvert Inspection Summary and Action Table (at the end of Appendix B), the following 
pump station discharge pipelines were inspected in 2015 and given the following ratings at that time by the 
USACE: 

• Fox Hollow Run – (3) 60-inch corrugated metal pipes (DS-5), each rated “A”; 

• Spring Run – (2) 66-inch corrugated metal pipes (DS-13), each rated “M”; 

• Mill Race – (2) 48-inch corrugated metal pipes (DS-21), one rated “M”, one rated “U” due to the inspection 
video not being available. 

Based on review of the previous culvert inspection information (refer to the referenced table in Appendix B), it is 
unclear if the discharge pipes for Arch Street Pump Station have been inspected. 

This item is rated “Unacceptable.” 

Rated Item 18: Sluice/ Slide Gates 

Maintenance documentation not current at any of the pump stations. Gravity pipe discharge sluice gates at Fox 
Hollow, Arch Street, and Spring Run pump stations were not operated at the time of inspection due to time 
constraints.  

The following deficiencies were observed at fences and ladders in four pump stations: 

• Fox Hollow Run Pump Station:  

o Sluice gates functioned but operators have evidence of corrosion and lubrication leaks. Operators sprayed 
with WD-40 for assistance during operation. 

o The eastern intake sluice gate was unable to be operated more than approximately 1/3 open and was 
unable to be closed with the portable hammer drill (hand crank was used to close the final approximate 
6-inch gap). 

• Arch Street Pump Station: 

o Minor corrosion on the intake sluice gate operator.  

o Note: There is one new intake sluice gate to the submersible pumps and the old intake sluice gate is kept 
closed.  Three submersible pumps discharge pipes combine into one pipe that discharges into a gatewell 
structure through a flap-gate located downstream of the gravity discharge sluice gates.  Each of the three 
pump discharge pipes appeared to have a manually operated pipe valve in the discharge chamber.  
Inflow to the pump station consists of effluent from the nearby WWTP and storm water runoff. 

• Spring Run Pump Station: Sluice gates functioned but operators have evidence of corrosion and lubrication 
leaks. Operators sprayed with WD-40 for assistance during operation. 

• Mill Race Pump Station: Note: there is no intake sluice gate and there are no pump discharge pipe sluice or 
flap gates.  The only sluice and flap gates provided at Mill Race Pump Station are along the gravity discharge 
pipelines. 
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The Sponsor operates the gates every year which is less frequent than what is required by the 1988 O&M (every 
90 days).  The Sponsor should propose to USACE to operate the gates to reflect current practices and, if 
approved, update the O&M accordingly. 

This item is rated “Minimally Acceptable.” 

Rated Item 19: Flap Gates/ Flap Valves/ Pinch Valves 

The following deficiencies were observed at Flap Gates/ Flap Valves/ Pinch Valves for Fox Hallow Pump Station, 
Spring Run Pump Station, and Mill Race Pump Station: 

• Fox Hollow Pump Station: 

o Flap gates appear to be operational and in good condition, with minor corrosion;  

o Approximate two–inch displacement on cinder block wall near western wingwall and an approximate 
15-degree lean; 

o Surficial concrete spalling/deterioration on eastern wingwall of outfall structure; 

• Spring Run Pump Station: Surficial concrete deterioration and sediment buildup on outlet structure’s 
discharge apron; 

• Mill Race Pump Station: Flap gates appear to be operational and in good condition, with minor corrosion. 

This item is rated “Minimally Acceptable.” 

Rated Item 20: Cranes 

The following deficiencies were observed under the Cranes item: 

• Arch Street Pump Station has no crane. For the remaining pump stations with cranes: the traveling chain hoists 
were operational but documentation of load testing was not provided during the inspection.   

• At Fox Hollow Run Pump Station, the chain has surface rust. 

This item is rated “Minimally Acceptable”. 

Rated Item 21: Other Metallic Items 

The following deficiencies were observed on other metallic items at each pump station: 

• Fox Hollow Run Pump Station:  

o Corrosion on grating over station inlet, and safety chains on railing; 

o Corrosion on access cover plates, grates, safety railing; 

• Arch Street Pump Station:  

o At the gatewell structure; metal frame is rusted and concrete supporting the metal frame/grate cover is 
deteriorating.  These issues could be due to WWTP effluent in combination with poor ventilation. 
Discharge from pumps could also be contributing to deterioration; 

o Corrosion on access cover plates, grates, safety railing; 

• Spring Run Pump Station: Corrosion on access cover plates, grates, safety railing. 
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This item is rated “Minimally Acceptable.” 

5.1.5 Flood Damage Reduction Channels 

The Flood Damage Reduction Channels of the System include the improved Channel of Bottle Run. Bottle Run has 
a drainage area of 4.1 square miles above the diversion channel. Bottle Run diversion, which is an open channel, 
begins just upstream from the Pennsylvania R.R., continues to the new highway bridge at Route No. 15 and from 
there to its junction with Lycoming Creek.  The channel above the Pennsylvania R.R. is also enlarged and 
improved for about 550 feet. The diversion of Bottle Run keeps this drainage outside of the protected area. 

Rated Item 2: Shoaling (Sediment deposition) 

Shoaling and sediment accumulation was observed at the following areas: 

• Sediment, approximately two feet deep, was observed at entrance of the right (south) Bottle Run box culvert 
near Station 177+00.  The condition previously observed during USACE Routine Inspections and does not 
appear to have worsened; 

• Vegetated shoaling along Bottle Run from Station 163+00 to 173+00, (also a previously observed condition); 

• Vegetated shoaling within the USACE designed portion of the Lycoming Creek from Station 15+00 to 62+00. 

This item is rated “Minimally Acceptable.” 

Rated Item 6: Tilting, Sliding or Settlement of Concrete Structures 

Joint separation existed at both of the outlet walls of the Bottle Run culvert discharge area near Station 174+00. 
This issue was previously observed and does not appear to have worsened.  

This item is rated “Minimally Acceptable.” 

5.1.6 Emergency Action Plans 

Emergency action planning and operations programs were updated by the City of Williamsport September 2016 
with the report entitled, “Williamsport Levee Flood Monitoring Incident Action Plan” as listed in Reference 
(Appendix D).  The 2016 Plan outlines the required actions and responsible parties during flooding events for the 
Project.  Emergency contact names and phone numbers were updated as of September 30, 2016.  The plan 
appeared to be currently applicable.  The 1988 O&M Manuals include emergency action planning and operation 
and maintenance procedures for high water conditions for the Williamsport Project. 

5.1.7 Compliance with Project Agreement 

Based upon our review of the available Sponsor and USACE documents, observations during the inspection, and 
discussions with the Sponsor’s representatives, it is our opinion that the WLNW System has generally been 
maintained in general accordance with the requirements presented in the O&M manual. However, there are 
specific deficiencies observed during our inspection and noted in this report, which are not in compliance and 
should be corrected. 
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5.2 DESIGN CRITERIA REVIEW 

GZA reviewed KCI’s 2011 Design Criteria Review for the System included in the 2011 Pre-Inspection Packet 
(Appendix E) and the USACE design criteria documents that have been published since the previous 2011 PIP. 
The following USACE documents were either not included or not available in the 2011 PIP: 

• USACE Document ER 1110-2-8157 Responsibility for Hydraulic Steel Structures was updated in June 2009. 

• USACE document EM 1110-2-6056 Standards and Procedures for Referencing Project Elevation Grades to 
Nationwide Vertical Datums was updated in December 2010. 

• USACE document ETL 1110-2-583 Guidelines for Landscape Planting and Vegetation Management at Levees, 
Floodwalls, Embankment Dams, And Appurtenant Structures was released in 2014. 

• USACE document ER 1110-2-1806 Earthquake Design and Evaluation for Civil Works Projects was updated in 
May 2016. 

• USACE document EC 1165-2-216 Policy and Procedural Guidance for Processing Request to Alter US. Army Corps 
of Engineers Civil Works Projects Pursuant to 33 USC 408 was updated in June 2016. 

• USACE document EM 1110-2-2104 Strength Design for Reinforced Concrete Hydraulic Structures was updated 
in November 2016. 

• USACE document ETL 110-2-575 Evaluation of I-Walls released in September 2011. 

A 2010 Preliminary Vertical Datum Diagram prepared by USACE for Williamsport, Pennsylvania was included as 
Appendix J of the 2011 PIP and used to relate different vertical datums as outlined in EM 1110-2-6056, but the 
EM 1110-2-6056 document was not included in the 2011 PIP.  Although most of the above referenced documents 
are “new” design guidance documents, they do not indicate a substantial deviation from the design criteria 
appropriately used for the System’s original design, in GZA’s opinion.  Therefore, in GZA’s opinion, the 2011 
Design Criteria Review remains appropriate. 

However, the USACE ETL 110-2-575 provides updated technical criteria and guidance for evaluation of existing 
I-walls on three new items: the flood-side gap (discovered at I-wall in New Orleans after Hurricane Katrina), the 
rotational stability failure mode (identified in the Phase II evaluation) and the consideration of deflections. 
In GZA’s opinion, the existing I-wall of the System have not been specifically evaluated with these updated criteria 
by USACE. Hence, further evaluation was recommended to assess if the I-wall of the System meets these criteria. 

5.3 LEVEE SAFETY ISSUES 

5.3.1 Data Gaps 

Based on our t file review efforts, GZA has identified the following list of documents that remain outstanding and 
therefore considered “data gaps”:  

• Modification/approval information pertaining to the multiple highway construction projects including 
embankment modifications.   

• Abandonment/approval documentation for the 36 relief wells abandoned for “construction and other 
reasons” per 1988 O&M.  

• Project Easement Maps. This data gap was brought up in the 2011 PI and also in the 2015 RI checklist 
comments from USACE.  
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• USACE Design / Record Drawings for WLNW Units 5A and 5B. 

• No relief well sounding records were obtained from the City of Williamsport for the years of 2016 or 2017. 
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5.3.2 Levee Safety Issues Summary 

Based on our visual inspection, the main safety issues of the WLNW System are described in the table below: 

Levee Safety Issue  Repair/Evaluation Recommendations 

Unwanted vegetation along portions of embankments 
and floodwalls could limit flood fight access and hinder 
visual inspection.  

Best practices would be to remove the unwanted 
vegetation, within the easement, to a max 
distance of 15 feet of levee toe and floodwalls, 
and backfill cavities as necessary in accordance 
with USACE guidelines. 

Unapproved encroachments along portions of the 
embankments, floodwalls, and drainage system. 

Confirm that the encroachments are either within 
or outside the Project easements and have been 
approved by USACE or remove encroachments.  

Erosion and displaced erosion protection at levee slope 
and toe. 

Repair slope and re-establish erosion protection 
as needed. 

Multiple large sinkholes at a localized area 
approximately 15 feet from embankment toe. 

Repair sinkholes and monitor for future 
development. 

Deep vehicle ruts and minor ruts at several locations on 
the embankment. 

Repair ruts and restore embankments to original 
design grades with impervious engineered fill at 
the riverside slope and crest and pervious 
engineered fill at the landside slope. 

Displaced riprap at several locations of riverside slope. Reset riprap slope. 

Eight (8) conduits were rated “Unacceptable” by USACE 
in 2015.  

Repair the defective pipes and address the 
deficiencies noted in the USACE Culvert 
Inspection Summary and Action Table.  
Fully inspect the pipes that were not inspected in 
2015 due to damage, water and sediment.   

Two (2) relief wells (RW-8, RW-39) need to be replaced;  
Twelve (12) relief wells (RW-7, RW-9, RW-10, RW-16, 
RW-20, RW-21, RW-23, RW-24, RW-40, RW-41, RW-42, 
and RW-43) need to be remediated. 

Develop a plan and schedule to replace two and 
rehabilitate twelve relief wells as identified by the 
2015 RI, as soon as possible. 

Floodwall concrete surfaces and monolith joints 
showing deterioration. 

Repair cracking, spalling, efflorescence, and joint 
sealant, as needed. Consider obtaining 
professional consultation to establish appropriate 
repair methods. 

Flap gate/valves: 
• Obstructed by vegetation and sediment; 
• Showing crack and unable to be sealed. 

Remove obstructions and ensure adequate seal. 
Repair or replace damaged valves. 

Operation issues with eastern intake sluice gate at Fox 
Hollow Run Pump Station. 

Provide maintenance and repairs necessary to be 
able to fully open and close the eastern intake 
sluice gate using the portable hammer drill at the 
operator. 

Shoaling and sediment accumulation at culvert and 
along portion of Bottle Run and Lycoming Creek. 

Remove shoaling or evaluate if channel capacity 
of been significantly reduced.  
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Levee Safety Issue  Repair/Evaluation Recommendations 

Eastern intake sluice gate at Fox Hollow Run Pump 
Station was unable to be operated more than 
approximately 1/3 open and was unable to be closed 
with the portable drill (hand crank was used to close 
the final approximate 6-inch gap). 

Provide maintenance and repairs necessary to be 
able to fully open and close the eastern intake 
sluice gate using the portable hammer drill at the 
operator. 

  

Metal frame of gatewell structure at Arch Street Pump 
Station is rusted and concrete supporting the metal 
frame/grate cover is deteriorating. 

Investigate potential causes of concrete/metal 
deterioration/corrosion. Clean/paint or replace 
corroded metal components.  Monitor 
deteriorated concrete areas and repair as 
necessary. 

Current megger tests for critical power cables and 
motors not present in Fox Hollow Run, Arch Street, 
Spring Run and Mill Race pump stations. 

Perform annual megger tests for critical power 
cables and motors. Keep megger test results at 
the pump stations. 

Load testing of cranes/traveling chain hoists not 
present in Fox Hollow Run, Arch Street, Spring Run and 
Mill Race pump stations. 

Perform annual inspections and load testing in 
accordance with applicable standards.  Keep 
documentation of inspections and load tests at 
the pump stations. 

No backup fuel system in Fox Hollow Run, Arch Street, 
Spring Run and Mill Race pump stations. 

Provide backup fuel systems at the pump 
stations. Note that this recommendation does 
not affect the rating because the System did not 
include backup fuel systems in the original design. 
However, it is recommended to add this feature 
to the System. 

No bearing sensors present on any of the pumps or 
motors. 

Install bearing sensors and keep records of 
bearing temperature onsite. Note that this 
recommendation does not affect the rating 
because the System did not include bearing 
sensors in the original design. However, it is 
recommended to add this feature to the System. 

The following electrical components/features were 
observed to be beyond the recommended design life 
including: 

• Switch and panel boards; 
• Distribution equipment; 
• Switchgears; 
• Motor controllers. 

Perform evaluation to determine if component 
need to be replaced.  Note that this 
recommendation does not affect the rating 
because the System did not include bearing 
sensors in the original design. However, it is 
recommended to add this feature to the System. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS   

6.1  RECOMMENDATIONS 

6.1.1 Levee Embankments 

Areas of unwanted vegetation were observed that do not conform to the USACE vegetation free zone policy 
(ETL 1110-2-583). Best practices would be to remove the unwanted vegetation to bring the levee system into 
compliance with the USACE vegetation policy. In instances where grass is too high, grass should be trimmed and 
maintained at a maximum of six inches. 

Areas of sparse sod cover should be reseeded to establish and maintain proper sod cover on the levee 
embankment.  

The Sponsor should develop easement plans for the Project to determine which identified encroachments are 
within or outside of the easement and then take appropriate actions to remove encroachments within the Project 
easement limits.  

Additionally, remove temporary encroachments (i.e. debris, trash, and other readily removable items) from within 
15-feet of the embankment toe. 

The Sponsor should repair the concrete at Reading Railroad sandbag closure near Station 15+00 and continue 
annual trial erections of the Memorial Avenue stop log closure per O&M requirements.  

The Sponsor should repair the previously observed deficiencies at the following locations on embankments and 
re-establish sod cover as needed including the slight depression on landside slope with possible bulge at toe near 
Station 4+00 and the possible crack and slide over an area of approximately 150 square feet at bottom of riverside 
slope near Station 35+00.  The Sponsor should monitor these areas for at least a year after the repairs are 
complete. If the conditions redevelop, the Sponsor should engage a qualified engineer to investigate the cause.  

The Sponsor should repair slope and re-establish erosion protection as needed. 

The Sponsor should repair ruts and restore embankments to original design grades with impervious engineered 
fill at the riverside slopes and crest, and pervious engineered fill at the landside slopes as per the original design 
drawings.  Re-establish sod cover as needed and consider altering mowing patterns to minimize rutting.  
Additionally, the Sponsor should avoid vehicle traffic on the embankments. 

The Sponsor should improve continuous animal control program and repair burrows in accordance with USACE 
guidelines. 

The Sponsor should repair the defective pipes and address the deficiencies noted in the USACE Culvert Inspection 
Summary and Action Table.  The Sponsor should fully inspect the pipes that were not inspected or only partially 
inspected in 2015 and the inverts that were obscured due to water or sediment.  The Sponsor should submit the 
results of the repair work and the additional inspection work to the USACE upon completion.  Due to the USACE’s 
5 year inspection frequency requirement for conduits, the next complete round of conduit inspections will be 
2020. 

Reset and/or add riprap as needed at the identified locations.  
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The Sponsor should develop a plan and schedule to replace the 2 relief wells and rehabilitate the 12 relief wells 
as soon as possible. In addition, the Sponsor should re-establish the drainage swale along the relief wells noted 
on design plans from Station 10+00 to 23+00.  As discussed herein, relief wells are critical features for areas of 
the levee embankment with respect to seepage and slope stability performance.   

In addition, the Sponsor should re-establish the drainage swale along the relief wells noted on design plans from 
Station 10+00 to 23+00. 

6.1.2 Floodwalls 

The Sponsor should work with USACE to pursue the I-wall deficiencies brought up by the USACE in 2007, as 
described in Section 5.1.2.   

Remove encroachments within easement within 15 feet of the floodwall toe or prepare and submit alteration 
plans showing no impact to the System to USACE for review and approval to keep in place.  Remove the 
temporary encroachments (i.e. equipment, debris, trash, and other readily removable items) from within 15-feet 
of the floodwalls.  Prevent parking or obtain emergency contact information of car owners to move cars when 
required (e.g., inspection, maintenance, flood fighting). 

Repair concrete surfaces including cracks, spalling and joint filler material.  The Sponsor should consider 
engaging an engineering consultant to establish appropriate repair methods. 

6.1.3 Interior Drainage System 

Remove sediment, vegetation and debris from the following inlet and outlet areas, also ensure adequate seal at 
flap gates. 

Provide USACE with impact assessment for approval to keep new bolted flap gate at the Mill Race Pump Station 
intake area near Station 122+00. 

Repair concrete and joints as needed. If necessary, obtain professional consultation to establish appropriate repair 
methods for spalling and cracking.  

The Sponsor should repair the defective pipes and address the deficiencies noted in the USACE’s Culvert Inspection 
Summary and Action Table based on the 2015 inspections.  The Sponsor should fully inspect the pipes that were 
not inspected or only partially inspected in 2015 and the inverts that were obscured due to water or sediment.  
The previously inspected pipes will need to be inspected again by 2020. 

The Sponsor should replace bolts and nuts on sluice gate operator of DS-15 near Station 87+00; previously 
replaced nut was too large for bolt (i.e., threads do not catch). 

The Sponsor operates the gates every year which is less frequent than what is required by the current O&M (every 
90 days).  The Sponsor should propose to USACE to operate the gates to reflect current practices and, if 
approved, update the O&M accordingly. 

Perform regular maintenance specially after storm events and ensure seal can be achieved.  The Sponsor should 
repair or replace the damaged flap gates.  
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6.1.4 Pump Stations 

The Sponsor should resolve the Pump Station deficiencies discussed in Section 5.1.4 in a manner that satisfies 
USACE requirements and guidelines.  Recommended actions to resolve these deficiencies are provided below.  

It is recommended that the Sponsor locate, organize, update, and maintain record documents at each pump 
station regularly.  It is also recommended that the Sponsor provide training classes to spread the knowledge to 
more personnel.  See USACE EM-110-2-3105 for guidelines.  

It is recommended that the Sponsor organize, update the O&M manuals, and provide clear complete directions 
and operating instructions for equipment on-hand for the personnel to use as reference.  Also, the Sponsor 
should locate the missing O&M manuals for a portion of equipment at each pump station.  

The Sponsor should locate the safety compliance inspection reports, provide copies at each pump station, and 
update regularly.  

The Sponsor should address numerous deficiencies observed in the pump station buildings. 

Clean, repair and paint fences around Fox Hollow Run and Arch Street Pump Stations.  

The Sponsor should perform regular maintenance, lubrication and testing of the pumps and record data in 
appropriate logs. Also, Sponsor should install bearing temperature sensors, record sensor data, and keep at all 
pump stations. 

The Sponsor should improve the record-keeping and documentation for regular maintenance, lubrication and 
testing of the motors.  Also, Sponsor should install bearing sensors. 

Clean corrosion and paint trash racks in Fox Hollow Run and Spring Run pump stations. 

Address the following Power Source issues: 

• Fox Hollow Run Pump Station:  

o Add a ground fault sensing device to make operators aware of when a ground fault occurs so they can 
locate it and remove it. 

o Contact the electric utility company and request they repair the broken pole mounted ground conductor. 

o Examine and/ or test the existing surge protective device to determine if it is functional. 

• Arch Street Pump Station:  

o Add a ground fault sensing device to make operators aware of when a ground fault occurs so they can 
locate and remove it.  

• Spring Run Pump Station: 

o Determine if the power source is a wye system or delta system and whether it is grounded or ungrounded. 
If it is an ungrounded system, add a ground fault sensing device to make operators aware of when a 
ground fault occurs so they can locate and remove it.   

o Investigate if the switch operating handle exceeds the maximum height specified in NEC Article 404.8(A). 
If it does exceed the height limit, it is recommended that the switch be lowered so it complies with the 
NEC article.  
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o Replace or perform preventive maintenance and test the switchgear, two switches and associated panel 
boards that appear to be original equipment and have past their end-of-life. 

• Mill Race Pump Station:  

o Add a ground fault sensing device to make operators aware of when a ground fault occurs so they can 
locate and remove it. 

Address the following Electrical Systems issues: 

•  Fox Hollow Run Pump Station:  

o Repair the exterior lighting system so it is operable. 

• Arch Street Run Pump Station:  

o Repair the exterior light above the door so it is operable. 

• Mill Race Pump Station:  

o Repair the motor starter lights and exterior flood lights so they are operable. 

o Add a motor starter is added to the 2hp sump pump motor circuit. 

Conduct annual megger tests for critical power cables and motors at all pump stations.  Test reports for most 
recent megger test for each pump shall be kept onsite, per USACE requirements.  

Clean surface corrosion and paint conduit in Fox Hollow Pump Station.   

Clean surface corrosion, repair and repaint electric meter box and conduit in Arch Street Pump Station. 

Repair area of damaged concrete at southern gravity pipe at inlet from 4 to 6 o’clock. 

Clean out sediment buildup near gravity pipe inlets. 

Clean out sediment buildup and vegetation in the area between the trash racks and sump intake sluice gates.  

All Pump Stations: Provide regular maintenance documentation for sluice/slide gates at each pump station. 

Fox Hollow Run Pump Station: Lubricate sluice gates, provide maintenance and repairs if necessary to be able to 
fully open and close the eastern intake sluice gate using the portable hammer drill at the operator. 

Arch Street Pump Station: Clean and paint intake sluice gate operator with minor corrosion. 

Spring Run Pump Station: Clean corrosion and paint sluice gate operators. 

The Sponsor operates the gates every year which is less frequent than what is required by the current O&M (every 
90 days). The Sponsor should propose to USACE to operate the gates to reflect current practices and, if approved, 
update the O&M accordingly. 
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Address the following Flap Gates/ Flap Valves/ Pinch Valves issues: 

• Fox Hollow Pump Station: 

o Clean, paint, and lubricate flap gates with minor corrosion;  

o Monitor cinder block wall near western wingwall for further displacement and implement stabilization 
improvements if necessary; 

o Monitor surficial concrete spalling/deterioration on eastern wingwall of outfall structure and provide 
repairs as necessary; 

• Spring Run Pump Station: Remove sediment buildup on outlet structure’s discharge apron, monitor concrete 
deterioration and repair as necessary; 

• Mill Race Pump Station: Clean, paint and lubricate flap gates with minor corrosion. 

Provide documentation of load testing for traveling chain hoists in Fox Hollow, Spring Run, and Mill Race Pump 
Stations. 

Clean and lubricate chains with rust in Fox Hollow Run Pump Station. 

Address the following metallic item issues: 

• Fox Hollow Run Pump Station:  

o Clean corrosion and paint grating over station inlet, and safety chains on railing; 

o Clean corrosion and paint access cover plates, grates, safety railing; 

• Arch Street Pump Station:  

o Investigate potential causes (e.g., WWTP effluent) of concrete and metal deterioration (e.g., corrosion) at 
gatewell structure.  Clean and paint, or replace corroded metal components.  Monitor deteriorated 
concrete areas and repair as necessary; 

o Clean corrosion and paint access cover plates, grates, safety railing; 

• Spring Run Pump Station: Clean corrosion and paint access cover plates, grates, safety railing. 

Additional Pump Station Recommendations 

The following recommendations address the deficiencies that are not covered by the USACE requirements 
described in the checklist but are stand of practice in pump station. Note that these recommendations do not 
affect the checklist ratings. 

• Provide fall protection for ladders.  

• Add a lightning protection system that meets NFPA 780, Standard for the Installation of Lightning Protection 
Systems in the pump stations. 

• It is recommended that an arc flash hazard analysis be performed for each pump station.  The arc flash 
analysis should be performed in accordance with IEEE 1584, Guide for Performing Arc Flash Hazard 
Calculations and NFPA 70E, Standard for Electrical Safety in the Workplace.  The results of the analysis should 
be recorded on labels and the labels affixed to the electrical equipment. 
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• Provide backup fuel systems at the pump stations. 

• Install bearing sensors on pumps and motors, and keep records of bearing temperature onsite. 

• Replace old metal clad electrical power equipment at all pump stations to decrease shock hazard.  

6.1.5 Flood Damage Reduction Channels 

The Sponsor should remove the sediment from the entrance of right (south) Bottle Run box culvert near 
Station 177+00.  

The Sponsor should remove shoaling from the following areas or evaluate if the channel capacity has been 
significantly reduced and submit the results if the analysis indicates removal is not necessary from a capacity 
standpoint: 

• Along Bottle Run from Station 163+00 to 173+00;  

• Within USACE designed portion of Lycoming Creek from Station 15+00 to 62+00.  

Reseal monolith joints at both outlet walls of Bottle Run culvert discharge area near Station 174+00 with joint 
filler material.  The USACE can provide a recommendation of a joint filler used on other USACE projects. 

6.2 SYSTEM OVERALL RATING 

Based on the information presented in this report GZA has assigned a rating of “Unacceptable” to the Northwest 
Williamsport Flood Risk Management System in Williamsport, Pennsylvania.  An “Unacceptable” rating for the 
System was based on the USACE definition that “one or more items rated unacceptable and would prevent the 
segment /system from performing as intended, or a serious deficiency noted in the past inspection (which had 
previously resulted in a minimally acceptable system rating) has not been corrected with in the established 
timeframe, not to exceed two years.”  

The Unacceptable rating for the WLNW System was based primarily on the “Unacceptable” ratings for relief 
wells (several were found to be non-functional) and culverts/discharge pipes (several were found to be 
damaged and/or not inspected in 2015).  

For the embankments, relief well performance is necessary to meet required exit gradient seepage criteria and 
minimum factors of safety for slope stability.  In addition, the floodwall underseepage and sheet pile 
embedment deficiencies identified in 2007 by the USACE do not appear to have been further evaluated or 
addressed.  

  



 

 

 

Appendix A – Figures: Site Location Plan and System Components Plan  
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Appendix B – Inspection Checklist, Photographs  
and Observation Location Plans  
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

Flood Damage Reduction Segment / System 
Public Sponsor Pre-Inspection Form 

 
 

The following information is to be provided by the levee district sponsor prior to an inspection.  This information will be used to help evaluate the organizational capability of the 
levee district to manage the levee segment / system maintenance program. 
1.   Levee segment / system and district: (name of the segment / system and levee district) 

Williamsport -- Northwest Williamsport for CENAB 

2.   Reporting period:   (month/day/year to month/day/year) 

8/11/2015 through 2/20/2017 

3.   Summary of maintenance required by last inspection report: 

Trial of closure structures, video of crossing pipes, sounding and testing of relief wells, repair of spalling concrete, megger testing. 

4.   Summary of maintenance performed this reporting period: 

Trial closures of structures completed, video of crossing pipes completed, sounding and testing of relief wells completed, herbicide spraying of riprap, mowed levee (4) times, painted (8) sluice gate stems. All pump motors 
have been run and tested for volts, amps and free spin. All pumps and universal shaft joints have been greased. Removal of groundhogs by a licensed and insured trapper continued this year. Additonal maintenance activities 
include: repair of (3) concrete sluice gate pads, concreted (2) inlet pipes, rebuilt outlet culvert #6, brushed out Bottle Run area, removed sediment at Bottle Run, installed lighting at stoplog sheds, updated lighting at Fox 
Hollow Pump Station, installed lighting at Hepburn St. Pump Station, replaces sluice gate at Arch Street Pump Station. 

5.   Summary of maintenance planned next reporting period: 

Megger testing, pole sawing, herbicide spraying, mowing, painting, topsoil repairs. 

6.   Summary of changes to segment / system since last inspection: 

New sluice gate at Arch Street. New lighting at barrier sheds. 

7.   Problems/ issues requiring the assistance of the US Army Corps of Engineers: 

None. 

 

US Army Corps 
of Engineers® 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

 

Public Sponsor Pre-Inspection Report 
The following information is to be provided by the levee district sponsor prior to an inspection 
 
8.   Levee district organization:  (elected or appointed levee district officials and key employees) 
Name Position Mailing Address Phone Number Email Address 
Tom Cillo Director, Streets and 

Parks 
1550 West Third St, Williamsport, PA 17701 570-326-4684 dirstreetsparks@cityofwilliamsport.org 

Steve Mundrick Foreman same as above 570-323-2113 floodcontrol@cityofwilliamsport.org 
Kevin Ames Utility Man same as above same as above same as above 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport (WLNW) 
 

US Army Corps 
of Engineers® 

General Instructions for the Inspection of Flood Damage Reduction Segments / Systems 
 

          
A.   Purpose of USACE Inspections: 

      
 The primary purpose of these inspections is to prevent loss of life and catastrophic damages; preserve the value of Federal investments, and to encourage non-Federal sponsors to bear responsibility for 

their own protection.  Inspections should assure that Flood Damage Reduction structures and facilities are continually maintained and operated as necessary to obtain the maximum benefits.  Inspections 
are also conducted to determine eligibility for Rehabilitation Assistance under authority of PL 84-99 for Federal and non-Federal systems.  (ER 1130-2-530, ER 500-1-1) 

B.   Types of Inspections:       
 The Corps conducts several types of inspections of Flood Damage Reduction systems, as outlined below: 
           
 

Initial Eligibility Inspections 
Continuing Eligibility Inspections 

 Routine Inspections Periodic Inspections 
 IEIs are conducted to determine whether a non-

Federally constructed Flood Damage Reduction 
system meets the minimum criteria and standards set 
forth by the Corps for initial inclusion into the 
Rehabilitation and Inspection Program.   

RIs are intended to verify proper 
maintenance, owner 
preparedness, and component 
operation.   

PIs are intended to verify proper maintenance and component operation and to evaluate operational adequacy, 
structural stability, and safety of the system.  Periodic Inspections evaluate the system's original design criteria 
vs.  current design criteria to determine potential performance impacts, evaluate the current conditions, and 
compare the design loads and design analysis used against current design standards.  This is to be done to 
identify components and features for the sponsor that need to be monitored more closely over time or 
corrected as needed.  (Periodic Inspections are used as the basis of risk assessments.) 

      
 

    

C.   Inspection Boundaries:       
 Inspections should be conducted so as to rate each Flood Damage Reduction "Segment" of the system.  The overall system rating will be the lowest segment rating in the system.   

           
 Project System  Segment 
 A flood damage reduction project is made up of one 

or more flood damage reduction systems which were 
under the same authorization.   

A flood damage reduction system is made up of one or more flood damage 
reduction segments which collectively provide flood damage reduction to a 
defined area.  Failure of one segment within a system constitutes failure of the 
entire system.  Failure of one system does not affect another system.   

A flood damage reduction segment is defined as a discrete 
portion of a flood damage reduction system that is operated and 
maintained by a single entity.  A flood damage reduction 
segment can be made up of one or more features (levee, 
floodwall, pump stations, etc).   

 
          

D.   Land Use Definitions:       
 The following three definitions are intended for use in determining minimum required inspection intervals and initial requirements for inclusion into the Rehabilitation and Inspection Program.  

Inspections should be considered for all systems that would result in significant environmental or economic impact upon failure regardless of specific land use.   
           
 Agricultural Rural  Urban 
 Protected population in the range of zero to 5 

households per square mile protected.   
Protected population in the range 
of 6 to 20 households per square 
mile protected.   

Greater than 20 households per square mile; major industrial areas with significant infrastructure investment.  
Some protected urban areas have no permanent population but may be industrial areas with high value 
infrastructure with no overnight population.   
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Inspection Report 

Williamsport -- Northwest Williamsport (WLNW) 
 

US Army Corps 
of Engineers® 

E.   Use of the Inspection Report Template:       

 The report template is intended for use in all Army Corps of Engineers inspections of levee and floodwall systems and flood damage reduction channels.  The section of the template labeled “Initial 
Eligibility" only needs to be completed during Initial Eligibility Inspections of Non-Federally constructed Flood Damage Reduction Systems.  The section labeled "General Items" needs to be completed 
with every inspection, along with all other sections that correspond to features in the system.  The section labeled "Public Sponsor Pre-Inspection Report" is intended for completion before the inspection, 
if possible.   

 
          

F.   Individual Item / Component Ratings:       
 Assessment of individual components rated during the inspection should be based on the criteria provided in the inspection report template, though inspectors may incorporate additional items into the 

report based on the characteristics of the system.  The assessment of individual components should be based on the following definitions.   
           

 Acceptable Item Minimally Acceptable Item Unacceptable Item 
 The inspected item is in satisfactory condition, with 

no deficiencies, and will function as intended during 
the next flood event.   

The inspected item has one or more minor deficiencies that need to be 
corrected.  The minor deficiency or deficiencies will not seriously impair the 
functioning of the item as intended during the next flood event.   

The inspected item has one or more serious deficiencies that 
need to be corrected.  The serious deficiency or deficiencies will 
seriously impair the functioning of the item as intended during 
the next flood event.   

           
G.   Overall Segment / System Ratings:       

 Determination of the overall system rating is based on the definitions below.  Note that an Unacceptable System Rating may be either based on an engineering determination that concluded that noted 
deficiencies would prevent the system from functioning as intended during the next flood event, or based on the sponsor's demonstrated lack of commitment or inability to correct serious deficiencies in a 
timely manner.   

           
 Acceptable System Minimally Acceptable System Unacceptable System 
 All items or components are rated as Acceptable.   One or more items are rated as Minimally Acceptable or one or more items are 

rated as Unacceptable and an engineering determination concludes that the 
Unacceptable items would not prevent the segment / system from performing 
as intended during the next flood event.   

One or more items are rated as Unacceptable and would prevent 
the segment / system from performing as intended, or a serious 
deficiency noted in past inspections (which had previously 
resulted in a minimally acceptable system rating) has not been 
corrected within the established timeframe, not to exceed two 
years.   

           
H.   Eligibility for PL84-99 Rehabilitation Assistance:      

 Inspected systems that are not operated and maintained by the Federal government may be Active in the Corps' Rehabilitation and Inspection Program (RIP) and eligible for rehabilitation assistance from 
the Corps as defined below: 

           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

The system is active in the RIP and eligible for       
PL84-99 rehabilitation assistance.   

The system is Active in the RIP during the time that it takes to make needed 
corrections.  Active systems are eligible for rehabilitation assistance.  
However, if the sponsor does not present USACE with proof that serious 
deficiencies (which had previously resulted in a minimally acceptable system 
rating) were corrected within the established timeframe, then the system will 
become Inactive in the RIP.   

The system is Inactive in the RIP, and the status will remain 
Inactive until the sponsor presents USACE with proof that all 
items rated Unacceptable have been corrected.  Inactive systems 
are ineligible for rehabilitation assistance.   
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I.   Reporting:        

 After the inspection, the Corps is responsible for assembling an inspection report (or a summary report if it was a Periodic Inspection) including the following information: 

 
  a.   All sections of the report template used during the inspection, including the cover and pre-inspection materials.  (Supplemental data collected, and any sections of the template that 

weren't used during the inspection do not need to be included with the report.) 

   b.   Photos of the general system condition and noted deficiencies.   

   c.   A plan view drawing of the system, with stationing, to reference locations of items rated less than acceptable.   

   d.   The relative importance of the identified maintenance issues should be specified in the transmittal letter.   

 
  e.   If the Overall System Rating is Minimally Acceptable, the report needs to establish a timeframe for correction of serious deficiencies noted (not to exceed two years) and indicate 

that if these items are not corrected within the required timeframe, the system will be rated as Unacceptable and made Inactive in the Rehabilitation Inspection Program.   

           
J.   Notification:        

 Reports are to be disseminated as follows within 30 days of the inspection date.   
           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

Reports need to be provided to the local sponsor and 
the county emergency management agency.   

Reports need to be provided to the local sponsor, state emergency management 
agency, county emergency management agency, and to the FEMA region.   

Reports need to be provided to the local sponsor, state 
emergency management agency, county emergency management 
agency, FEMA region, and to the Congressional delegation 
within 30 days of the inspection.   

 



General Items for All Flood Damage Reduction Segments / Systems 
For use during all inspections of all Flood Damage Reduction Segments / Systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Operations and 
Maintenance 
Manuals 

A A Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are 
present. 

Per 2015 RI, Sponsor has copies of the 1988 O&M Manual 
for project. Copies of manuals kept at pump station. 

M Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals 
prior to next scheduled inspection. 

U Sponsor has not obtained lost or missing manuals identified during previous inspection. 

2. Emergency 
Supplies and 
Equipment         
(A or M only) 

A A The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which 
will adequately supply all needs for the initial days of a flood fight.  Sponsor determines 
required quantity of supplies after consulting with inspector. 

Per 2015 RI, Sponsor maintains emergency supplies at City 
maintenance facility. 

M The sponsor does not maintain an adequate supply of flood fighting materials as part of their 
preparedness activities. 

3. Flood 
Preparedness and 
Training             
(A or M only) 

A A Sponsor has a written system-specific flood response plan and a solid understanding of how to 
operate, maintain, and staff the FDR system during a flood.  Sponsor maintains a list of 
emergency contact information for appropriate personnel and other emergency response 
agencies. 

Sponsor keeps a copy of the 2016 Williamsport Levee Flood 
Monitoring Incident Action Plan consisting of information 
specific to flood emergencies. 

M The sponsor maintains a good working knowledge of flood response activities, but 
documentation of system-specific emergency procedures and emergency contact personnel is 
insufficient or out of date. 

 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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1. Unwanted 
Vegetation 
Growth1 

U A The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for 
vegetation that is properly contained and/or situated on overbuilt sections, such that the 
mandatory 3-foot root-free zone is preserved around the levee profile. The levee has been 
recently mowed. The vegetation-free zone extends 15 feet from both the landside and 
riverside toes of the levee to the centerline of the tree. If the levee access easement doesn't 
extend to the described limits, then the vegetation-free zone must be maintained to the 
easement limits. Reference EM 1110-2-301 or Corps policy for regional vegetation variance. 

WLNW_2017_a_0004: Station_1 178+00: Bush within 15 
feet at landside toe.: Best practices would be to remove 
unwanted vegetation from landside toe per USACE 
vegetation policy.  (M) 
WLNW_2017_a_0010: Station_1 153+00: Overhanging tree 
at riverside slope and toe.: Trim branches from within 15 
feet of the riverside toe and 8 feet vertically. (M) 
WLNW_2017_a_0022: Station_1 115+00: Three-foot 
diameter tree and brush approximately ten feet from 
riverside toe.: Best practices would be to remove brush and 
tree with rootball and backfill per USACE vegetation policy. 
(U) 
WLNW_2017_a_0027: Station_1 98+00: Station_2 93+00: 
Large trees and brush along landside slope and highway 
embankment. The highway embankment was constructed on 
top of the landside slope.: Develop easement plans and 
confirm if vegetation is within right-of-way. (U) 
WLNW_2017_a_0032: Station_1 86+00: Woody brush less 
than two inches in diameter along landside slope. The 
highway embankment was constructed on top of the landside 
slope.: Develop easement plans and confirm if vegetation is 
within right-of-way. (M) 
WLNW_2017_a_0038: Station_1 68+00: Three-foot 
diameter tree located within 15 feet of landside toe.  The 
highway embankment was constructed on top of the landside 
slope.: Develop easement plans and confirm if vegetation is 
within right-of-way. (U) 
WLNW_2017_a_0039: Station_1 74+00: Station_2 67+00: 
Brush along fence at landside slope. The highway 
embankment was constructed on top of the landside slope.: 
Develop easement plans and confirm if vegetation is within 
right-of-way. (M) 
WLNW_2017_a_0052: Station_1 11+00: Station_2 7+00: 
Overgrown small trees and brush along landside slope. The 
highway embankment was constructed on top of the landside 
slope.: Develop easement plans and confirm if vegetation is 
within right-of-way. (M) 
WLNW_2017_a_0058: Station_1 24+00: Station_2 22+00: 
Two to four-inch diameter trees and large stumps located at 
riverside toe.: Best practices would be to remove trees and 
stumps and backfill per USACE vegetation policy.  (U) 
WLNW_2017_a_0060: Station_1 20+00: Station_2 23+00: 
Previously observed brush on landside levee slope. Steep 

M Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the levee. 

U Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above and must to be removed to reestablish or ascertain 
levee integrity.   
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slope makes removing vegetation difficult.: Best practices 
would be to remove unwanted vegetation from landside 
slope per USACE vegetation policy. (M) 
WLNW_2017_a_0068: Station_1 11+00: Station_2 10+00: 
Brush along riverside toe. Note the trees in background 
reside on natural ground.: Best practices would be to remove 
brush from riverside toe per USACE vegetation policy.  (M) 
WLNW_2017_a_0083: Station_1 40+00: Tree stumps along 
riverside slope. Note the trees in background reside on 
natural ground.: Best practices would be to remove stumps 
and backfill per USACE vegetation policy. (M) 
WLNW_2017_a_0100: Station_1 96+00: Previously 
observed brush on landside slope of turnaround.: Best 
practices would be to remove unwanted vegetation from 
landside slope per USACE vegetation policy. (M) 

2. Sod Cover U A There is good coverage of sod over the levee. WLNW_2017_a_0011: Station_1 157+00: Station_2 
153+00: Inadequate sod cover at top and bottom of riprap 
along riverside slope due to herbicide application.: 
Reestablish sod cover. (M) 
WLNW_2017_a_0048: Station_1 12+00: Station_2 11+00: 
Previously observed inadequate sod cover along crest under 
highway bridge.: Provide alternative means of erosion 
protection (e.g., gravel or turf reinforcement matting).  (U) 
WLNW_2017_a_0064: Station_1 24+00: Station_2 15+00: 
Inadequate sod cover along crest possibly due to vehicle 
traffic.: Reestablish sod cover.  (M) 

M Approximately 25% of the sod cover is missing or damaged over a significant portion or over 
significant portions of the levee embankment.  This may be the result of over-grazing or 
feeding on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning 
during inappropriate seasons. 

U Over 50% of the sod cover is missing or damaged over a significant portion or portions of the 
levee embankment.   

N/A Surface protection is provided by other means. 

3. Encroachments M A No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present within the easement area.  Encroachments have been previously reviewed by the 
Corps, and it was determined that they do not diminish proper functioning of the levee. 

WLNW_2017_a_0002: Station_1 177+00: Trailer located at 
landside toe of levee.: Prevent parking and/or obtain 
emergency contact information of owner to move trailer 
when required (e.g., inspections, maintenance, flood 
fighting). (M) 
WLNW_2017_a_0005: Station_1 180+00: Trailer located at 
landside toe of levee.: Prevent parking and/or obtain 
emergency contact information of owner to move trailer 
when required (e.g., inspections, maintenance, flood 
fighting). (M) 
WLNW_2017_a_0019: Station_1 122+00: Station_2 
124+00: New chain link fence along landside toe.: Develop 
easement plans and confirm if encroachment is within right-
of-way. (M) 
WLNW_2017_a_0021: Station_1 121+00: Station_2 
116+00: Pavement, fence, trailer and vehicle encroachments 

M Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present, or inappropriate activities noted that should be corrected but will not inhibit 
operations and maintenance or emergency operations.  Encroachments have not been 
reviewed by the Corps. 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the levee. 
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along landside toe.: Develop easement plans and confirm if 
encroachment is within right-of-way. Prevent parking and/or 
obtain emergency contact information of owners to move 
trailers/vehicles when required (e.g., inspections, 
maintenance, flood fighting). (M) 
WLNW_2017_a_0026: Station_1 69+00: Station_2 106+00: 
Highway chain link fence along landside toe.: Develop 
easement plans and confirm if encroachment is within right-
of-way. (M) 
WLNW_2017_a_0040: Station_1 67+00: Station_2 64+00: 
Fire Department barbed wire fence located along landside 
toe.: Develop easement plans and confirm if encroachment is 
within right-of-way. (M) 
WLNW_2017_a_0044: Station_1 19+00: Apparent well 
within 15 feet of riverside toe.: Remove encroachment or 
provide CENAB with impact assessment for approval to 
keep in place. (M) 
WLNW_2017_a_0053: Station_1 9+00: Station_2 27+00: 
Highway concrete swale along landside slope of levee not 
shown on desing plans. The highway embankment was 
constructed on top of the landside slope.: Develop easement 
plans and confirm if encroachment is within right-of-way. 
(M) 
WLNW_2017_a_0067: Station_1 12+00: Riprap fill area 
along landside toe is not shown on design plans.: Remove 
encroachment or provide CENAB with impact assessment 
for approval to keep in place. (M) 
WLNW_2017_a_0072: Station_1 1+00: Station_2 23+00: 
Gravel road and concrete swale along landside toe. Road is 
shown on plans but swale is not shown.: Provide CENAB 
with impact assessment for approval to keep in place. (M) 
WLNW_2017_a_0077: Station_1 23+00: Wooden bollards 
at riverside slope/toe are not shown on design drawings.: 
Remove encroachment or provide CENAB with impact 
assessment for approval to keep in place. (M) 
WLNW_2017_a_0080: Station_1 9+00: Station_2 24+00: 
Pavement along riverside toe is not shown on design plans.: 
Provide CENAB with impact assessment for approval to 
keep in place. (M) 
WLNW_2017_a_0084: Station_1 43+00: Station_2 47+00: 
Concrete swale along landside toe is not shown on design 
plans.: Develop easement plans and confirm if encroachment 
is within right-of-way. (M) 
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WLNW_2017_a_0086: Station_1 49+00: Station_2 56+00: 
Concrete swale along landside toe is not shown on design 
plans.: Develop easement plans and confirm if encroachment 
is within right-of-way. (M) 
WLNW_2017_a_0090: Station_1 62+00: Mound of earth 
and debris at landside toe.: Remove mound and debris. (M) 
WLNW_2017_a_0091: Station_1 76+00: House and trees 
are within 15 feet of landside toe, which pre-dated the levee.: 
Monitor for additional encroachments. (A) 
WLNW_2017_a_0092: Station_1 83+00: Station_2 90+00: 
Paved road with catch basins along landside toe are shown 
on design plans.: Monitor for additional encroachments.  (A) 
WLNW_2017_a_0098: Station_1 94+00: Dog kennel 
located at landside toe.: Develop easement plans and 
confirm if encroachment is within right-of-way. (M) 
WLNW_2017_a_0108: Station_1 126+00: Station_2 
142+00: Chain link fence and paved road along landside toe. 
Design plans show gravel road in this area.: Develop 
easement plans and confirm if fence is within right-of-way. 
Provide CENAB with impact assessment for approval to 
keep asphalt road in place. (M) 
WLNW_2017_a_0112: Station_1 126+00: Station_2 
142+00: Utility poles and drainage swale along riverside toe 
are not shown on design plans.: Develop easement plans and 
confirm if poles/swale are within right-of-way.  (M) 
WLNW_2017_a_0118: Station_1 17+00: Large utility pole 
located at landside toe.: Develop easement plans and 
confirm if encroachment is within right-of-way. (M) 
WLNW_2017_a_0119: Station_1 16+00: Utility pole 
located at landside toe.: Develop easement plans and 
confirm if encroachment is within right-of-way. (M) 

4. Closure Structures 
(Stop Log, 
Earthen Closures, 
Gates, or Sandbag 
Closures)           
(A or U only) 

A A Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

WLNW_2017_a_0047: Station_1 15+00: Spalling at 
Reading Railroad sandbag closure.: Repair concrete.  (A);  
Overall the closure structures were observed to be in good 
conditions. Of the three total WLNW closure structures, two 
are sandbag closures and one is a stoplog closure. The single 
stoplog closure at Memorial Avenue, was last operated in 
June 2016. The Sponsor indicated that stoplog closures are 
operated annually per the O&M manually, with the 2017 
closure anticipated for summer of 2017. Per the 1998 O&M, 

U Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 
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N/A There are no closure structures along this component of the FDR segment / system. “Trial erection of sandbag closures is not required.” 

5. Slope Stability M A No slides, sloughs, tension cracking, slope depressions, or bulges are present. WLNW_2017_a_0070: Station_1 4+00: Previously 
observed slight depression approximately six feet wide on 
landside slope with possible bulge at toe. Does not appear to 
have worsened.: Repair embankment and reestablish sod 
cover as needed.  (M) 
WLNW_2017_a_0082: Station_1 35+00: Previously 
observed possible crack and slide at bottom of riverside 
slope. Approximately 150 square feet. Does not appear to 
have worsened.: Repair embankment and reestablish sod 
cover.  (M) 

M Minor slope stability problems that do not pose an immediate threat to the levee embankment. 
U Major slope stability problems (ex.  deep seated sliding) identified that must be repaired to 

reestablish the integrity of the levee embankment. 

6. Erosion/ Bank 
Caving 

M A No erosion or bank caving is observed on the landward or riverward sides of the levee that 
might endanger its stability. 

WLNW_2017_a_0036: Station_1 74+00: Erosion due to 
foot traffic from bridge construction activities.: Repair 
embankment and reestablish sod cover.  (M) 
WLNW_2017_a_0049: Station_1 12+00: Displaced geocells 
at riverside slope under bridge.: Reset geocells per 
manufacutrer recommendations.  (M) 
WLNW_2017_a_0056: Station_1 26+00: Displaced turf mat 
at riverside slope under bridge.: Reset turf mat per 
manufacutrer recommendations.  (M) 
WLNW_2017_a_0069: Station_1 9+00: Station_2 9+00: 
Erosion along landside toe at Arch Street west of Arch Street 
Pump Station.: Repair embankment and reestablish sod 
cover as needed.  (M) 
WLNW_2017_a_0102: Station_1 101+00: Erosion at 
landside toe.: Repair toe and reestablish sod cover.  (M) 

M There are areas where minor erosion is occurring or has occurred on or near the levee 
embankment, but levee integrity is not threatened. 

U Erosion or caving is occurring or has occurred that threatens the stability and integrity of the 
levee.  The erosion or caving has progressed into the levee section or into the extended 
footprint of the levee foundation and has compromised the levee foundation stability. 

7. Settlement2 A A No observed depressions in crown.  Records exist and indicate no unexplained historical 
changes. 

No settlement related deficiencies were encountered during 
inspection. 

M Minor irregularities that do not threaten integrity of levee.  Records are incomplete or 
inclusive. 

U Obvious variations in elevation over significant reaches.  No records exist or records indicate 
that design elevation is compromised. 

8. Depressions/ 
Rutting 

U A There are scattered, shallow ruts, pot holes, or other depressions on the levee that are 
unrelated to levee settlement.  The levee crown, embankments, and access road crowns are 
well established and drain properly without any ponded water. 

WLNW_2017_a_0003: Station_1 178+00: Vehicle ruts 
along bottom of riverside toe.: Repair embankment and 
reestablish sod cover.  (M) 
WLNW_2017_a_0023: Station_1 115+00: Two-foot wide, 
deep rut at riverside slope at embankment-floodwall 

M There are some infrequent minor depressions less than 6 inches deep in the levee crown, 
embankment, or access roads that will pond water. 
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U There are depressions greater than 6 inches deep that will pond water. interface.: Repair embankment and reestablish sod cover as 
needed.  (U) 
WLNW_2017_a_0029: Station_1 93+00: Vehicle rut at 
crest.: Repair crest and reesablish sod cover.  (M) 
WLNW_2017_a_0043: Station_1 50+00: Depression and 
rutting greater than six inches deep at crest due to localized 
ponding area.: Repair embankment and reestablish sod 
cover.  (U) 
WLNW_2017_a_0046: Station_1 16+00: Large sinkholes 
about 15 feet from toe.: If sinkholes are within easement, 
repair sinkhole and monitor area for future sinkholes.  (U) 
WLNW_2017_a_0055: Station_1 2+00: Previously 
observed depression on riverside top of slope.: Repair slope 
and reestablish sod cover.  (M) 
WLNW_2017_a_0059: Station_1 23+00: Previously 
observed depressed area between crest levels at landside 
slope is ponding water. The ponding is due to the grading in 
this area which appears to agree with the design drawings.: 
Consult with CENAB to address ponding issue.  (A) 
WLNW_2017_a_0094: Station_1 86+00: Vehicle rut at 
landside toe.: Repair slope and reestablish sod cover.  (M) 
WLNW_2017_a_0096: Station_1 91+00: Station_2 92+00: 
Deep vehicle ruts along landside access road.: Repair slope 
and reestablish sod cover.  (U) 
WLNW_2017_a_0104: Station_1 109+00: Three-foot 
diameter shallow depression at crest.: Repair crest and 
reestablish sod cover.  (M) 
WLNW_2017_a_0105: Station_1 114+00: Minor vehicle 
ruts on crest.: Repair crest and reestablish sod cover.  (M) 
WLNW_2017_a_0106: Station_1 116+00: Station_2 
116+00: Deep rutting perpendicular to levee up to twelve 
inches deep.: Repair crest and slopes and reestablish sod 
cover. Consider means to prevent trespassing.  (U) 

9. Cracking A A Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the 
crack.  No cracks extend continuously through the levee crest. 

No cracking related deficiencies were encountered during 
inspection. 

M Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along 
the crack.  No cracks extend continuously through the levee crest.  Longitudinal cracks are no 
longer than the height of the levee. 

U Cracks exceed 6 inches in depth.  Longitudinal cracks are longer than the height of the levee 
and/or exhibit vertical movement along the crack.  Transverse cracks extend through the entire 
levee width. 
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10. Animal Control M A Continuous animal burrow control program in place that includes the elimination of active 
burrowing and the filling in of existing burrows. 

WLNW_2017_a_0012: Station_1 150+00: Four-inch 
diameter burrow at crest.: Continue animal control program 
and repair burrow in accordance with USACE guidelines. 
(M) 
WLNW_2017_a_0045: Station_1 17+00: Several animal 
burrows up to eight inches in diameter noted at landside toe.: 
Continue animal control program and repair burrow in 
accordance with USACE guidelines. (M) 
WLNW_2017_a_0061: Station_1 21+00: Five-inch diameter 
burrow at top of riverside slope.: Continue animal control 
program and repair burrow in accordance with USACE 
guidelines. (M) 
WLNW_2017_a_0062: Station_1 23+00: Ten-inch diameter 
burrow at riverside slope.: Continue animal control program 
and repair burrow in accordance with USACE guidelines. 
(M) 
WLNW_2017_a_0066: Station_1 13+00: Ten-inch diameter 
by three-feet deep burrow near relief well #7 along landside 
toe.: Continue animal control program and repair burrow in 
accordance with USACE guidelines. (M) 
WLNW_2017_a_0071: Station_1 2+00: Station_2 2+00: 
Several four to six-inch diameter burrows along riverside 
slope.: Continue animal control program and repair burrow 
in accordance with USACE guidelines. (M) 
WLNW_2017_a_0073: Station_1 14+00: Five-inch diameter 
burrow on landside slope.: Continue animal control program 
and repair burrow in accordance with USACE guidelines. 
(M) 
WLNW_2017_a_0074: Station_1 15+00: Six-inch diameter 
burrow at top of riverside slope.: Continue animal control 
program and repair burrow in accordance with USACE 
guidelines. (M) 
WLNW_2017_a_0075: Station_1 16+00: Six-inch burrow at 
top of riverside slope.: Continue animal control program and 
repair burrow in accordance with USACE guidelines. (M) 
WLNW_2017_a_0079: Station_1 31+00: One six-inch and 
cluster of two-inch diameter burrows at riverside slope near 
crown: Continue animal control program and repair burrow 
in accordance with USACE guidelines. (M) 
WLNW_2017_a_0085: Station_1 46+00: Four-inch 
diameter burrow at top of landside slope.: Continue animal 
control program and repair burrow in accordance with 
USACE guidelines. (M) 

M The existing animal burrow control program needs to be improved.  Several burrows are 
present which may lead to seepage or slope stability problems, and they require immediate 
attention.   

U Animal burrow control program is not effective or is nonexistent.  Significant maintenance is 
required to fill existing burrows, and the levee will not provide reliable flood protection until 
this maintenance is complete.   
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WLNW_2017_a_0087: Station_1 52+00: Eight-inch 
diameter burrow top of riverside slope.: Continue animal 
control program and repair burrow in accordance with 
USACE guidelines. (M) 
WLNW_2017_a_0089: Station_1 61+00: Cluster of four-
inch diameter burrows at riverside slope.: Continue animal 
control program and repair burrow in accordance with 
USACE guidelines. (M) 
WLNW_2017_a_0093: Station_1 84+00: Ten-inch diameter, 
three-foot deep (minimum) burrow at top of riverside slope.: 
Continue animal control program and repair burrow in 
accordance with USACE guidelines. (M) 
WLNW_2017_a_0095: Station_1 87+00: Cluster of six to 
ten-inch diameter burrows at top of riverside slope.: 
Continue animal control program and repair burrow in 
accordance with USACE guidelines. (M) 
WLNW_2017_a_0097: Station_1 94+00: Cluster of four to 
eight-inch diameter burrows at riverside slope.: Continue 
animal control program and repair burrow in accordance 
with USACE guidelines. (M) 
WLNW_2017_a_0103: Station_1 107+00: Cluster of one to 
two-inch diameter burrows at riverside slope.: Continue 
animal control program and repair burrow in accordance 
with USACE guidelines. (M) 
WLNW_2017_a_0107: Station_1 123+00: Six-inch 
diameter burrow at riverside access ramp slope.: Continue 
animal control program and repair burrow in accordance 
with USACE guidelines. (M) 
WLNW_2017_a_0109: Station_1 126+00: Sixteen-inch 
diameter burrow at landside access road ramp.: Continue 
animal control program and repair burrow in accordance 
with USACE guidelines. (M) 
WLNW_2017_a_0111: Station_1 130+00: Eight-inch 
diameter burrow at landside slope.: Continue animal control 
program and repair burrow in accordance with USACE 
guidelines. (M) 
WLNW_2017_a_0113: Station_1 130+00: Eight-inch 
diameter burrow at landside slope.: Continue animal control 
program and repair burrow in accordance with USACE 
guidelines. (M) 
WLNW_2017_a_0114: Station_1 133+00: Two six-inch 
diameter burrows at landside toe.: Continue animal control 
program and repair burrow in accordance with USACE 
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guidelines. (M) 
WLNW_2017_a_0115: Station_1 134+00: Two eight-inch 
diameter burrows at crest.: Continue animal control program 
and repair burrow in accordance with USACE guidelines. 
(M) 
WLNW_2017_a_0116: Station_1 135+00: Six-inch 
diameter burrow at landside slope.: Continue animal control 
program and repair burrow in accordance with USACE 
guidelines. (M) 

11. Culverts/ 
Discharge Pipes3         
(This item 
includes both 
concrete and 
corrugated metal 
pipes.) 

U A There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

According to the 2015 RI, the Sponsor submitted conduit 
inspections in September 2015. USACE review has found 
that some of the conduits were in "Unacceptable" condition. 
According to the Sponsor, no follow-up work has been 
performed to address the deficiencies noted in the USACE 
Culvert Inspection Summary and Action Table (attached).  
 
As noted in the 2015 RI, pipes with noted deficiencies 
should be remediated. Additionally, some pipes have not 
been fully inspected or the invert was obscured due to water 
or sediment and should be reinspected immediately. USACE 
requires all of the pipes to be inspected again by 2020. 

M There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

U Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

N/A There are no discharge pipes/ culverts. 

12. Riprap 
Revetments & 
Bank Protection 

M A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

WLNW_2017_a_0031: Station_1 90+00: Heaved and 
displaced riprap at riverside slope.: Reset riprap slope.  (M) 
WLNW_2017_a_0041: Station_1 53+00: Displaced riprap at 
Spring Run Pump Station discharge channel.: Replace riprap 
in discharge channel.  (M) 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide. 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
 

Levee Embankments 
Page 10 of 56  

 

Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses. 

WLNW_2017_a_0057: Station_1 24+00: Station_2 23+00: 
Vegetated sediment deposition on riprap toe.: Remove 
sediment to control unwanted vegetation.  (M) 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

13. Revetments other 
than Riprap 

NA A Existing revetment protection is properly maintained, undamaged, and clearly visible. Not applicable. 

M Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.   

U Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees. 

N/A There are no such revetments protecting this feature of the segment / system. 

14. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

U A Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

WLNW_2017_a_0065: Station_1 23+00: Station_2 10+00: 
Drainage swale along relief wells noted on design plans is 
not visible.: Reestablish drainage swale.  (M);  
According to the Sponsor, no follow-up work has been 
performed to address the relief well deficiencies identified in 
the 2015 RI. The Sponsor should develop a plan and 
schedule to rehabilitate the relief wells as discussed below. 
The following text was taken from the 2015 RI: 
 
"Pump tests have been completed by the Sponsor, and the 
results were forwarded to USACE in August 2015. Upon 
receipt, USACE reviewed the pump testing records and has 
determined that there are two relief wells that need to be 
replaced (RW-8 and RW-39), and twelve relief wells that 
need to be rehabilitated (RW-7, RW-9, RW-10, RW-16, 
RW-20, RW-21, RW-23, RW-24, RW-40, RW-41, RW-42, 
and RW-43). Relief wells are imperative to assure aedequate 
relief of underseepage pressures during a flood. For this 
reason, the Sponsor is urged to address these deficiencies as 
soon as possible. To aid in the remediation of the wells, 
USACE has provided a draft SOW. Due to the impact that 
the relief wells have on the performance of the levee during 
a flood, and the condition of the wells highlighted above, 
this item is considered to be 'Unacceptable.'" 

M Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

N/A 

There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

15. Seepage A A No evidence or history of unrepaired seepage, saturated areas, or boils. No seepage related deficiencies were encountered during 
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M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 

inspection. 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 
1 If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected. 
2 Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements. 
3 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared. 
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Inspect ID: WLNW_2017_a_0004   Title: 
USACE_CENAB_WLNW_2017_a_0004_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Bush within 15 feet at 
landside toe. ; Action: Best practices would be to remove unwanted vegetation from 
landside toe per USACE vegetation policy. ; Station_1: 178+00 

  

 

Inspect ID: WLNW_2017_a_0010   Title: 
USACE_CENAB_WLNW_2017_a_0010_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Overhanging tree at riverside 
slope and toe. ; Action: Trim branches from within 15 feet of the riverside toe and 8 feet 
vertically.; Station_1: 153+00 
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Inspect ID: WLNW_2017_a_0022   Title: 
USACE_CENAB_WLNW_2017_a_0022_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Unacceptable; Remarks: Three-foot diameter tree and brush 
approximately ten feet from riverside toe. ; Action: Best practices would be to remove 
brush and tree with rootball and backfill per USACE vegetation policy.; Station_1: 
115+00 

  

 

Inspect ID: WLNW_2017_a_0027   Title: 
USACE_CENAB_WLNW_2017_a_0027_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Unacceptable; Remarks: Large trees and brush along landside 
slope and highway embankment. The highway embankment was constructed on top of the 
landside slope. ; Action: Develop easement plans and confirm if vegetation is within 
right-of-way.; Station_1: 98+00; Station_2: 93+00 
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Inspect ID: WLNW_2017_a_0032   Title: 
USACE_CENAB_WLNW_2017_a_0032_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Woody brush less than two 
inches in diameter along landside slope. The highway embankment was constructed on 
top of the landside slope. ; Action: Develop easement plans and confirm if vegetation is 
within right-of-way.; Station_1: 86+00 

  

Inspect ID: WLNW_2017_a_0038   Title: 
USACE_CENAB_WLNW_2017_a_0038_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Unacceptable; Remarks: Three-foot diameter tree located 
within 15 feet of landside toe.  The highway embankment was constructed on top of the 
landside slope. ; Action: Develop easement plans and confirm if vegetation is within 
right-of-way.; Station_1: 68+00 
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Inspect ID: WLNW_2017_a_0039   Title: 
USACE_CENAB_WLNW_2017_a_0039_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Brush along fence at 
landside slope. The highway embankment was constructed on top of the landside slope.; 
Action: Develop easement plans and confirm if vegetation is within right-of-way.; 
Station_1: 74+00; Station_2: 67+00 

  

 

Inspect ID: WLNW_2017_a_0052   Title: 
USACE_CENAB_WLNW_2017_a_0052_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Overgrown small trees and 
brush along landside slope. The highway embankment was constructed on top of the 
landside slope.; Action: Develop easement plans and confirm if vegetation is within right-
of-way.; Station_1: 11+00; Station_2: 7+00 
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Inspect ID: WLNW_2017_a_0058   Title: 
USACE_CENAB_WLNW_2017_a_0058_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Unacceptable; Remarks: Two to four-inch diameter trees and 
large stumps located at riverside toe. ; Action: Best practices would be to remove trees 
and stumps and backfill per USACE vegetation policy. ; Station_1: 24+00; Station_2: 
22+00 

  

 

Inspect ID: WLNW_2017_a_0060   Title: 
USACE_CENAB_WLNW_2017_a_0060_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Previously observed brush 
on landside levee slope. Steep slope makes removing vegetation difficult.; Action: Best 
practices would be to remove unwanted vegetation from landside slope per USACE 
vegetation policy.; Station_1: 20+00; Station_2: 23+00 
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Inspect ID: WLNW_2017_a_0068   Title: 
USACE_CENAB_WLNW_2017_a_0068_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Brush along riverside toe. 
Note the trees in background reside on natural ground. ; Action: Best practices would be 
to remove brush from riverside toe per USACE vegetation policy. ; Station_1: 11+00; 
Station_2: 10+00 

  

 

Inspect ID: WLNW_2017_a_0083   Title: 
USACE_CENAB_WLNW_2017_a_0083_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Tree stumps along riverside 
slope. Note the trees in background reside on natural ground.; Action: Best practices 
would be to remove stumps and backfill per USACE vegetation policy.; Station_1: 40+00 
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Inspect ID: WLNW_2017_a_0100   Title: 
USACE_CENAB_WLNW_2017_a_0100_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Previously observed brush 
on landside slope of turnaround.; Action: Best practices would be to remove unwanted 
vegetation from landside slope per USACE vegetation policy.; Station_1: 96+00 

  

 

Inspect ID: WLNW_2017_a_0011   Title: 
USACE_CENAB_WLNW_2017_a_0011_1.jpg   Rated Item: 2. Sod Cover  Caption: 
Rating: Minimally Acceptable; Remarks: Inadequate sod cover at top and bottom of 
riprap along riverside slope due to herbicide application. ; Action: Reestablish sod cover.; 
Station_1: 157+00; Station_2: 153+00 
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Inspect ID: WLNW_2017_a_0048   Title: 
USACE_CENAB_WLNW_2017_a_0048_1.jpg   Rated Item: 2. Sod Cover  Caption: 
Rating: Unacceptable; Remarks: Previously observed inadequate sod cover along crest 
under highway bridge.; Action: Provide alternative means of erosion protection (e.g., 
gravel or turf reinforcement matting). ; Station_1: 12+00; Station_2: 11+00 

  

 

Inspect ID: WLNW_2017_a_0064   Title: 
USACE_CENAB_WLNW_2017_a_0064_1.jpg   Rated Item: 2. Sod Cover  Caption: 
Rating: Minimally Acceptable; Remarks: Inadequate sod cover along crest possibly due 
to vehicle traffic. ; Action: Reestablish sod cover. ; Station_1: 24+00; Station_2: 15+00 
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Inspect ID: WLNW_2017_a_0002   Title: 
USACE_CENAB_WLNW_2017_a_0002_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Trailer located at landside toe of 
levee. ; Action: Prevent parking and/or obtain emergency contact information of owner to 
move trailer when required (e.g., inspections, maintenance, flood fighting).; Station_1: 
177+00 

  

 

Inspect ID: WLNW_2017_a_0005   Title: 
USACE_CENAB_WLNW_2017_a_0005_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Trailer located at landside toe of 
levee. ; Action: Prevent parking and/or obtain emergency contact information of owner to 
move trailer when required (e.g., inspections, maintenance, flood fighting).; Station_1: 
180+00 
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Inspect ID: WLNW_2017_a_0019   Title: 
USACE_CENAB_WLNW_2017_a_0019_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: New chain link fence along landside 
toe. ; Action: Develop easement plans and confirm if encroachment is within right-of-
way.; Station_1: 122+00; Station_2: 124+00 

  

 

Inspect ID: WLNW_2017_a_0021   Title: 
USACE_CENAB_WLNW_2017_a_0021_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Pavement, fence, trailer and vehicle 
encroachments along landside toe. ; Action: Develop easement plans and confirm if 
encroachment is within right-of-way. Prevent parking and/or obtain emergency contact 
information of owners to move trailers/vehicles when required (e.g., inspections, 
maintenance, flood fighting).; Station_1: 121+00; Station_2: 116+00 
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Inspect ID: WLNW_2017_a_0021   Title: 
USACE_CENAB_WLNW_2017_a_0021_2.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Pavement, fence, trailer and vehicle 
encroachments along landside toe. ; Action: Develop easement plans and confirm if 
encroachment is within right-of-way. Prevent parking and/or obtain emergency contact 
information of owners to move trailers/vehicles when required (e.g., inspections, 
maintenance, flood fighting).; Station_1: 121+00; Station_2: 116+00 

  

 

Inspect ID: WLNW_2017_a_0026   Title: 
USACE_CENAB_WLNW_2017_a_0026_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Highway chain link fence along 
landside toe. ; Action: Develop easement plans and confirm if encroachment is within 
right-of-way.; Station_1: 69+00; Station_2: 106+00 
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Inspect ID: WLNW_2017_a_0040   Title: 
USACE_CENAB_WLNW_2017_a_0040_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Fire Department barbed wire fence 
located along landside toe. ; Action: Develop easement plans and confirm if 
encroachment is within right-of-way.; Station_1: 67+00; Station_2: 64+00 

  

 

Inspect ID: WLNW_2017_a_0044   Title: 
USACE_CENAB_WLNW_2017_a_0044_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Apparent well within 15 feet of 
riverside toe. ; Action: Remove encroachment or provide CENAB with impact 
assessment for approval to keep in place.; Station_1: 19+00 
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Inspect ID: WLNW_2017_a_0053   Title: 
USACE_CENAB_WLNW_2017_a_0053_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Highway concrete swale along 
landside slope of levee not shown on desing plans. The highway embankment was 
constructed on top of the landside slope.; Action: Develop easement plans and confirm if 
encroachment is within right-of-way.; Station_1: 9+00; Station_2: 27+00 

  

 

Inspect ID: WLNW_2017_a_0067   Title: 
USACE_CENAB_WLNW_2017_a_0067_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Riprap fill area along landside toe is 
not shown on design plans. ; Action: Remove encroachment or provide CENAB with 
impact assessment for approval to keep in place.; Station_1: 12+00 
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Inspect ID: WLNW_2017_a_0072   Title: 
USACE_CENAB_WLNW_2017_a_0072_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Gravel road and concrete swale along 
landside toe. Road is shown on plans but swale is not shown. ; Action: Provide CENAB 
with impact assessment for approval to keep in place.; Station_1: 1+00; Station_2: 23+00 

  

 

Inspect ID: WLNW_2017_a_0077   Title: 
USACE_CENAB_WLNW_2017_a_0077_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Wooden bollards at riverside 
slope/toe are not shown on design drawings. ; Action: Remove encroachment or provide 
CENAB with impact assessment for approval to keep in place.; Station_1: 23+00 
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Inspect ID: WLNW_2017_a_0080   Title: 
USACE_CENAB_WLNW_2017_a_0080_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Pavement along riverside toe is not 
shown on design plans. ; Action: Provide CENAB with impact assessment for approval to 
keep in place.; Station_1: 9+00; Station_2: 24+00 

  

 

Inspect ID: WLNW_2017_a_0084   Title: 
USACE_CENAB_WLNW_2017_a_0084_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Concrete swale along landside toe is 
not shown on design plans. ; Action: Develop easement plans and confirm if 
encroachment is within right-of-way.; Station_1: 43+00; Station_2: 47+00 
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Inspect ID: WLNW_2017_a_0086   Title: 
USACE_CENAB_WLNW_2017_a_0086_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Concrete swale along landside toe is 
not shown on design plans. ; Action: Develop easement plans and confirm if 
encroachment is within right-of-way.; Station_1: 49+00; Station_2: 56+00 

  

 

Inspect ID: WLNW_2017_a_0090   Title: 
USACE_CENAB_WLNW_2017_a_0090_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Mound of earth and debris at landside 
toe. ; Action: Remove mound and debris.; Station_1: 62+00 
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Inspect ID: WLNW_2017_a_0091   Title: 
USACE_CENAB_WLNW_2017_a_0091_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Acceptable; Remarks: House and trees are within 15 feet of landside 
toe, which pre-dated the levee.; Action: Monitor for additional encroachments.; Station_1: 
76+00 

  

 

Inspect ID: WLNW_2017_a_0092   Title: 
USACE_CENAB_WLNW_2017_a_0092_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Acceptable; Remarks: Paved road with catch basins along landside toe 
are shown on design plans. ; Action: Monitor for additional encroachments. ; Station_1: 
83+00; Station_2: 90+00 
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Inspect ID: WLNW_2017_a_0098   Title: 
USACE_CENAB_WLNW_2017_a_0098_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Dog kennel located at landside toe. ; 
Action: Develop easement plans and confirm if encroachment is within right-of-way.; 
Station_1: 94+00 

  

 

Inspect ID: WLNW_2017_a_0108   Title: 
USACE_CENAB_WLNW_2017_a_0108_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Chain link fence and paved road 
along landside toe. Design plans show gravel road in this area. ; Action: Develop 
easement plans and confirm if fence is within right-of-way. Provide CENAB with impact 
assessment for approval to keep asphalt road in place.; Station_1: 126+00; Station_2: 
142+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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of Engineers® 

 

 

Inspect ID: WLNW_2017_a_0112   Title: 
USACE_CENAB_WLNW_2017_a_0112_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Utility poles and drainage swale 
along riverside toe are not shown on design plans. ; Action: Develop easement plans and 
confirm if poles/swale are within right-of-way. ; Station_1: 126+00; Station_2: 142+00 

  

 

Inspect ID: WLNW_2017_a_0118   Title: 
USACE_CENAB_WLNW_2017_a_0118_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Large utility pole located at landside 
toe. ; Action: Develop easement plans and confirm if encroachment is within right-of-
way.; Station_1: 17+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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of Engineers® 

 

 

Inspect ID: WLNW_2017_a_0119   Title: 
USACE_CENAB_WLNW_2017_a_0119_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Utility pole located at landside toe. ; 
Action: Develop easement plans and confirm if encroachment is within right-of-way.; 
Station_1: 16+00 

  

 

Inspect ID: WLNW_2017_a_0047   Title: 
USACE_CENAB_WLNW_2017_a_0047_1.jpg   Rated Item: 4. Closure Structures 
(Stop Log, Earthen Closures, Gates, or Sandbag Closures) (A or U only)  Caption: 
Rating: Acceptable; Remarks: Spalling at Reading Railroad sandbag closure. ; Action: 
Repair concrete. ; Station_1: 15+00 
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Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0070   Title: 
USACE_CENAB_WLNW_2017_a_0070_1.jpg   Rated Item: 5. Slope Stability  
Caption: Rating: Minimally Acceptable; Remarks: Previously observed slight depression 
approximately six feet wide on landside slope with possible bulge at toe. Does not appear 
to have worsened. ; Action: Repair embankment and reestablish sod cover as needed. ; 
Station_1: 4+00 

  

 

Inspect ID: WLNW_2017_a_0082   Title: 
USACE_CENAB_WLNW_2017_a_0082_1.jpg   Rated Item: 5. Slope Stability  
Caption: Rating: Minimally Acceptable; Remarks: Previously observed possible crack 
and slide at bottom of riverside slope. Approximately 150 square feet. Does not appear to 
have worsened. ; Action: Repair embankment and reestablish sod cover. ; Station_1: 
35+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0036   Title: 
USACE_CENAB_WLNW_2017_a_0036_1.jpg   Rated Item: 6. Erosion/ Bank Caving  
Caption: Rating: Minimally Acceptable; Remarks: Erosion due to foot traffic from 
bridge construction activities.  ; Action: Repair embankment and reestablish sod cover. ; 
Station_1: 74+00 

  

 

Inspect ID: WLNW_2017_a_0049   Title: 
USACE_CENAB_WLNW_2017_a_0049_1.jpg   Rated Item: 6. Erosion/ Bank Caving  
Caption: Rating: Minimally Acceptable; Remarks: Displaced geocells at riverside slope 
under bridge. ; Action: Reset geocells per manufacutrer recommendations. ; Station_1: 
12+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0056   Title: 
USACE_CENAB_WLNW_2017_a_0056_1.jpg   Rated Item: 6. Erosion/ Bank Caving  
Caption: Rating: Minimally Acceptable; Remarks: Displaced turf mat at riverside slope 
under bridge.; Action: Reset turf mat per manufacutrer recommendations. ; Station_1: 
26+00 

  

 

Inspect ID: WLNW_2017_a_0069   Title: 
USACE_CENAB_WLNW_2017_a_0069_1.jpg   Rated Item: 6. Erosion/ Bank Caving  
Caption: Rating: Minimally Acceptable; Remarks: Erosion along landside toe at Arch 
Street west of Arch Street Pump Station. ; Action: Repair embankment and reestablish 
sod cover as needed. ; Station_1: 9+00; Station_2: 9+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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of Engineers® 

 

 

Inspect ID: WLNW_2017_a_0102   Title: 
USACE_CENAB_WLNW_2017_a_0102_1.jpg   Rated Item: 6. Erosion/ Bank Caving  
Caption: Rating: Minimally Acceptable; Remarks: Erosion at landside toe. ; Action: 
Repair toe and reestablish sod cover. ; Station_1: 101+00 

  

 

Inspect ID: WLNW_2017_a_0003   Title: 
USACE_CENAB_WLNW_2017_a_0003_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Vehicle ruts along bottom of riverside 
toe. ; Action: Repair embankment and reestablish sod cover. ; Station_1: 178+00 

 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

Levee Embankments 
Page 36 of 56  
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Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0023   Title: 
USACE_CENAB_WLNW_2017_a_0023_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Unacceptable; Remarks: Two-foot wide, deep rut at riverside slope at 
embankment-floodwall interface. ; Action: Repair embankment and reestablish sod cover 
as needed. ; Station_1: 115+00 

  

 

Inspect ID: WLNW_2017_a_0029   Title: 
USACE_CENAB_WLNW_2017_a_0029_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Vehicle rut at crest. ; Action: Repair 
crest and reesablish sod cover. ; Station_1: 93+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0043   Title: 
USACE_CENAB_WLNW_2017_a_0043_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Unacceptable; Remarks: Depression and rutting greater than six inches 
deep at crest due to localized ponding area. ; Action: Repair embankment and reestablish 
sod cover. ; Station_1: 50+00 

  

 

Inspect ID: WLNW_2017_a_0046   Title: 
USACE_CENAB_WLNW_2017_a_0046_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Unacceptable; Remarks: Large sinkholes about 15 feet from toe. ; 
Action: If sinkholes are within easement, repair sinkhole and monitor area for future 
sinkholes. ; Station_1: 16+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0055   Title: 
USACE_CENAB_WLNW_2017_a_0055_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Previously observed depression on 
riverside top of slope.; Action: Repair slope and reestablish sod cover. ; Station_1: 2+00 

  

 

Inspect ID: WLNW_2017_a_0059   Title: 
USACE_CENAB_WLNW_2017_a_0059_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Acceptable; Remarks: Previously observed depressed area between 
crest levels at landside slope is ponding water. The ponding is due to the grading in this 
area which appears to agree with the design drawings. ; Action: Consult with CENAB to 
address ponding issue. ; Station_1: 23+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0094   Title: 
USACE_CENAB_WLNW_2017_a_0094_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Vehicle rut at landside toe. ; Action: 
Repair slope and reestablish sod cover. ; Station_1: 86+00 

  

 

Inspect ID: WLNW_2017_a_0096   Title: 
USACE_CENAB_WLNW_2017_a_0096_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Unacceptable; Remarks: Deep vehicle ruts along landside access road. ; 
Action: Repair slope and reestablish sod cover. ; Station_1: 91+00; Station_2: 92+00 
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Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0104   Title: 
USACE_CENAB_WLNW_2017_a_0104_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Three-foot diameter shallow 
depression at crest. ; Action: Repair crest and reestablish sod cover. ; Station_1: 109+00 

  

 

Inspect ID: WLNW_2017_a_0105   Title: 
USACE_CENAB_WLNW_2017_a_0105_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Minor vehicle ruts on crest. ; Action: 
Repair crest and reestablish sod cover. ; Station_1: 114+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0106   Title: 
USACE_CENAB_WLNW_2017_a_0106_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Unacceptable; Remarks: Deep rutting perpendicular to levee up to 
twelve inches deep.; Action: Repair crest and slopes and reestablish sod cover. Consider 
means to prevent trespassing. ; Station_1: 116+00; Station_2: 116+00 

  

 

Inspect ID: WLNW_2017_a_0106   Title: 
USACE_CENAB_WLNW_2017_a_0106_2.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Unacceptable; Remarks: Deep rutting perpendicular to levee up to 
twelve inches deep.; Action: Repair crest and slopes and reestablish sod cover. Consider 
means to prevent trespassing. ; Station_1: 116+00; Station_2: 116+00 
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Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0012   Title: 
USACE_CENAB_WLNW_2017_a_0012_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Four-inch diameter burrow at crest. ; 
Action: Continue animal control program and repair burrow in accordance with USACE 
guidelines.; Station_1: 150+00 

  

 

Inspect ID: WLNW_2017_a_0045   Title: 
USACE_CENAB_WLNW_2017_a_0045_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Several animal burrows up to eight 
inches in diameter noted at landside toe.; Action: Continue animal control program and 
repair burrow in accordance with USACE guidelines.; Station_1: 17+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0061   Title: 
USACE_CENAB_WLNW_2017_a_0061_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Five-inch diameter burrow at top of 
riverside slope.; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 21+00 

  

 

Inspect ID: WLNW_2017_a_0062   Title: 
USACE_CENAB_WLNW_2017_a_0062_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Ten-inch diameter burrow at riverside 
slope. ; Action: Continue animal control program and repair burrow in accordance with 
USACE guidelines.; Station_1: 23+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0066   Title: 
USACE_CENAB_WLNW_2017_a_0066_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Ten-inch diameter by three-feet deep 
burrow near relief well #7 along landside toe. ; Action: Continue animal control program 
and repair burrow in accordance with USACE guidelines.; Station_1: 13+00 

  

 

Inspect ID: WLNW_2017_a_0071   Title: 
USACE_CENAB_WLNW_2017_a_0071_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Several four to six-inch diameter 
burrows along riverside slope.; Action: Continue animal control program and repair 
burrow in accordance with USACE guidelines.; Station_1: 2+00; Station_2: 2+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0073   Title: 
USACE_CENAB_WLNW_2017_a_0073_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Five-inch diameter burrow on 
landside slope. ; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 14+00 

  

 

Inspect ID: WLNW_2017_a_0074   Title: 
USACE_CENAB_WLNW_2017_a_0074_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Six-inch diameter burrow at top of 
riverside slope.; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 15+00 
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Inspection Report 
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Inspect ID: WLNW_2017_a_0075   Title: 
USACE_CENAB_WLNW_2017_a_0075_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Six-inch burrow at top of riverside 
slope. ; Action: Continue animal control program and repair burrow in accordance with 
USACE guidelines.; Station_1: 16+00 

  

 

Inspect ID: WLNW_2017_a_0079   Title: 
USACE_CENAB_WLNW_2017_a_0079_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: One six-inch and cluster of two-inch 
diameter burrows at riverside slope near crown ; Action: Continue animal control 
program and repair burrow in accordance with USACE guidelines.; Station_1: 31+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0085   Title: 
USACE_CENAB_WLNW_2017_a_0085_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Four-inch diameter burrow at top of 
landside slope. ; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 46+00 

  

 

Inspect ID: WLNW_2017_a_0087   Title: 
USACE_CENAB_WLNW_2017_a_0087_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Eight-inch diameter burrow top of 
riverside slope. ; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 52+00 
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Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0089   Title: 
USACE_CENAB_WLNW_2017_a_0089_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Cluster of four-inch diameter burrows 
at riverside slope. ; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 61+00 

  

 

Inspect ID: WLNW_2017_a_0089   Title: 
USACE_CENAB_WLNW_2017_a_0089_2.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Cluster of four-inch diameter burrows 
at riverside slope. ; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 61+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
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Inspect ID: WLNW_2017_a_0093   Title: 
USACE_CENAB_WLNW_2017_a_0093_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Ten-inch diameter, three-foot deep 
(minimum) burrow at top of riverside slope. ; Action: Continue animal control program 
and repair burrow in accordance with USACE guidelines.; Station_1: 84+00 

  

 

Inspect ID: WLNW_2017_a_0095   Title: 
USACE_CENAB_WLNW_2017_a_0095_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Cluster of six to ten-inch diameter 
burrows at top of riverside slope. ; Action: Continue animal control program and repair 
burrow in accordance with USACE guidelines.; Station_1: 87+00 
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Inspection Report 
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Inspect ID: WLNW_2017_a_0097   Title: 
USACE_CENAB_WLNW_2017_a_0097_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Cluster of four to eight-inch diameter 
burrows at riverside slope. ; Action: Continue animal control program and repair burrow 
in accordance with USACE guidelines.; Station_1: 94+00 

  

 

Inspect ID: WLNW_2017_a_0103   Title: 
USACE_CENAB_WLNW_2017_a_0103_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Cluster of one to two-inch diameter 
burrows at riverside slope. ; Action: Continue animal control program and repair burrow 
in accordance with USACE guidelines.; Station_1: 107+00 
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Inspect ID: WLNW_2017_a_0107   Title: 
USACE_CENAB_WLNW_2017_a_0107_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Six-inch diameter burrow at riverside 
access ramp slope. ; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 123+00 

  

 

Inspect ID: WLNW_2017_a_0109   Title: 
USACE_CENAB_WLNW_2017_a_0109_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Sixteen-inch diameter burrow at 
landside access road ramp. ; Action: Continue animal control program and repair burrow 
in accordance with USACE guidelines.; Station_1: 126+00 
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Inspect ID: WLNW_2017_a_0111   Title: 
USACE_CENAB_WLNW_2017_a_0111_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Eight-inch diameter burrow at 
landside slope. ; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 130+00 

  

 

Inspect ID: WLNW_2017_a_0113   Title: 
USACE_CENAB_WLNW_2017_a_0113_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Eight-inch diameter burrow at 
landside slope. ; Action: Continue animal control program and repair burrow in 
accordance with USACE guidelines.; Station_1: 130+00 
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Inspect ID: WLNW_2017_a_0114   Title: 
USACE_CENAB_WLNW_2017_a_0114_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Two six-inch diameter burrows at 
landside toe. ; Action: Continue animal control program and repair burrow in accordance 
with USACE guidelines.; Station_1: 133+00 

  

 

Inspect ID: WLNW_2017_a_0115   Title: 
USACE_CENAB_WLNW_2017_a_0115_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Two eight-inch diameter burrows at 
crest. ; Action: Continue animal control program and repair burrow in accordance with 
USACE guidelines.; Station_1: 134+00 
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Inspect ID: WLNW_2017_a_0116   Title: 
USACE_CENAB_WLNW_2017_a_0116_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Minimally Acceptable; Remarks: Six-inch diameter burrow at landside 
slope. ; Action: Continue animal control program and repair burrow in accordance with 
USACE guidelines.; Station_1: 135+00 

  

 

Inspect ID: WLNW_2017_a_0031   Title: 
USACE_CENAB_WLNW_2017_a_0031_1.jpg   Rated Item: 12. Riprap Revetments & 
Bank Protection  Caption: Rating: Minimally Acceptable; Remarks: Heaved and 
displaced riprap at riverside slope. ; Action: Reset riprap slope. ; Station_1: 90+00 
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Inspect ID: WLNW_2017_a_0041   Title: 
USACE_CENAB_WLNW_2017_a_0041_1.jpg   Rated Item: 12. Riprap Revetments & 
Bank Protection  Caption: Rating: Minimally Acceptable; Remarks: Displaced riprap at 
Spring Run Pump Station discharge channel. ; Action: Replace riprap in discharge 
channel. ; Station_1: 53+00 

  

 

Inspect ID: WLNW_2017_a_0057   Title: 
USACE_CENAB_WLNW_2017_a_0057_1.jpg   Rated Item: 12. Riprap Revetments & 
Bank Protection  Caption: Rating: Minimally Acceptable; Remarks: Vegetated sediment 
deposition on riprap toe. ; Action: Remove sediment to control unwanted vegetation. ; 
Station_1: 24+00; Station_2: 23+00 
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Inspect ID: WLNW_2017_a_0065   Title: 
USACE_CENAB_WLNW_2017_a_0065_1.jpg   Rated Item: 14. Underseepage Relief 
Wells/ Toe Drainage Systems  Caption: Rating: Minimally Acceptable; Remarks: 
Drainage swale along relief wells noted on design plans is not visible. ; Action: 
Reestablish drainage swale. ; Station_1: 23+00; Station_2: 10+00 
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1. Unwanted 
Vegetation 
Growth1 

A A A grass-only or paved zone is maintained on both sides of the floodwall, free of all trees, 
brush, and undesirable weeds. The vegetation-free zone extends 15 feet from both the land 
and riverside of the floodwall, at ground-level, to the centerline of the tree. Additionally, an 8-
foot root-free zone is maintained around the entire structure, including the floodwall toe, heel, 
and any toe-drains. If the floodwall access easement doesn't extend to the described limits, 
then the vegetation-free zone must be maintained to the easement limits.  Reference EM 1110-
2-301 and/or Corps policy for regional vegetation variance. 

No unwanted vegetation related deficiencies were 
encountered during inspection. 

M Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the floodwall. 

U Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above.  This vegetation threatens the operation or integrity 
of the floodwall and must be removed. 

2. Encroachments M A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the floodwall. 

WLNW_2017_a_0081: Station_1 25+00: Station_2 37+00: 
Fence along landside toe not shown on design plans.: 
Develop easement plans and confirm if encroachment is 
within right-of-way. (M) M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 

inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.   

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the floodwall.   

3. Closure Structures 
(Stop Log 
Closures and 
Gates)                 
(A or U only) 

NA A Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

Not applicable. 

U Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

N/A There are no closure structures along this component of the FDR segment / system. 

4. Concrete Surfaces M A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

WLNW_2017_a_0018: Station_1 122+00: Cracking at 
previous concrete repair at Mill Race Pump Station intake.: 
Repair concrete as needed. If necessary, obtain professional 
consultation to establish appropriate repair methods. (M) 
WLNW_2017_a_0024: Station_1 113+00: Station_2 
106+00: Minor cracking and surface loss along landside and 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   
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U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

top of floodwall.: Repair concrete as needed. If necessary, 
obtain professional consultation to establish appropriate 
repair methods. (M) 

5. Tilting, Sliding or 
Settlement of 
Concrete 
Structures2 

A A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

No tilting, sliding or settlement related deficiencies were 
encountered during inspection. 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

6. Foundation of 
Concrete 
Structures1 

A A No active erosion, scouring, or bank caving that might endanger the structure's stability.   No foundation deficiencies were encountered during 
inspection. 

M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
For the purposes of inspection, the erosion or scour is not closer to the riverside face of the 
wall than twice the floodwall's underground base width if the wall is of L-wall or T-wall 
construction; or if the wall is of sheetpile or I-wall construction, the erosion is not closer than 
twice the wall's visible height.  Additionally, rate of erosion is such that the wall is expected to 
remain stabile until the next inspection.   

U Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is 
unacceptable if any turf, soil or pavement material got washed away from the landside of the 
I-wall as the result of a previous overtopping event.   

7. Monolith Joints M A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   
  

WLNW_2017_a_0025: Station_1 113+00: Station_2 
106+00: Minor joint filler material deterioration at joints 
along floodwall.: Reseal monolith joints with joint filler 
material. The USACE can provide a recommendation of a 
joint filler used on other USACE projects. (M) 

M The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   
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U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the floodwall.   

8. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

NA A Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

Not applicable. 

M Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

9. Seepage A A No evidence or history of unrepaired seepage, saturated areas, or boils. 
 

No seepage related deficiencies were encountered during 
inspection. However, based on USACE's 2007 Phase II I-
Wall Evaluations, the majority of the System’s I-walls do 
not meet the required factors of safety for either or both 
embedment and seepage. 

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 
 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 

 

1 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.  
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Inspect ID: WLNW_2017_a_0081   Title: 
USACE_CENAB_WLNW_2017_a_0081_1.jpg   Rated Item: 2. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Fence along landside toe not shown 
on design plans. ; Action: Develop easement plans and confirm if encroachment is within 
right-of-way.; Station_1: 25+00; Station_2: 37+00 

  

 

Inspect ID: WLNW_2017_a_0018   Title: 
USACE_CENAB_WLNW_2017_a_0018_1.jpg   Rated Item: 4. Concrete Surfaces  
Caption: Rating: Minimally Acceptable; Remarks: Cracking at previous concrete repair 
at Mill Race Pump Station intake. ; Action: Repair concrete as needed. If necessary, 
obtain professional consultation to establish appropriate repair methods.; Station_1: 
122+00 
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Inspect ID: WLNW_2017_a_0024   Title: 
USACE_CENAB_WLNW_2017_a_0024_1.jpg   Rated Item: 4. Concrete Surfaces  
Caption: Rating: Minimally Acceptable; Remarks: Minor cracking and surface loss along 
landside and top of floodwall. ; Action: Repair concrete as needed. If necessary, obtain 
professional consultation to establish appropriate repair methods.; Station_1: 113+00; 
Station_2: 106+00 

  

 

Inspect ID: WLNW_2017_a_0024   Title: 
USACE_CENAB_WLNW_2017_a_0024_2.jpg   Rated Item: 4. Concrete Surfaces  
Caption: Rating: Minimally Acceptable; Remarks: Minor cracking and surface loss along 
landside and top of floodwall. ; Action: Repair concrete as needed. If necessary, obtain 
professional consultation to establish appropriate repair methods.; Station_1: 113+00; 
Station_2: 106+00 
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Inspect ID: WLNW_2017_a_0025   Title: 
USACE_CENAB_WLNW_2017_a_0025_1.jpg   Rated Item: 7. Monolith Joints  
Caption: Rating: Minimally Acceptable; Remarks: Minor joint filler material 
deterioration at joints along floodwall. ; Action: Reseal monolith joints with joint filler 
material. The USACE can provide a recommendation of a joint filler used on other 
USACE projects.; Station_1: 113+00; Station_2: 106+00 
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1. Vegetation and 
Obstructions 

M A No obstructions, vegetation, debris, or sediment accumulation noted within interior drainage 
channels or blocking the culverts, inlets, or discharge areas.  Concrete joints and weep holes 
are free of grass and weeds.   

WLNW_2017_a_0013: Station_1 147+00: DS-22 inlet 
partially obstructed by sediment and vegetation.: Remove 
sediment and vegetation from inlet area.  (M) 
WLNW_2017_a_0015: Station_1 123+00: Sediment and 
debris accumulation behind weir in Mill Race Pump Station 
outlet structure.: Remove sediment and debris.  (M) 
WLNW_2017_a_0051: Station_1 9+00: DS-11 flap gate 
does not seal due to sediment and debris accumulation.: 
Remove sediment and ensure adequate seal.  (M) 
WLNW_2017_a_0088: Station_1 59+00: Eighteen-inch 
diameter road drain outlet approximately 50% blocked with 
sediment.: Remove sediment from drain and outlet area to 
provide adequate drainage.  (M) 

M Obstructions, vegetation, debris, or sediment are minor and have not impaired channel flow 
capacity or blocked more than 10% of any culvert openings, but should be removed.  A 
limited volume of grass and weeds may be present in concrete channel joints and weep holes.   

U Obstructions, vegetation, debris, or sediment have impaired the channel flow capacity or 
blocked more than 10% of a culvert opening.  Sediment and debris removal required to re-
establish flow capacity.   

2. Encroachments M A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the interior drainage system. 

WLNW_2017_a_0020: Station_1 122+00: New bolted flap 
gate appears to be locked closed, located at the Mill Race 
Pump Station intake area.: Provide CENAB with impact 
assessment for approval to keep in place. (M) M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 

inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.   

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of this component 
of the interior drainage system.   

3. Ponding Areas A A No trash, debris, structures, or other obstructions present within the ponding areas.  Sediment 
deposits do not exceed 10% of capacity.   

No ponding area deficiencies were encountered during 
inspection. 

M Trash, debris, excavations, structures, or other obstructions present, or inappropriate activities 
that will not inhibit operations and maintenance.  Sediment deposits do not exceed 30% of 
capacity. 

U Trash, debris, excavations, structures, or other obstructions, or other encroachments or 
activities noted that will inhibit operations, maintenance, or emergency work.  Sediment 
deposits exceeds 30% of capacity.   

N/A There are no ponding areas associated with the interior drainage system. 

4. Fencing and 
Gates1 

A A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

No fencing and gate deficiencies were encountered during 
inspection. 

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   
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N/A There are no features noted that require safety fencing. 

5. Concrete Surfaces 
(Such as gate 
wells, outfalls, 
intakes, or 
culverts) 

M A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

WLNW_2017_a_0007: Station_1 173+00: Previously 
observed cracking at endwall of drainage structure DS-22C: 
Repair concrete as needed. If necessary, obtain professional 
consultation to establish appropriate repair methods. (M) 
WLNW_2017_a_0016: Station_1 123+00: Previously 
observed longitudinal cracking and spalling at outlet walls of 
Mill Race Pump Station. Does not appear to have worsened.: 
Repair concrete as needed. If necessary, obtain professional 
consultation to establish appropriate repair methods. (M) 
WLNW_2017_a_0078: Station_1 24+00: Previously 
observed spalling at downstream wing wall at endwall for 
Fox Hollow Run Pump Station. Does not appear to have 
worsened.: Repair concrete as needed. If necessary, obtain 
professional consultation to establish appropriate repair 
methods. (M) 
WLNW_2017_a_0099: Station_1 96+00: Previously 
observed deteriorated invert of DS-3 inlet headwall. Does 
not appear to have worsened.: Repair concrete as needed. If 
necessary, obtain professional consultation to establish 
appropriate repair methods. (M) 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

N/A There are no concrete items in the interior drainage system.   

6. Tilting, Sliding or 
Settlement of 
Concrete and 
Sheet Pile 
Structures2       

(Such as gate 
wells, outfalls, 
intakes, or 
culverts) 

A A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

No tilting, sliding or settlement deficiencies were 
encountered during inspection. 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

N/A There are no concrete items in the interior drainage system.   

7. Foundation of A A No active erosion, scouring, or bank caving that might endanger the structure's stability.   No foundation deficiencies were encountered during 
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Concrete 
Structures3     
(Such as culverts, 
inlet and 
discharge 
structures, or 
gatewells.) 

M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
The rate of erosion is such that the structure is expected to remain stabile until the next 
inspection.   

inspection. 

U Erosion or bank caving observed that may lead to structural instabilities before the next 
inspection. 

N/A There are no concrete items in the interior drainage system.   

8. Monolith Joints A A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   

No monolith joint deficiencies were encountered during 
inspection. 

M The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the interior drainage system.   

9. Culverts/ 
Discharge Pipes4 

U A There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

WLNW_2017_a_0017: Station_1 122+00: Cracking and 
efflorescence at Mill Race Pump Station intake.: Repair 
concrete as needed. If necessary, obtain professional 
consultation to establish appropriate repair methods. (M) 
WLNW_2017_a_0042: Station_1 53+00: Minor sediment 
buildup and debris at Spring Run Pump Station discharge 
structure.: Remove sediment.  (M) 
WLNW_2017_a_0076: Station_1 19+00: Eighteen-inch 
diameter CMP surface drain at landside toe is not shown on 
design drawings.: Provide CENAB with impact assessment 
for approval to keep in place. (M); According to the 2015 
RI, the Sponsor submitted conduit inspections in September 
2015. USACE review has found that some of the conduits 
were in "Unacceptable" condition. According to the 
Sponsor, no follow-up work has been performed to address 
the deficiencies noted in the USACE Culvert Inspection 

M There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 
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U Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

Summary and Action Table (attached).  
 
As noted in the 2015 RI, pipes with noted deficiencies 
should be remediated. Additionally, some pipes have not 
been fully inspected or the invert was obscured due to water 
or sediment and should be reinspected immediately. USACE 
requires all of the pipes to be inspected again by 2020. N/A There are no discharge pipes/ culverts.   

10. Sluice / Slide 
Gates5 

M A Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

WLNW_2017_a_0033: Station_1 87+00: Previously 
observed missing nuts on sluice gate operator of DS-15 have 
been replaced; however, nut is too large for bolt (i.e., threads 
do not catch).: Replace bolts and nuts. (M); The Sponsor 
operates the gates every year which is less frequent than 
what is required by the current O&M (every 90 days). The 
Sponsor should propose to CENAB to operate the gates to 
reflect current practices and, if approved, update the O&M 
accordingly. 

M Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

N/A There are no sluice/ slide gates.   

11. Flap Gates/      
Flap Valves/ 
Pinch Valves1 

U A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

WLNW_2017_a_0034: Station_1 87+00: Previously 
observed crack in flap gate extending through previous weld. 
Does not appear to have worsened.: The Sponsor should 
repair or replace flap gate as soon as possible.  (U) 
WLNW_2017_a_0037: Station_1 79+00: Previously 
observed DS-14 flap gate does not seal at top. Note there 
was no hydrostatic pressure against flap gate at time of 
inspection.: Repair or replace flapgate to ensure adequate 
seal.  (M) 

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance. 

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

N/A There are no flap gates.   

12. Trash Racks  
(non-mechanical) 

A A Trash racks are fastened in place and properly maintained.   No trash rack deficiencies were encountered during 
inspection. 

M Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

13. Other Metallic 
Items 

A A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

No other metallic item deficiencies were encountered during 
inspection. 

M Corrosion seen on metallic parts appears to be maintainable.   
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U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

N/A There are no other significant metallic items.   

14. Riprap 
Revetments of 
Inlet/ Discharge 
Areas 

A A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

No riprap revetment deficiencies were encountered during 
inspection. 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

15. Revetments other 
than Riprap 

NA A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

Not applicable. 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There are no such revetments protecting this feature of the segment / system. 
 

1 Proper operation of this item must be demonstrated during the inspection.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
3 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
4 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared.   
5 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators.  
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Inspect ID: WLNW_2017_a_0013   Title: 
USACE_CENAB_WLNW_2017_a_0013_1.jpg   Rated Item: 1. Vegetation and 
Obstructions  Caption: Rating: Minimally Acceptable; Remarks: DS-22 inlet partially 
obstructed by sediment and vegetation.; Action: Remove sediment and vegetation from 
inlet area. ; Station_1: 147+00 

  

 

Inspect ID: WLNW_2017_a_0015   Title: 
USACE_CENAB_WLNW_2017_a_0015_1.jpg   Rated Item: 1. Vegetation and 
Obstructions  Caption: Rating: Minimally Acceptable; Remarks: Sediment and debris 
accumulation behind weir in Mill Race Pump Station outlet structure. ; Action: Remove 
sediment and debris. ; Station_1: 123+00 
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Inspect ID: WLNW_2017_a_0051   Title: 
USACE_CENAB_WLNW_2017_a_0051_1.jpg   Rated Item: 1. Vegetation and 
Obstructions  Caption: Rating: Minimally Acceptable; Remarks: DS-11 flap gate does 
not seal due to sediment and debris accumulation. ; Action: Remove sediment and ensure 
adequate seal. ; Station_1: 9+00 

  

 

Inspect ID: WLNW_2017_a_0088   Title: 
USACE_CENAB_WLNW_2017_a_0088_1.jpg   Rated Item: 1. Vegetation and 
Obstructions  Caption: Rating: Minimally Acceptable; Remarks: Eighteen-inch diameter 
road drain outlet approximately 50% blocked with sediment. ; Action: Remove sediment 
from drain and outlet area to provide adequate drainage. ; Station_1: 59+00 
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Inspect ID: WLNW_2017_a_0020   Title: 
USACE_CENAB_WLNW_2017_a_0020_1.jpg   Rated Item: 2. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: New bolted flap gate appears to be 
locked closed, located at the Mill Race Pump Station intake area. ; Action: Provide 
CENAB with impact assessment for approval to keep in place.; Station_1: 122+00 

  

 

Inspect ID: WLNW_2017_a_0007   Title: 
USACE_CENAB_WLNW_2017_a_0007_1.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally 
Acceptable; Remarks: Previously observed cracking at endwall of drainage structure DS-
22C; Action: Repair concrete as needed. If necessary, obtain professional consultation to 
establish appropriate repair methods.; Station_1: 173+00 
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Inspect ID: WLNW_2017_a_0016   Title: 
USACE_CENAB_WLNW_2017_a_0016_1.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally 
Acceptable; Remarks: Previously observed longitudinal cracking and spalling at outlet 
walls of Mill Race Pump Station. Does not appear to have worsened. ; Action: Repair 
concrete as needed. If necessary, obtain professional consultation to establish appropriate 
repair methods.; Station_1: 123+00 

  

 

Inspect ID: WLNW_2017_a_0016   Title: 
USACE_CENAB_WLNW_2017_a_0016_2.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally 
Acceptable; Remarks: Previously observed longitudinal cracking and spalling at outlet 
walls of Mill Race Pump Station. Does not appear to have worsened. ; Action: Repair 
concrete as needed. If necessary, obtain professional consultation to establish appropriate 
repair methods.; Station_1: 123+00 

 



Interior Drainage System 
For use during Initial and Continuing Eligibility Inspections of interior drainage systems 

Interior Drainage System 
Page 10 of 13  

 

Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

 

 

Inspect ID: WLNW_2017_a_0078   Title: 
USACE_CENAB_WLNW_2017_a_0078_1.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally 
Acceptable; Remarks: Previously observed spalling at downstream wing wall at endwall 
for Fox Hollow Run Pump Station. Does not appear to have worsened. ; Action: Repair 
concrete as needed. If necessary, obtain professional consultation to establish appropriate 
repair methods.; Station_1: 24+00 

  

 

Inspect ID: WLNW_2017_a_0099   Title: 
USACE_CENAB_WLNW_2017_a_0099_1.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally 
Acceptable; Remarks: Previously observed deteriorated invert of DS-3 inlet headwall. 
Does not appear to have worsened.  ; Action: Repair concrete as needed. If necessary, 
obtain professional consultation to establish appropriate repair methods.; Station_1: 
96+00 
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Inspect ID: WLNW_2017_a_0017   Title: 
USACE_CENAB_WLNW_2017_a_0017_1.jpg   Rated Item: 9. Culverts/ Discharge 
Pipes  Caption: Rating: Minimally Acceptable; Remarks: Cracking and efflorescence at 
Mill Race Pump Station intake.  ; Action: Repair concrete as needed. If necessary, obtain 
professional consultation to establish appropriate repair methods.; Station_1: 122+00 

  

 

Inspect ID: WLNW_2017_a_0042   Title: 
USACE_CENAB_WLNW_2017_a_0042_1.jpg   Rated Item: 9. Culverts/ Discharge 
Pipes  Caption: Rating: Minimally Acceptable; Remarks: Minor sediment buildup and 
debris at Spring Run Pump Station discharge structure. ; Action: Remove sediment. ; 
Station_1: 53+00 
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Inspect ID: WLNW_2017_a_0076   Title: 
USACE_CENAB_WLNW_2017_a_0076_1.jpg   Rated Item: 9. Culverts/ Discharge 
Pipes  Caption: Rating: Minimally Acceptable; Remarks: Eighteen-inch diameter CMP 
surface drain at landside toe is not shown on design drawings. ; Action: Provide CENAB 
with impact assessment for approval to keep in place.; Station_1: 19+00 

  

 

Inspect ID: WLNW_2017_a_0033   Title: 
USACE_CENAB_WLNW_2017_a_0033_1.jpg   Rated Item: 10. Sluice/ Slide Gates  
Caption: Rating: Minimally Acceptable; Remarks: Previously observed missing nuts on 
sluice gate operator of DS-15 have been replaced; however, nut is too large for bolt (i.e., 
threads do not catch). ; Action: Replace bolts and nuts.; Station_1: 87+00 
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Inspect ID: WLNW_2017_a_0034   Title: 
USACE_CENAB_WLNW_2017_a_0034_1.jpg   Rated Item: 11. Flap Gates/ Flap 
Valves/ Pinch Valves  Caption: Rating: Unacceptable; Remarks: Previously observed 
crack in flap gate extending through previous weld. Does not appear to have worsened. ; 
Action: The Sponsor should repair or replace flap gate as soon as possible. ; Station_1: 
87+00 

  

 

Inspect ID: WLNW_2017_a_0037   Title: 
USACE_CENAB_WLNW_2017_a_0037_1.jpg   Rated Item: 11. Flap Gates/ Flap 
Valves/ Pinch Valves  Caption: Rating: Minimally Acceptable; Remarks: Previously 
observed DS-14 flap gate does not seal at top. Note there was no hydrostatic pressure 
against flap gate at time of inspection. ; Action: Repair or replace flapgate to ensure 
adequate seal. ; Station_1: 79+00 
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1. Pump Stations 
Operating, 
Maintenance, 
Training, & 
Inspection 
Records 

M A Operation, maintenance and inspection records are present at the pump station and are being 
used and updated, and personnel have been trained in pump station operations.  Names and last 
training date shown in the record book.  

WLNW_2017_a_0120: Station_1 24+00: Typical conditions 
at Fox Hollow Run Pump Station.: No action.  (A) 
WLNW_2017_a_0121: Station_1 9+00: Typical conditions 
at Arch Street Pump Station.: No action.  (A) 
WLNW_2017_a_0122: Station_1 54+00: Typical conditions 
at Spring Run Pump Station.: No action.  (A) 
WLNW_2017_a_0123: Station_1 122+00: Typical 
conditions at Mill Race Pump Station.: No action.  (A); 
Non-Rated Item – WILLIAMSPORT NORTHWEST 
(WLNW) 
 
Pump Station Identification Key (by inspection point ID): 
Fox Hollow Run: USACE_CENAB_WLNW_2017_a_0120 
Arch Street: USACE_CENAB_WLNW_2017_a_0121 
Spring Run: USACE_CENAB_WLNW_2017_a_0122 
Mill Race: USACE_CENAB_WLNW_2017_a_0123 
 
The following is for pump Station visual location and 
identification reference only:  
USACE_CENAB_WLNW_2017_a_0120_1 (Fox Hollow) 
USACE_CENAB_WLNW_2017_a_0121_1 (Arch St.) 
USACE_CENAB_WLNW_2017_a_0122_1 (Spring Run) 
USACE_CENAB_WLNW_2017_a_0123_1 (Mill Race) 
 
Operation, maintenance, and inspection records at pump 
stations were not all current, or regularly updated. Training 
records not present at any of the pump stations during time 
of inspection. Sponsor indicated only two personnel have in-
depth knowledge of pump stations. Recommend locating, 
organizing, updating, and maintaining record documents on 
sites regularly. Suggest holding training classes to spread 
the knowledge to more personnel. See USACE EM-110-2-
3105 for guidelines. 
 
Note that currently the City WWTP personnel are allowed 
to operate the submersible pumps at Spring Run Pump 
Station.  Per sponsor representative; in approximately 1.5 
years all pump station operation could be responsibility of 
City WWTP personnel (City sanitary sewer division).

M Operation, maintenance and inspection records are present but not adequately used and 
updated. 

U No operation, maintenance and inspection records are present, or refresher training for 
personnel has not been conducted.   
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2. Pump Station 
Operations and 
Maintenance 
Equipment 
Manuals 

M A Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and updated as required, and adequately cover all pertinent pump station features.  
O&M manuals include points of contact for manufacturers and suppliers of major equipment 
used in the facility.

Equipment operations and maintenance (O&M) manuals, 
and operating instructions present in all pump stations 
during time of inspection. However, most O&M manuals 
and operating instructions at the pump stations require 
organization, updates, and clear complete directions for 
equipment on-hand for all personnel to refer to. Also, at all 
pump stations; O&M manuals were missing for a portion of 
the equipment. 

M Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and adequately cover all pertinent pump station features.  However, they are 
incomplete and the necessary updates have not been made.  

U Operation and Maintenance Equipment Manuals are not available.   

3. Safety 
Compliance 

M A Safety compliance inspection reports by applicable local, state, or federal agencies available 
for review.  

No safety compliance reports were available at pump 
stations during time of inspection. Locate reports, provide 
copies at all sites, and update regularly. 
 
USACE_CENAB_WLNW_2017_a_0120_2: Fire 
extinguisher inspection out of date (typical for all). Fire 
extinguishers to be inspected every 30 days (NFPA-10). (M) 
USACE_CENAB_WLNW_2017_a_0120_3: Provide safety 
railing for fall hazards. (M) 
USACE_CENAB_WLNW_2017_a_0120_4: Provide safety 
railing for fall hazards.  (M) 
USACE_CENAB_WLNW_2017_a_0120_5: Provide safety 
railing for fall hazards. (M) 
USACE_CENAB_WLNW_2017_a_0120_6: Provide safety 
railing for fall hazards. (M) 
USACE_CENAB_WLNW_2017_a_0120_7: Replace, old, 
metal clad electrical power equipment, potential shock 
hazard at all stations. (M) 
USACE_CENAB_WLNW_2017_a_0120_8: Suggest 
raising gravel around tripping hazard. (M) 
 
USACE_CENAB_WLNW_2017_a_0122_2: Provide safety 
railing for fall hazards. (M) 
 
USACE_CENAB_WLNW_2017_a_0123_2: Provide safety 
railing for fall hazards. (M) 
USACE_CENAB_WLNW_2017_a_0123_3: Provide safety 
railing for fall hazards. (M)

M No safety compliance inspection reports are available for review.   

4. Communications 
(A or M only) 

A A A telephone, cellular phone, two-way radio, or similar device is available to pump station 
operator and maintenance personnel.   

Cellular phones and radios available. 

M A telephone, cellular phone, two-way radio, or similar device is not available to pump station 
operator and maintenance personnel.  
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5. Plant Building M A The building is in good structural condition with no major foundation settlement problems.  
The roof is not leaking, intake & exhaust louvers are clear of debris, fans are operational, etc.  

USACE_CENAB_WLNW_2017_a_0120_9: Signs of water 
leakage at flue penetration through roof around the oil 
furnace exhaust flue. Repair seal. (M) 
USACE_CENAB_WLNW_2017_a_0120_10: Wingwall at 
intake displaced approximately 3-inches at top and 0.5-
inches at bottom. Monitor wall movement and implement 
stabilization improvements if necessary. (M) 
USACE_CENAB_WLNW_2017_a_0120_11: Wingwall at 
intake displaced approximately 3-inches at top and 0.5-
inches at bottom. Monitor wall movement and implement 
stabilization improvements if necessary. (M) 
USACE_CENAB_WLNW_2017_a_0120_12: Wingwall at 
intake displaced approximately 3-inches at top and 0.5-
inches at bottom. Monitor wall movement and implement 
stabilization improvements if necessary. (M) 
 
USACE_CENAB_WLNW_2017_a_0121_2: Possible roof 
leaks at ceiling. Investigate and repair as needed. (M) 
 
USACE_CENAB_WLNW_2017_a_0122_3: Signs of water 
leakage at flue penetration through roof around the oil 
furnace exhaust flue. Repair seal. (M) 
USACE_CENAB_WLNW_2017_a_0122_4: Approximate 
1-inch displacement on one of the inlet walls.  Monitor wall 
for further displacement and provide stabilization 
improvements if necessary. (M) 
 
USACE_CENAB_WLNW_2017_a_0123_4: Cracking 
around interior frame of pump station building door. 
Monitor and provide repairs if necessary. (M) 
USACE_CENAB_WLNW_2017_a_0123_5: Minor cracks 
on interior walls and paint is chipping off.  Monitor cracks, 
scrape & repaint where paint is chipping off. (M) 
USACE_CENAB_WLNW_2017_a_0123_6: Surficial 
concrete deterioration on exterior wall below pipe discharge 
point. Monitor and provide repair as necessary. (M) 
USACE_CENAB_WLNW_2017_a_0123_7: Wingwall 
displaced approximately 0.5-inches at top and less than 0.1-
inches at bottom. Monitor wall movement and implement 
stabilization improvements if necessary. (M) 
USACE_CENAB_WLNW_2017_a_0123_8: Wingwall 
displaced approximately 0.5-inches at top and less than 0.1-
inches at bottom. Monitor wall movement and implement

M There are minor structural defects, minimal foundation settlement, leaks, or other conditions 
noted that need repair.  Defects do not threaten the structural integrity or stability of the 
building, and will not impact pumping operations.  

U The structural integrity or stability of the building is threatened, or there is damage to the 
building that threatens safety of the operator or impacts pumping operations. 
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stabilization improvements if necessary. (M) 
USACE_CENAB_WLNW_2017_a_0123_9: Minor rust on 
ends of ceiling steel girder at tie-ins with pump station 
building walls.  Monitor and clean/paint as necessary. (M) 
 
Heaters were operated for Arch Street, Spring Run, and Mill 
Race pump stations with no deficiencies observed during 
time of inspection.

6. Fencing and 
Gates1 

M A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.  

USACE_CENAB_WLNW_2017_a_0120_13: Fence 
incomplete with corrosion, missing mid and top rail, and 
does not appear to be grounded, at inlet structure next to 
highway. (M) 
USACE_CENAB_WLNW_2017_a_0120_14: Fence around 
electrical transformers showing corrosion as well. Clean, 
repair and paint. (M) 
USACE_CENAB_WLNW_2017_a_0120_15: No fall 
protection provided on ladder to sump/basement.  Provide 
fall protection on ladder. (M) 
 
USACE_CENAB_WLNW_2017_a_0121_3: No fall 
protection provided on ladders in discharge chamber and 
gatewell structure.  Provide fall protection on ladders. (M) 
USACE_CENAB_WLNW_2017_a_0121_4: No fall 
protection provided on ladders in discharge chamber and 
gatewell structure.  Provide fall protection on ladders. (M) 
 
No fencing provided at Arch St., Spring Run, or Mill Race 
pump stations.

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.  

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.  

N/A There are no features noted that require safety fencing.   

7. Pumps1 M A All pumps are properly maintained and lubricated.  Systems are periodically tested and 
documented for review.  No vibration, cavitation noises or unusual sounds are noted when the 
pump is operated.  Bearing temperature sensor records don't indicate any problems.  

All pumps operated, with no unusual vibrations, sounds or 
other deficiencies observed, during time of inspections. 
 
Pump run down times (minutes:seconds), listed below:  
Fox Hollow Run: Pump #1 – 1:25, Pump #2 – 1:40 
Spring Run: Pump #1 – 1:04, Pump #2 – 0:54 
Mill Race: Pump #1 – 0:23, Pump #2 – 0:36 
Arch St.: not able to record (submersible pumps) 
 
Maintenance, lubrication, and testing documentation 
provided at pump stations during time of inspection, was not 
current or complete. Perform regular maintenance, 
lubrication and testing and record data in appropriate logs. 
No bearing sensors present.

M Minor deficiencies noted that need to be closely monitored or repaired, such as the presence of 
slight vibrations, leakage of packing gland, bearing temperature sensors are inoperable or no 
record is present.  However, the pumps are operational and are expected to perform through 
the next period of usage.  

U Major deficiencies identified that may significantly reduce pumping operations.  For example, 
bearing sensor records indicate problems, excessive vibration noted, impellers are badly 
corroded, or there are eroded or missing blades.   
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8. Motors, Engines, 
Fans, Gear 
Reducers, Back 
Stop Devices, etc. 

M A All items are operational.  Preventative maintenance and lubrication is being performed and 
the system is periodically subjected to performance testing.  Instrumentation, alarms, bearing 
sensors and auto shutdowns are operational.  

All motors were operated, with no deficiencies observed, 
during time of inspection.  
 
Maintenance, lubrication, and testing documentation 
provided at pump stations, was not current or complete. 
Perform regular maintenance, lubrication and testing and 
record data in appropriate logs.  
 
No bearing sensors present for any of the pumps at the 
pump stations. Install bearing sensors.

M Systems have minor deficiencies, but are operational and will function adequately through the 
next flood.  Bearing sensors are not operational.   

U 
One or more of the primary motors or systems is not operational, or noted deficiencies have 
not been corrected.   

9. Sumps / Wet well A A Clear of debris, sediment, or other obstructions.  Procedures are in place to remove debris 
accumulation during operation.  

No deficiencies observed during time of inspection. 

M Debris, sediment, or other obstructions may be present and must be removed, but the sump/ 
wet well will function as intended during the next flood.  Procedures are in place to remove 
debris accumulation during operation.  

U Large debris or excessive silt present which will hinder or damage pumps during operation, or 
no procedures established to remove debris accumulation during operation.   

10. Mechanical 
Operating Trash 
Rakes1 

NA A Drive chain, bearing, gear reducers, and other components are in good operating condition and 
are being properly maintained. 

Not applicable. 

M The trash rake is in need of maintenance, but is still operational.   

U Trash rake not operational or deficiencies will inhibit operations during the next flood event. 

N/A There are no mechanical trash rakes.   

11. Non-Mechanical 
Trash Racks 

A A Trash racks are fastened in place and properly maintained.   No deficiencies observed during time of inspection. Racks 
properly maintained, without damage or debris. No trash 
rack at Arch Street Pump Station. 
 
USACE_CENAB_WLNW_2017_a_0120_16: Minor 
corrosion. Clean and paint. (A) 
 
USACE_CENAB_WLNW_2017_a_0122_5: Minor 
corrosion. Clean and paint. (A) 

M Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.  

U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

12. Fuel System for 
Pump Engines 

NA A Fuel system is operational, day tank present and operational, fuel fresh and rotated regularly. Not applicable. 

M Fuel system is operational and of adequate capacity, but day tank is missing or fuel is not fresh 
and rotated regularly.  

U Fuel system not functional. 
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N/A No fuel system.   

13. Power Source M A The normal power source and backup generators, if installed, are operational, properly 
exercised and well maintained.  Surge protection, grounding, lightning protection, 
transformers, and automatic/manual transfer of main power to backup system is working.  

Fox Hollow Run Pump Station (FHRPS): 
 
FHRPS has two (2) power sources. The substation 
transformer serves the service equipment which is a medium 
voltage MCC. The MCC appears to be in good condition. 
The utility substation transformer secondary is configured 3 
wire, delta. It is indeterminate if it is a corner grounded 
system but it is unlikely. It is likely an ungrounded system 
in which the overcurrent devices will not trip on a ground 
fault. It is suggested a ground fault sensing device be added 
to the system to make operators aware of when a ground 
fault occurs so they can locate it and remove it. The 240V, 1 
phase power source originates at a pole mounted utility 
owned fuse cutout and transformer. The secondary 
conductors extend overhead to a wall mounted utility meter 
then on to the service equipment which is a 200A, 
120/240V, 1 phase, 3 wire panelboard. Both power sources 
and their associated equipment are operational in manual 
mode. The system was not operated in automatic mode. The 
pump station building does have lighting protection in the 
form of a surge protective device in the medium voltage 
MCC. It is indeterminate if the surge protective device is 
functional. There are utility owned lighting arresters located 
at the utility owned substation mounted fuse cutout switch 
and pole mounted fuse cutout switch; they all appear intact. 
 
USACE_CENAB_WLNW_2017_a_0120_17: The 480V, 3 
phase power source originates at a utility owned substation 
adjacent to the pump station. A visual inspection indicated 
the equipment appears to be old but in good condition. (A) 
USACE_CENAB_WLNW_2017_a_0120_18: The pole 
mounted ground conductor is broken and not connected to 
ground. It should be repaired by the utility company. (M) 
USACE_CENAB_WLNW_2017_a_0120_19: The pump 
station building does not have a lightning protection system 
in the form of air terminals, down conductors, and ground 
rods. (M) 
 
The recomendations associated with FHRPS are: Add a 
ground fault sensing device to make operators aware of 
when a ground fault occurs so they can locate it and remove 

M Normal power source and backup units, if applicable, are operational with minor discrepancies 
or maintenance, inspection and exercising record is present but not up to date.  Preventative 
maintenance or repairs are required.   

U 

Normal power source or generators are not operational and must be repaired; or generator, if 
required, is not on site.   
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it. Contact the electric utility company and request they 
repair the broken pole mounted ground conductor. Examine 
and/ or test the existing surge protective device to determine 
if it is functional. Add a lightning protection that meets 
NFPA 780, Standard for the Installation of Lightning 
Protection Systems. 
 
Arch Street Pump Station (ASPS):  
 
The 480V, 3 phase power source originates at a utility 
owned pole mounted fuse cutout switch which serves three 
(3) utility owned single phase transformers configured 480V 
delta on their secondary. The secondary conductors are 
routed through a utility meter mounted on the pump station 
wall. The utility transformer serves the service equipment 
which is a fused switch located in the pump station. The 
switch appears to be in good condition. The power source 
equipment and the service equipment are operational in 
manual mode. The system was not operated in automatic 
mode. The 480V power source is configured 3 wire, delta. It 
is indeterminate if it is a corner grounded system but it is 
unlikely. It is likely an ungrounded system in which the 
overcurrent devices will not trip on a ground fault. It is 
suggested a ground fault sensing device be added to the 
system to make operators aware of when a ground fault 
occurs so they can locate it and remove it. The pump station 
building does have lighting protection in the form of a surge 
protective device. The utility owned pole mounted fuse 
cutout switch has lightning arresters and they appear intact. 
 
USACE_CENAB_WLNW_2017_a_0121_5: The utility 
meter exhibits slight corrosion. (M) 
USACE_CENAB_WLNW_2017_a_0121_6: The pump 
station building does not have a lightning protection system 
in the form of air terminals, down conductors, and ground 
rods. (M) 
 
The recomendations associated with ASPS are: Add a 
ground fault sensing device to make operators aware of 
when a ground fault occurs so they can locate and remove it. 
Add a lightning protection that meets NFPA 780, Standard 
for the Installation of Lightning Protection Systems.  
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Spring Run Pump Station (SRPS): 
 
At SRPS; the pump station has two (2) power sources. The 
480V, 3 phase power source originates at a utility owned 
substation adjacent to the pump station. A visual inspection 
indicated the equipment appears to be in good condition. 
The substation transformer serves the service equipment 
which is a fused switch located in the pump station. The 
switch serves switchgear. It is indeterminate how the utility 
substation transformer’s secondary is configured. It could 
not be confirmed if it was a wye system or delta system and 
whether it is grounded or ungrounded. It is recommended 
that this be determined. If the system is ungrounded it is 
suggested a ground fault sensing device be added to the 
system to make operators aware of when a ground fault 
occurs so they can locate it and remove it. The 240V, 1 
phase power source originates at a pole mounted utility 
owned fuse cutout and transformer. The secondary 
conductors extend overhead to a wall mounted utility meter 
then on to the service equipment which is a 60A, 120/240V, 
1 phase, 3 wire fused switch. The switch serves a 100A, 
120/240V, 1 phase, 3 wire panelboard. Both power sources 
and their associated equipment are operational in manual 
mode. The system was not operated in automatic mode. The 
pump station building does not have lighting protection in 
the form of a surge protective device in the service 
equipment. However, utility owned lighting arresters are 
located at the utility owned substation mounted fuse cutout 
switch and appear intact. 
 
USACE_CENAB_WLNW_2017_a_0122_6: It appears the 
switch operating handle exceed the maximum height 
specified in NEC Article 404.8(A). (M) 
USACE_CENAB_WLNW_2017_a_0122_7: The 
switchgear is very old. It is likely it is over 60 years old. If 
the switchgear has not been refurbished or has not had 
extensive preventive maintenance completed it is past its 
end-of-life and should be replaced.  (M) 
USACE_CENAB_WLNW_2017_a_0122_8: Both the 
switch and panelboard appear to be original equipment and 
are very old. It is likely over 60 years old. If the equipment 
has not been refurbished or has not had preventive 
maintenance completed it is past its end-of-life and should 
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be replaced.  (M) 
USACE_CENAB_WLNW_2017_a_0122_9: Both the 
switch and panelboard appear to be original equipment and 
are very old. It is likely over 60 years old. If the equipment 
has not been refurbished or has not had preventive 
maintenance completed it is past its end-of-life and should 
be replaced.  (M) 
USACE_CENAB_WLNW_2017_a_0122_10: The pump 
station building does not have a lightning protection system 
in the form of air terminals, down conductors, and ground 
rods. (M) 
 
The recomendations associated with SRPS are: Determine if 
the power source is a wye system or delta system and 
whether it is grounded or ungrounded. If it is an ungrounded 
system, add a ground fault sensing device to make operators 
aware of when a ground fault occurs so they can locate and 
remove it. Investigate if the switch operating handle exceeds 
the maximum height specified in NEC Article 404.8(A). If it 
does exceed the height limit, it is recommended that the 
switch be lowered so it complies with the NEC article. 
 Replace or perform preventive maintenance and 
test the switchgear, two switches and associated panel 
boards that appear to be original equipment and have past 
their end-of-life. Add a lightning protection system that 
meets NFPA 780, Standard for the Installation of Lightning 
Protection Systems.  
 
Mill Race Pump Station (MRPS): 
 
At MRPS; the 480V, 3 phase power source originates at a 
utility owned pole mounted fuse cutout switch which serves 
three (3) utility owned single phase transformers configured 
480V delta on their secondary. The secondary conductors 
are routed through a utility meter mounted on the pump 
station wall. The utility transformer serves the service 
equipment which is a fused switch located in the pump 
station. The switch appears to be in good condition. The 
switch serves two motor starters and a 30A, 480V switch 
that serves a 15kVA transformer that serves a 60A, 240V 
switch that serves a 100A, 120/240V panelboard. The motor 
starters, switches, and panelboard appear to be original 
equipment. They are over 40 years old. If they have not had 
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preventive maintenance they are past their end-of-life and 
should be replaced. The power source equipment and the 
service equipment are operational in manual mode. The 
system was not operated in automatic mode. The 480V 
power source is configured 3 wire, delta. It is an ungrounded 
system in which the overcurrent devices will not trip on a 
ground fault. It is suggested a ground fault sensing device be 
added to the system to make operators aware of when a 
ground fault occurs so they can locate it and remove it. The 
pump station building does have lighting protection in the 
form of a surge protective device. The utility owned pole 
mounted fuse cutout switch has lightning arresters and they 
appear intact. 
 
USACE_CENAB_WLNW_2017_a_0123_10: The pump 
station building does not have a lightning protection system 
in the form of air terminals, down conductors, and ground 
rods. (M) 
 
The recomendations associated with MRPS are: Add a 
ground fault sensing device to make operators aware of 
when a ground fault occurs so they can locate and remove it. 
Add a lightning protection system is added that meets NFPA 
780, Standard for the Installation of Lightning Protection 
Systems.

14. Electrical 
Systems2 

M A Operational and maintained free of damage, corrosion, and debris.  Preventative maintenance 
and system testing is being performed periodically. 

All pump stations electrical equipment was free of damage 
and debris. The equipment inside of the pump stations was 
free of corrosion. Refer to Item 16 for exterior located 
equipment. Preventive maintenance records for the critical 
equipment such as service equipment, motor controllers, and 
motors were not present at any of the pump stations. 
Equipment testing records for the critical equipment such as 
service equipment, motor controllers, and motors were not 
present at any of the pump stations. None of the equipment 
at the pump stations had arc flash labels indicating the arc 
flash boundary and Personal Protective Equipment (PPE) 
necessary to enter the arc flash boundary. 
 
USACE_CENAB_WLNW_2017_a_0120_20: All the 
exterior lights were inoperable at Fox Hollow Run Pump 
Station. Repair the exterior lighting system so it is operable. 
(M)

M Operational with minor discrepancies.  Preventative maintenance or repairs are required, but 
the components are expected to function adequately during the next flood event.   

U 

Components of the electrical system will not function adequately during the next flood event 
and must be replaced.   
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USACE_CENAB_WLNW_2017_a_0120_21: All the 
exterior lights were inoperable at Fox Hollow Run Pump 
Station. Repair the exterior lighting system so it is operable. 
(M) 
 
USACE_CENAB_WLNW_2017_a_0121_7: The exterior 
light fixture over the door was inoperable at Arch Street 
Pump Station. Repair the exterior light above the door so it 
is operable. (M) 
 
At Mill Race Pump Station; the motor starter running lights 
did not illuminate when the pumps were operated. Also, the 
2-hp sump pump does not have a motor starter. It is started 
with a circuit breaker in the panelboard. This violates NEC 
Article 430 requirements. Finally, the exterior flood light 
fixture over the door was inoperable. Repair the motor 
starter lights and exterior flood lights so they are operable. 
Add a motor starter is added to the 2hp sump pump motor 
circuit.

15. Megger Testing 
on Pump Motors 
and Critical Power 
Cables 

U A Results of megger tests on pump motors or critical power cables show that the insulation 
meets manufacturer's or industry standards.  Tested within the last year.   

Current megger tests for critical power cables and motors 
were not present at any of the pump stations. Outdated test 
reports for the Fox Hollow and Spring Run pump stations 
were present at the Cemetery Run pump station. M Megger testing not conducted within the past year.  If megger tests on pump motors indicate 

that insulation resistance is below the manufacturer's or industry standard, but the resistance 
can be corrected with proper application of heat, this is minimally acceptable.  (The 
application of heat does not relate to critical power cables.)

U Megger tests not conducted within past two years, or tests indicate that insulation resistance is 
low enough that the equipment will not be able to meet design standards of operation; or 
evidence of arcing or shorting is detected visually.   

16. Enclosures, 
Panels, Conduit 
and Ducts 

M 

A All enclosures, panels, conduits, and ducts are protected from corrosion damage and show no 
rust, damage, or deterioration that would cause a safety concern.   

All electrical equipment and conduits at the pump stations 
did not exhibit any corrosion, damage or deterioration that 
would cause a safety concern.  
 
USACE_CENAB_WLNW_2017_a_0120_22: Surface 
corrosion on conduit. Clean and paint. (M) 
 
USACE_CENAB_WLNW_2017_a_0121_8: Surface 
corrosion on electric meter box and conduit. Clean and 
paint. (M)

M Minor surface corrosion which appears to be maintainable.  Cleaning and painting required.   

U 

Severely corroded and must be replaced to prevent failure, equipment damage, or safety 
issues. 
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17. Intake and 
Discharge 
Pipelines 

U 

A Intake and discharge pipelines have no corrosion and paint is intact, except for minor touch up 
required.  Pipe couplings and anchors have no leakage or corrosion. 

USACE_CENAB_WLNW_2017_a_0122_11: Concrete 
deterioration at southern gravity pipe at inlet from 4 to 6 
o’clock. Repair area of damaged concrete. (M) 
USACE_CENAB_WLNW_2017_a_0122_12: Concrete 
deterioration at southern gravity pipe at inlet from 4 to 6 
o’clock. Repair area of damaged concrete. (M) 
USACE_CENAB_WLNW_2017_a_0122_13: Sediment 
buildup near gravity pipe inlets. Clean out sediment buildup. 
USACE_CENAB_WLNW_2017_a_0122_14: Sediment 
buildup and minor vegetation located in the area between 
the trash racks and sump intake sluice gates.  The sediment 
appears to be within 2 inches vertically from entering the 
sump through the intake sluice gates. Clean out sediment 
buildup and vegetation. (M) 
USACE_CENAB_WLNW_2017_a_0122_15: Sediment 
buildup and minor vegetation located in the area between 
the trash racks and sump intake sluice gates.  The sediment 
appears to be within 2 inches vertically from entering the 
sump through the intake sluice gates. Clean out sediment 
buildup and vegetation. (M) 
 
See attached table for more information relating to the 
inspection of discharge pipelines. Based on the attached 
table it is unclear if the discharge pipes for Arch Street 
Pump Station has been inspected. Fox Hollow Run (DS-5, 
rated A), Spring Run (DS-13, rated M) and Mill Race (DS-
13, one pipe rated M, one pipe rated U) are included on the 
table.

M Intake and discharge pipelines have minor corrosion and repair and painting is required.  Pipe 
coupling with anchors have minor leakage, corrosion and require bolts to be tightened. 

U 

Intake and discharge pipelines have major corrosion and replacement is required.  Pipe 
coupling with anchors have major leakage and is heavily corroded and requires replacement. 

18. Sluice/ Slide 
Gates3 

M 

A Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.  

Maintenance documentation not current for the sluice gates 
at the pump stations. Provide regular maintenance 
documentation at the pump stations. Gravity pipe discharge 
sluice gates at Fox Hollow, Arch Street, and Spring Run 
pump stations were not operated at the time of inspection 
due to time constraints. 
 
USACE_CENAB_WLNW_2017_a_0120_23: Sluice gates 
functioned but operators have evidence of corrosion and 
lubrication leaks. Operators sprayed with WD-40 for 
assistance during operation. (M) 
USACE_CENAB_WLNW_2017_a_0120_24: Eastern 
intake sluice gate was unable to be operated more than 
approximately 1/3 open and was unable to be closed with 

M Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.  

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

N/A 
There are no sluice/ slide gates.   
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the portable hammer drill (hand crank was used to close the 
final approximate 6-inch gap). Provide maintenance and 
repairs necessary to be able to fully open and close the 
eastern intake sluice gate using the portable hammer drill at 
the operator. (M) 
 
USACE_CENAB_WLNW_2017_a_0121_9: Minor 
corrosion on intake sluice gate operator. Clean & paint. (M) 
USACE_CENAB_WLNW_2017_a_0121_10: Note that at 
Arch Street Pump Station there is one new intake sluice gate 
to the submersible pumps and the old intake sluice gate is 
kept closed. (A) 
USACE_CENAB_WLNW_2017_a_0121_11 Note that at 
Arch Street Pump Station the three submersible pumps 
discharge pipes combine into one pipe that discharges into a 
gatewell structure through a flap-gate located downstream of 
the gravity discharge sluice gates.  Each of the three pump 
discharge pipes appeared to have a manually operated pipe 
valve in the discharge chamber. Inflow to the pump station 
consists of effluent from the nearby WWTP and stormawter 
runoff. (A) 
 
USACE_CENAB_WLNW_2017_a_0122_16: Sluice gates 
functioned but operators have evidence of corrosion and 
lubrication leaks. Operators sprayed with WD-40 for 
assistance during operation. (M) 
 
USACE_CENAB_WLNW_2017_a_0123_11: Note that at 
Mill Race Pump Station there is no intake sluice gate. Also, 
there are no pump discharge pipe sluice or flap gates. The 
only sluice and flap gates provided at Mill Race Pump 
Station are along the gravity discharge pipelines. (A) 
USACE_CENAB_WLNW_2017_a_0123_12: Note that at 
Mill Race Pump Station there is no intake sluice gate. Also, 
there are no pump discharge pipe sluice or flap gates. The 
only sluice and flap gates provided at Mill Race Pump 
Station are along the gravity discharge pipelines. (A) 
 
The Sponsor operates the gates every year which is less 
frequent than what is required by the current O&M (every 
90 days). The Sponsor should propose to USACE to operate 
the gates to reflect current practices and, if approved, update 
the O&M accordingly.
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19. Flap Gates/     
Flap Valves/ 
Pinch Valves1 

M 

A 
Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

USACE_CENAB_WLNW_2017_a_0120_25: Flap gates 
appear operational and in good condition, with minor 
corrosion. Clean, paint & lubricate. (M) 
USACE_CENAB_WLNW_2017_a_0120_26: Approximate 
2-inch displacement on cinder block wall near western 
wingwall and an approximate 15-degreee lean. Monitor wall 
for further displacement and implement stabilization 
improvements if necessary. (M) 
USACE_CENAB_WLNW_2017_a_0120_27: Approximate 
2-inch displacement on cinder block wall near western 
wingwall and an approximate 15-degreee lean. Monitor wall 
for further displacement and implement stabilization 
improvements if necessary. (M) 
USACE_CENAB_WLNW_2017_a_0120_28: Surficial 
concrete spalling/deterioration on eastern wingwall of 
outfall structure. Monitor and provide repairs as necessary. 
(M) 
USACE_CENAB_WLNW_2017_a_0120_29: Surficial 
concrete spalling/deterioration on eastern wingwall of 
outfall structure. Monitor and provide repairs as necessary. 
(M) 
 
USACE_CENAB_WLNW_2017_a_0122_17: Surficial 
concrete deterioration and sediment buildup on outlet 
structure’s discharge apron. Remove sediment buildup, 
monitor concrete and repair as necessary. (M) 
USACE_CENAB_WLNW_2017_a_0122_18: Surficial 
concrete deterioration and sediment buildup on outlet 
structure’s discharge apron. Remove sediment buildup, 
monitor concrete and repair as necessary. (M) 
 
USACE_CENAB_WLNW_2017_a_0123_2: Flap gates 
appear operational and in good condition, with minor 
corrosion. Clean, paint & lubricate. (M)

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance.   

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.  

N/A 

There are no gates on discharge lines from pump station.   

20. Cranes1 

M 

A Cranes operational and have been inspected and load tested in accordance with applicable 
standards within the last year.  Documentation is on hand.   

Arch Street Pump Station has no crane. For the remaining 
pump stations with cranes; all traveling chain hoists were 
operational but documentation of load testing was not 
provided during time of inspection. 
 
USACE_CENAB_WLNW_2017_a_0120_9: Chains 
showing surface rust and need lubrication. (M) 

M Cranes have not been inspected or operationally tested within the past year, or there are visible 
signs of corrosion, oil leakage, etc, requiring maintenance.  

U Cranes are not operational, and this may prevent the pump station from functioning as 
required.  No documentation available on cranes.   
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N/A There are no cranes.   

21. Other Metallic 
Items  
(Equipment, 
Ladders, Platform 
Anchors, etc) 

M 

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.  

USACE_CENAB_WLNW_2017_a_0120_30: Corrosion on 
grating over station inlet and safety chains on railing. Clean 
& paint. (M) 
USACE_CENAB_WLNW_2017_a_0120_31: Corrosion on 
access cover plates, grates, safety railing. Clean & paint. 
(M) 
 
USACE_CENAB_WLNW_2017_a_0121_15: At gatewell 
structure; metal frame is rusted and concrete supporting the 
metal frame/grate cover is deteriorating. These issues could 
be due to WWTP effluent in combination with poor 
ventilation. Discharge from pumps could also be 
contributing to deterioration. Investigate potential causes of 
concrete/metal deterioration/corrosion. Clean/paint or 
replace corroded metal components.  Monitor deteriorated 
concrete areas and repair as necessary. (M) 
USACE_CENAB_WLNW_2017_a_0121_16: At gatewell 
structure; metal frame is rusted and concrete supporting the 
metal frame/grate cover is deteriorating. These issues could 
be due to WWTP effluent in combination with poor 
ventilation. Discharge from pumps could also be 
contributing to deterioration. Investigate potential causes of 
concrete/metal deterioration/corrosion. Clean/paint or 
replace corroded metal components.  Monitor deteriorated 
concrete areas and repair as necessary. (M) 
USACE_CENAB_WLNW_2017_a_0121_17: At gatewell 
structure; metal frame is rusted and concrete supporting the 
metal frame/grate cover is deteriorating. These issues could 
be due to WWTP effluent in combination with poor 
ventilation. Discharge from pumps could also be 
contributing to deterioration. Investigate potential causes of 
concrete/metal deterioration/corrosion. Clean/paint or 
replace corroded metal components.  Monitor deteriorated 
concrete areas and repair as necessary. (M) 
USACE_CENAB_WLNW_2017_a_0121_12: Corrosion on 
access cover plates, grates, safety railing. Clean & paint. 
(M) 
USACE_CENAB_WLNW_2017_a_0121_13: Corrosion on 
access cover plates, grates, safety railing. Clean & paint. 
(M) 
USACE_CENAB_WLNW_2017_a_0121_14: Corrosion on 

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.  

N/A There are no other significant metallic items.   



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

access cover plates, grates, safety railing. Clean & paint. 
(M) 
 
USACE_CENAB_WLNW_2017_a_0122_19: Corrosion on 
access cover plates, grates, safety railing. Clean & paint. 
(M)

 

1 Proper operation of this item must be demonstrated during the inspection.   
2 Check motor control center, circuit breakers, pilot lights, volt meters, ammeters, sump level indicator, gate position indicators, remote operating systems, including SCADA and 
telemetry systems.  Also, check interior and exterior lighting; especially lighting near trash rack screens, ladders, walkways, etc.   
3 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators.



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_24.jpg   Rated Item: 13. Sluice/ Slide Gates 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Eastern intake sluice gate was 
unable to be operated more than approximately 1/3 open and was unable to be closed with 
the portable hammer drill (hand crank was used to close the final approximate 6-inch 
gap). Provide maintenance and repairs necessary to be able to fully open and close the 
eastern intake sluice gate using the portable hammer drill at the operator. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_25.jpg   Rated Item: 19. Flap Gates/Flap 
Valves/ Pinch Valves Caption: Rating: Minimally Acceptable; Remarks: Typical 
conditions at Fox Hollow Run Pump Station. ; Action: No action. ; Station_1: 24+00; 
Flap gates appear operational and in good condition, with minor corrosion. Clean, paint 
and lubricate. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_26.jpg   Rated Item: 19. Flap Gates/Flap 
Valves/ Pinch Valves  Caption: Rating: Minimally Acceptable; Remarks: Typical 
conditions at Fox Hollow Run Pump Station. ; Action: No action. ; Station_1: 24+00; 
Approximate 2-inch displacement on cinder block wall near western wingwall and an 
approximate 15-degree lean. Monitor wall for further displacement and implement 
stabilization improvements if necessary. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_27.jpg   Rated Item: 19. Flap Gates/Flap 
Valves/ Pinch Valves  Caption: Rating: Minimally Acceptable; Remarks: Typical 
conditions at Fox Hollow Run Pump Station. ; Action: No action. ; Station_1: 24+00; 
Approximate 2-inch displacement on cinder block wall near western wingwall and an 
approximate 15-degree lean. Monitor wall for further displacement and implement 
stabilization improvements if necessary 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_28.jpg   Rated Item: 19. Flap Gates/Flap 
Valves/ Pinch Valves  Caption: Rating: Minimally Acceptable; Remarks: Typical 
conditions at Fox Hollow Run Pump Station. ; Action: No action. ; Station_1: 24+00; 
Surficial concrete spalling/deterioration on eastern wingwall of outfall structure. Monitor 
and provide repairs as necessary. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_29.jpg   Rated Item: 19. Flap Gates/Flap 
Valves/ Pinch Valves  Caption: Rating: Minimally Acceptable; Remarks: Typical 
conditions at Fox Hollow Run Pump Station. ; Action: No action. ; Station_1: 24+00; 
Surficial concrete spalling/deterioration on eastern wingwall of outfall structure. Monitor 
and provide repairs as necessary. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_30.jpg   Rated Item: 21. Other Metallic Items 
(Equipment, Ladders, Platform Anchors, etc)  Caption: Rating: Minimally Acceptable; 
Remarks: Typical conditions at Fox Hollow Run Pump Station. ; Action: No action. ; 
Station_1: 24+00; Corrosion on grating over station inlet and safety chains on railing. 
Clean and paint. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_31.jpg   Rated Item: 21. Other Metallic Items 
(Equipment, Ladders, Platform Anchors, etc) Caption: Rating: Minimally Acceptable; 
Remarks: Typical conditions at Fox Hollow Run Pump Station. ; Action: No action. ; 
Station_1: 24+00; Corrosion on access cover plates, grates and safety railing. Clean and 
paint. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_1.jpg   Rated Item: 1. Pump Stations 
Operating, Maintenance, Training, & Inspection Records  Caption: Rating: Acceptable; 
Remarks: Typical conditions at Fox Hollow Run Pump Station. ; Action: No action. ; 
Station_1: 24+00; This photo is for pump station visual location and identification 
reference only. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_2.jpg   Rated Item: 3. Safety Compliance  
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Fire extinguisher inspection 
out of date (typical for all). Fire extinguishers to be inspected every 30 days (NFPA-10). 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_3.jpg   Rated Item: 3. Safety Compliance 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Provide safety railing for fall 
hazards. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_4.jpg   Rated Item: 3. Safety Compliance  
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Provide safety railing for fall 
hazards. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_5.jpg   Rated Item: 3. Safety Compliance  
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Provide safety railing for fall 
hazards. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_6.jpg   Rated Item: 3. Safety Compliance 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Provide safety railing for fall 
hazards. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_7.jpg   Rated Item: 3. Safety Compliance  
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Replace, old, metal clad 
electrical power equipment, potential shock hazard at all Stations. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_8.jpg   Rated Item: 3. Safety Compliance  
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Suggest raising gravel around 
tripping hazard. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_9.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Signs of water leakage at flue 
penetration through roof around the oil furnace exhaust flue. Repair seal. Chains showing 
surface rust and need lubrication. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_10.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Wingwall at intake displaced 
approximately 3-inches at top and 0.5-inches at bottom. Monitor wall movement and 
implement stabilization improvements if necessary. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_11.jpg   Rated Item: 5. Plant Building 
  Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Wingwall at intake displaced 
approximately 3-inches at top and 0.5-inches at bottom. Monitor wall movement and 
implement stabilization improvements if necessary. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_12.jpg   Rated Item: 5. Plant Building 
  Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Wingwall at intake displaced 
approximately 3-inches at top and 0.5-inches at bottom. Monitor wall movement and 
implement stabilization improvements if necessary. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_13.jpg   Rated Item: 6. Fencing and Gates 
  Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Fence incomplete with 
corrosion, missing mid and top rail, and does not appear to be grounded, at inlet structure 
next to highway. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_14.jpg   Rated Item: 6. Fencing and Gates 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Fence around electrical 
transformers showing corrosion as well. Clean, repair and paint. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_15.jpg   Rated Item: 6. Fencing and Gates 
  Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; No fall protection provided 
on ladder to sump/basement.  Provide fall protection on ladder. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_16.jpg   Rated Item: 11. Non-Mechanical 
Trash Racks 
Caption: Rating: Acceptable; Remarks: Typical conditions at Fox Hollow Run Pump 
Station. ; Action: No action. ; Station_1: 24+00; Minor corrosion. Clean and paint. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_17.jpg   Rated Item: 13. Power Source 
Caption: Rating: Acceptable; Remarks: Typical conditions at Fox Hollow Run Pump 
Station. ; Action: No action. ; Station_1: 24+00; The 480V, 3 phase power source 
originates at a utility owned substation adjacent to the pump station. A visual inspection 
indicated the equipment appears to be old but in good condition. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_18.jpg   Rated Item: 13. Power Source 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; The pole mounted ground 
conductor is broken and not connected to ground. It should be repaired by the utility 
company. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_19.jpg   Rated Item: 13. Power Source 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; The pump station building 
does not have a lightning protection system in the form of air terminals, down conductors, 
and ground rods 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_20.jpg   Rated Item: 14. Electrical Systems 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; All the exterior lights were 
inoperable at Fox Hollow Run Pump Station. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_21.jpg   Rated Item: 14. Electrical Systems2 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; All the exterior lights were 
inoperable at Fox Hollow Run Pump Station. 

  

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_22.jpg   Rated Item: 16. Enclosures, Panels, 
Conduit and Ducts 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; All the exterior lights were 
inoperable at Fox Hollow Run Pump Station. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0120   Title: 
USACE_CENAB_WLNW_2017_a_0120_23.jpg   Rated Item: 18. Sluice/ Slide Gates 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Fox Hollow 
Run Pump Station. ; Action: No action. ; Station_1: 24+00; Sluice gates functioned but 
operators have evidence of corrosion and lubrication leaks. Operators sprayed with WD-
40 for assistance during operation. 

  

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_1.jpg   Rated Item: 1. Pump Stations 
Operating, Maintenance, Training, & Inspection Records  Caption: Rating: Acceptable; 
Remarks: Typical conditions at Arch Street Pump Station. ; Action: No action. ; 
Station_1: 9+00; This photo is for pump station visual location and identification 
reference only. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_2.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; Possible roof leaks at ceiling. 
Investigate and repair as needed. 

  

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_3.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; No fall protection provided on 
ladders in discharge chamber and gatewell structure.  Provide fall protection on ladders. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_4.jpg   Rated Item: 6. Fencing and Gates 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; No fall protection provided on 
ladders in discharge chamber and gatewell structure.  Provide fall protection on ladders. 

  

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_5.jpg   Rated Item: 13. Power Source 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; The utility meter exhibits slight 
corrosion. Clean and paint. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_6.jpg   Rated Item: 13. Power Source 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; The pump station building does not 
have a lightning protection system in the form of air terminals, down conductors, and 
ground rods. 

  

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_7.jpg   Rated Item: 14. Electrical Systems 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; The exterior light fixture over the 
door was inoperable at Arch Street Pump Station. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_8.jpg   Rated Item: 16. Enclosures, Panels, 
Conduit and Ducts 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; Surface corrosion on electric meter 
box and conduit. Clean and paint. 

  

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_9.jpg   Rated Item: 18. Sluice/ Slide Gates 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; Minor corrosion on intake sluice 
gate operator. Clean & paint. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_10.jpg   Rated Item: 18. Sluice/ Slide Gates 
Caption: Rating: Acceptable; Remarks: Typical conditions at Arch Street Pump Station. ; 
Action: No action. ; Station_1: 9+00; Note that at Arch Street Pump Station there is one 
new intake sluice gate to the submersible pumps and the old intake sluice gate is kept 
closed. 

  

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_11.jpg   Rated Item: 18. Sluice/ Slide Gates 
Caption: Rating: Acceptable; Remarks: Typical conditions at Arch Street Pump Station. ; 
Action: No action. ; Station_1: 9+00; Note that at Arch Street Pump Station the three 
submersible pumps discharge pipes combine into one pipe that discharges into a gatewell 
structure through a flap-gate located downstream of the gravity discharge sluice gates.  
Each of the three pump discharge pipes appeared to have a manually operated pipe valve 
in the discharge chamber. Inflow to the pump station consists of effluent from the nearby 
WWTP and stormawter runoff. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_12.jpg   Rated Item: 21. Other Metallic Items 
(Equipment, Ladders, Platform Anchors, etc) 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; Corrosion on access cover plates, 
grates, safety railing. Clean & paint. 

  

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_13.jpg   Rated Item: 21. Other Metallic Items 
(Equipment, Ladders, Platform Anchors, etc) 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; Corrosion on access cover plates, 
grates, safety railing. Clean & paint. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_14.jpg   Rated Item: 21. Other Metallic Items 
(Equipment, Ladders, Platform Anchors, etc) 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; Corrosion on access cover plates, 
grates, safety railing. Clean & paint. 

  

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_15.jpg   Rated Item: 21. Other Metallic Items 
(Equipment, Ladders, Platform Anchors, etc) 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; At gatewell structure; metal frame 
is rusted and concrete supporting the metal frame/grate cover is deteriorating. These 
issues could be due to WWTP effluent in combination with poor ventilation. Discharge 
from pumps could also be contributing to deterioration. Investigate potential causes of 
concrete/metal deterioration/corrosion. Clean/paint or replace corroded metal 
components.  Monitor deteriorated concrete areas and repair as necessary. 
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Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_16.jpg   Rated Item: 21. Other Metallic Items 
(Equipment, Ladders, Platform Anchors, etc) 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; At gatewell structure; metal frame 
is rusted and concrete supporting the metal frame/grate cover is deteriorating. These 
issues could be due to WWTP effluent in combination with poor ventilation. Discharge 
from pumps could also be contributing to deterioration. Investigate potential causes of 
concrete/metal deterioration/corrosion. Clean/paint or replace corroded metal 
components.  Monitor deteriorated concrete areas and repair as necessary. 

  

Inspect ID: WLNW_2017_a_0121   Title: 
USACE_CENAB_WLNW_2017_a_0121_17.jpg   Rated Item: 21. Other Metallic Items 
(Equipment, Ladders, Platform Anchors, etc) 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Arch Street 
Pump Station. ; Action: No action. ; Station_1: 9+00; At gatewell structure; metal frame 
is rusted and concrete supporting the metal frame/grate cover is deteriorating. These 
issues could be due to WWTP effluent in combination with poor ventilation. Discharge 
from pumps could also be contributing to deterioration. Investigate potential causes of 
concrete/metal deterioration/corrosion. Clean/paint or replace corroded metal 
components.  Monitor deteriorated concrete areas and repair as necessary. 
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Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_1.jpg   Rated Item: 1. Pump Stations 
Operating, Maintenance, Training, & Inspection Records  Caption: Rating: Acceptable; 
Remarks: Typical conditions at Spring Run Pump Station. ; Action: No action. ; 
Station_1: 54+00; This photo is for pump station visual location and identification 
reference only. 

  

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_2.jpg   Rated Item: 3. Safety Compliance 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Provide safety railing for fall 
hazards. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_3.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Signs of water leakage at flue 
penetration through roof around the oil furnace exhaust flue. Repair seal. 

  

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_4.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Approximate 1-inch displacement 
on one of the inlet walls.  Monitor wall for further displacement and provide stabilization 
improvements if necessary. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_5.jpg   Rated Item: 11. Non-Mechanical 
Trash Racks 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Minor corrosion. Clean and paint. 

  

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_6.jpg   Rated Item: 13. Power Source 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; It appears the switch operating 
handle exceed the maximum height specified in NEC Article 404.8(A). 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_7.jpg   Rated Item: 13. Power Source 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; The switchgear is very old. It is 
likely it is over 60 years old. If the switchgear has not been refurbished or has not had 
extensive preventive maintenance completed it is past its end-of-life and should be 
replaced. 

  

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_8.jpg   Rated Item: 13. Power Source 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Both the switch and panelboard 
appear to be original equipment and are very old. It is likely over 60 years old. If the 
equipment has not been refurbished or has not had preventive maintenance completed it is 
past its end-of-life and should be replaced. 

 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
 

Pump Stations 
Page 45 of 56  

 

Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_9.jpg   Rated Item: 13. Power Source 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Both the switch and panelboard 
appear to be original equipment and are very old. It is likely over 60 years old. If the 
equipment has not been refurbished or has not had preventive maintenance completed it is 
past its end-of-life and should be replaced. 

  

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_10.jpg   Rated Item: 13. Power Source 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; The pump station building does 
not have a lightning protection system in the form of air terminals, down conductors, and 
ground rods. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_11.jpg   Rated Item: 17. Intake and Discharge 
Pipelines 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Concrete deterioration at southern 
gravity pipe at inlet from 4 to 6 o’clock. Repair area of damaged concrete. 

  

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_12.jpg   Rated Item: 17. Intake and Discharge 
Pipelines 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Concrete deterioration at southern 
gravity pipe at inlet from 4 to 6 o’clock. Repair area of damaged concrete. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_13.jpg   Rated Item: 17. Intake and Discharge 
Pipelines 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Sediment buildup near gravity 
pipe inlets. Clean out sediment buildup. 

  

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_14.jpg   Rated Item: 17. Intake and Discharge 
Pipelines 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Sediment buildup and minor 
vegetation located in the area between the trash racks and sump intake sluice gates.  The 
sediment appears to be within 2 inches vertically from entering the sump through the 
intake sluice gates. Clean out sediment buildup and vegetation. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_15.jpg   Rated Item: 17. Intake and Discharge 
Pipelines 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Sediment buildup and minor 
vegetation located in the area between the trash racks and sump intake sluice gates.  The 
sediment appears to be within 2 inches vertically from entering the sump through the 
intake sluice gates. Clean out sediment buildup and vegetation. 

  

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_16.jpg   Rated Item: 18. Sluice/ Slide Gates 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Sluice gates functioned but 
operators have evidence of corrosion and lubrication leaks. Operators sprayed with WD-
40 for assistance during operation. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_17.jpg   Rated Item: 19. Flap Gates/Flap 
Valves/ Pinch Valves1 

Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Surficial concrete deterioration 
and sediment buildup on outlet structure’s discharge apron. Remove sediment buildup, 
monitor concrete and repair as necessary. 

  

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_18.jpg   Rated Item: 19. Flap Gates/Flap 
Valves/ Pinch Valves1 

 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Surficial concrete deterioration 
and sediment buildup on outlet structure’s discharge apron. Remove sediment buildup, 
monitor concrete and repair as necessary. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0122   Title: 
USACE_CENAB_WLNW_2017_a_0122_19.jpg   Rated Item: 21. Other Metallic Items 
(Equipment, Ladders, Platform Anchors, etc) 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Spring Run 
Pump Station. ; Action: No action. ; Station_1: 54+00; Corrosion on access cover plates, 
grates, safety railing. Clean & paint. 

  

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_1.jpg   Rated Item: 1. Pump Stations 
Operating, Maintenance, Training, & Inspection Records  Caption: Rating: Acceptable; 
Remarks: Typical conditions at Mill Race Pump Station. ; Action: No action. ; Station_1: 
122+00; This photo is for pump station visual location and identification reference only. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_2.jpg   Rated Item: 3. Safety Compliance 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Mill Race Pump 
Station. ; Action: No action. ; Station_1: 122+00; Provide safety railing for fall hazards. 
Flap gates appear operational and in good condition, with minor corrosion. Clean, paint & 
lubricate. 

  

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_3.jpg   Rated Item: 3. Safety Compliance 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Mill Race Pump 
Station. ; Action: No action. ; Station_1: 122+00; Provide safety railing for fall hazards. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_4.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Mill Race Pump 
Station. ; Action: No action. ; Station_1: 122+00; Cracking around interior frame of pump 
station building door. Monitor and provide repairs if necessary. 

  

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_5.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Mill Race Pump 
Station. ; Action: No action. ; Station_1: 122+00; Minor cracks on interior walls and paint 
is chipping off.  Monitor cracks, scrape & repaint where paint is chipping off. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_6.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Mill Race Pump 
Station. ; Action: No action. ; Station_1: 122+00; Surficial concrete deterioration on 
exterior wall below pipe discharge point. Monitor and provide repair as necessary. 

  

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_7.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Mill Race Pump 
Station. ; Action: No action. ; Station_1: 122+00; Wingwall displaced approximately 0.5-
inches at top and less than 0.1-inches at bottom. Monitor wall movement and implement 
stabilization improvements if necessary. 
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Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_8.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Mill Race Pump 
Station. ; Action: No action. ; Station_1: 122+00; Wingwall displaced approximately 0.5-
inches at top and less than 0.1-inches at bottom. Monitor wall movement and implement 
stabilization improvements if necessary. 

  

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_9.jpg   Rated Item: 5. Plant Building 
Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Mill Race Pump 
Station. ; Action: No action. ; Station_1: 122+00; Minor rust on ends of ceiling steel 
girder at tie-ins with pump station building walls.  Monitor and clean/paint as necessary. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_10.jpg   Rated Item: 13. Power Source 
 Caption: Rating: Minimally Acceptable; Remarks: Typical conditions at Mill Race 
Pump Station. ; Action: No action. ; Station_1: 122+00; The pump station building does 
not have a lightning protection system in the form of air terminals, down conductors, and 
ground rods. 

  

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_11.jpg   Rated Item: 18. Sluice/ Slide Gates 
Caption: Rating: Acceptable; Remarks: Typical conditions at Mill Race Pump Station. ; 
Action: No action. ; Station_1: 122+00; Note that at Mill Race Pump Station there is no 
intake sluice gate. Also, there are no pump discharge pipe sluice or flap gates. The only 
sluice and flap gates provided at Mill Race Pump Station are along the gravity discharge 
pipelines. 
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Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0123   Title: 
USACE_CENAB_WLNW_2017_a_0123_12.jpg   Rated Item: 18. Sluice/ Slide Gates 
Caption: Rating: Acceptable; Remarks: Typical conditions at Mill Race Pump Station. ; 
Action: No action. ; Station_1: 122+00; Note that at Mill Race Pump Station there is no 
intake sluice gate. Also, there are no pump discharge pipe sluice or flap gates. The only 
sluice and flap gates provided at Mill Race Pump Station are along the gravity discharge 
pipelines. 
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Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Vegetation and 
Obstructions 

A A No obstructions, vegetation, debris, or sediment accumulation within the channel.  Concrete 
channel joints and weep holes are free of grass and weeds.   

No vegetation or obstruction deficiencies were encountered 
during inspection. 

M Obstructions (including log jams), vegetation, debris, or sediment are minor and have not 
impaired channel flow capacity, but should be removed.  Sediment shoals have not developed 
to the extent that they can support vegetation other than non-aquatic grasses.  A limited 
volume of grass and weeds may be present in concrete channel joints and weep holes.   

U Obstructions (including log jams), vegetation, debris or sediment have impaired the channel 
flow capacity.  Sediment shoals are well established and support woody and/or brushy 
vegetation.  Sediment and debris removal required to re-establish flow capacity.   

2. Shoaling1 
(sediment 
deposition) 

M A No shoaling or minor, non-vegetated shoaling is present.   WLNW_2017_a_0001: Station_1 177+00: Previously 
observed approximately two feet deep sediment 
accumulation at entrance of right (south) Bottle Run box 
culvert. Left (north) culvert is mostly clear. Does not appear 
to have worsened.: Remove sediment.  (M) 
WLNW_2017_a_0009: Station_1 173+00: Station_2 
163+00: Previously observed vegetated shoaling along 
Bottle Run.: Remove shoal or confirm channel capacity has 
not been significantly reduced. (M) 
WLNW_2017_a_0030: Station_1 15+00: Station_2 62+00: 
Vegetated shoaling within USACE designed portion of 
Lycoming Creek.: Remove shoal or confirm channel 
capacity has not been significantly reduced. (M) 

M More widespread vegetated and non-vegetated shoaling is present.  Non-aquatic grasses are 
present on shoal.  No trees or brush is present on shoal, and channel flow is not significantly 
reduced.  Sediment and debris removal recommended.   

U Shoaling is well established, stabilized by saplings, brush, or other vegetation.  Shoals are 
diverting flow to channel walls.  Channel flow capacity is reduced and maintenance is 
required. 

3. Encroachments A A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the channel. 

No encroachment deficiencies were encountered during 
inspection. 

M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.   

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the channel.   

4. Erosion A A No head cutting or horizontal deviation observed. No erosion deficiencies were encountered during inspection. 

M Head cutting and horizontal deviation evident, but is less than 1 foot from the designed grade 
or cross section.   

U Head cutting and horizontal deviation of more than 1 foot from the designed grade or cross 
section.  Corrective actions required to stop or slow erosion.   

5. Concrete Surfaces A A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

No concrete surface deficiencies were encountered during 
inspection. 
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Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

N/A There are no concrete items in the channel.   

6. Tilting, Sliding or 
Settlement of 
Concrete 
Structures2 

M A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

WLNW_2017_a_0008: Station_1 174+00: Previously 
observed joint separation at both outlet walls of Bottle Run 
culvert discharge area. Does not appear to have worsened.: 
Reseal monolith joints with joint filler material. The USACE 
can provide a recommendation of a joint filler used on other 
USACE projects. (M) 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

N/A There are no concrete items in the channel.   

7. Foundation of 
Concrete 
Structures3 

A A No active erosion, scouring, or bank caving that might endanger the structure's stability.   No foundation deficiencies were encountered during 
inspection. M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 

be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
For the purposes of inspection, the erosion or scour is not closer to the riverside face of the 
wall than twice the floodwall's underground base width if the wall is of L-wall or T-wall 
construction; or if the wall is of sheetpile or I-wall construction, the erosion is not closer than 
twice the wall's visible height.  Additionally, rate of erosion is such that the wall is expected to 
remain stabile until the next inspection.   

U Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is 
unacceptable if any turf, soil or pavement material got washed away from the landside of the 
I-wall as the result of a previous overtopping event.   

N/A There are no concrete items in the channel.   
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

8. Slab and Monolith 
Joints 

A A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   

No slab and monolith joint deficiencies were encountered 
during inspection. 

M The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no concrete items in the channel.   

9. Flap Gates/     
Flap Valves/ 
Pinch Valves4 

NA A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

Not applicable. 

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance.   

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

N/A There are no flap gates.   

10. Riprap 
Revetments & 
Banks 

A A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

No riprap revetment deficiencies were encountered during 
inspection. 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

11. Revetments other 
than Riprap 

NA A Existing revetment protection is properly maintained, undamaged, and clearly visible. Not applicable. 

M Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.   

U Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees. 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

N/A There are no such revetments protecting this feature of the segment / system. 
 

1 If weather and flow conditions allow, inspectors should walk in the channel and probe shoal areas in order to estimate extent of blockage of the cross-sectional area where 
shoaling is present.  
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
3 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
4 Proper operation of this item must be demonstrated during the inspection.  
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0001   Title: 
USACE_CENAB_WLNW_2017_a_0001_1.jpg   Rated Item: 2. Shoaling (sediment 
deposition)  Caption: Rating: Minimally Acceptable; Remarks: Previously observed 
approximately two feet deep sediment accumulation at entrance of right (south) Bottle 
Run box culvert. Left (north) culvert is mostly clear. Does not appear to have worsened.; 
Action: Remove sediment. ; Station_1: 177+00 

  

 

Inspect ID: WLNW_2017_a_0009   Title: 
USACE_CENAB_WLNW_2017_a_0009_1.jpg   Rated Item: 2. Shoaling (sediment 
deposition)  Caption: Rating: Minimally Acceptable; Remarks: Previously observed 
vegetated shoaling along Bottle Run. ; Action: Remove shoal or confirm channel capacity 
has not been significantly reduced.; Station_1: 173+00; Station_2: 163+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

 

 

Inspect ID: WLNW_2017_a_0030   Title: 
USACE_CENAB_WLNW_2017_a_0030_1.jpg   Rated Item: 2. Shoaling (sediment 
deposition)  Caption: Rating: Minimally Acceptable; Remarks: Vegetated shoaling 
within USACE designed portion of Lycoming Creek. ; Action: Remove shoal or confirm 
channel capacity has not been significantly reduced.; Station_1: 15+00; Station_2: 62+00 

  

 

Inspect ID: WLNW_2017_a_0030   Title: 
USACE_CENAB_WLNW_2017_a_0030_2.jpg   Rated Item: 2. Shoaling (sediment 
deposition)  Caption: Rating: Minimally Acceptable; Remarks: Vegetated shoaling 
within USACE designed portion of Lycoming Creek. ; Action: Remove shoal or confirm 
channel capacity has not been significantly reduced.; Station_1: 15+00; Station_2: 62+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

 

Inspect ID: WLNW_2017_a_0008   Title: 
USACE_CENAB_WLNW_2017_a_0008_1.jpg   Rated Item: 6. Tilting, Sliding or 
Settlement of Concrete Structures  Caption: Rating: Minimally Acceptable; Remarks: 
Previously observed joint separation at both outlet walls of Bottle Run culvert discharge 
area. Does not appear to have worsened. ; Action: Reseal monolith joints with joint filler 
material. The USACE can provide a recommendation of a joint filler used on other 
USACE projects.; Station_1: 174+00 

  

 

Inspect ID: WLNW_2017_a_0008   Title: 
USACE_CENAB_WLNW_2017_a_0008_2.jpg   Rated Item: 6. Tilting, Sliding or 
Settlement of Concrete Structures  Caption: Rating: Minimally Acceptable; Remarks: 
Previously observed joint separation at both outlet walls of Bottle Run culvert discharge 
area. Does not appear to have worsened. ; Action: Reseal monolith joints with joint filler 
material. The USACE can provide a recommendation of a joint filler used on other 
USACE projects.; Station_1: 174+00 
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SPS Section No. System  As‐built ID Station No. Sponsor USACE USACE Defeciency Highlights USACE Recommended Action
1 WLNW 3 95+66 A M 36" CMP, loss of  coating Monitor for additional coating loss.
2 WLNW 4 67+13 A M 36" CMP, loss of  coating; minor rust, invert intact Monitor for additional coating loss.
3 WLNW 5 24+84 A M 60" CMP, loss of  coating Monitor for additional coating loss.
4 WLNW 5 24+67 A M 60" CMP, loss of  coating Monitor for additional coating loss.
5 WLNW 5 24+75 A M 60" CMP, loss of  coating Monitor for additional coating loss.
6 WLNW 6 3+57 A M 36" CMP, loss of  coating Monitor for additional coating loss.
7 WLNW 13 53+39 M M 66" CMP, loss of  coating, deformed joint near flapgate Monitor for additional coating loss.
8 WLNW 13 53+49 M M 66" CMP, loss of  coating,  Monitor for additional coating loss.

16 WLNW 21 122+38 M U 48" CMP, video not available Provide video or reinspect.
17 WLNW 21 122+45 M M 48" CMP, loss of  coating, standing water Monitor for additional coating loss.
19 WLNW 22 146+67 M M 48" CMP with concrete invert, loss of  coating Monitor for additional coating loss.

22 WLNW 1 118+23 U U
24" CMP, loss of  coating, large hole at upstream pipe invert, 
flowing water prevented inspection of the invert for about 

half the length 

Repair or replace; Consider slip lining/ 
replacing entire  section

26 WLNW 18 106+29 M U 12" CMP, loss of  coating, open joint near upstream manhole Repair joint; monitor for addition coating loss

27 WLNW 19 111+63 M M
18" CMP, invert appears to have encrustation at start of 

video,  loss of  coating
Monitor for additional coating loss.

28 WLNW 19 M M 18" CMP, loss of  coating Monitor for additional coating loss.

29 WLNW 20 115+10 M U
18" CMP/RCP, loss of  coating, standing water and 

sedimentation at invert, joint separation with bedding
Repair joint offset, flush out the pipe and re‐

Video Received September 2015
Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015

Recommended Rating
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHWEST WILLIAMSPORT, PA

29 WLNW 20 115+10 M U sedimentation at invert, joint separation with bedding 
migrating through it just upstream from the sluice gate

inspect to ensure the invert is intact.

30 WLNW 15 86+51 M M
36" CTP/CMP, cracking of clay tile, loss of  coating, 

deformation at joint of CMP.
Monitor for addition cracking and coating loss.

31 WLNW 14 79+00 M U

12" CMP, loss of  coating, standing water, sedimentation 
prevents inspection of large portion of the invert. Full section 
loss of side of pipe at the 10 o'clock position near 10‐13' from 

start of inspection.

Repair pipe, specifically the areas of full 
section loss. Flush out the pipe, re‐inspect to 
ensure the invert is intact, and re‐evaluate 

condition/action.
32 WLNW 16 96+37 A A 72" RCP, no observed deficiencies  No action
33 WLNW 16 A A 72" RCP, no observed deficiencies No action
34 WLNW 17 97+35 M M 15" CMP,  loss of  coating Monitor for additional coating loss.

59 WLNW 8 A M
8" CMP, loss of  coating, standing water prevented inspection 

of invert

De‐water the pipe and re‐inspect to ensure 
pipe invert and lower half of the pipe is in 

adequate condition.

60 WLNW 10 2+81 A M

24" CMP, loss of  coating, large joint separations which 
appear to have been sealed, and multiple vertical alignment 
shifts. Of greatest concern is the buckling from 5 ‐ 7 o clock 

position near 12' from start.

Investigate buckling of the pipe near 12' from 
start, re‐inspect and evaluate.

61 WLNW 11 8+58 U U
36" CMP, video not available; Bottom gone 0500 to 0700. 
Large debris. Continued jetting further deteriorated pipe 

Slipline pipe or install CIP liner

\\155.78.63.200\cenab\#NAB_SHARE\_Levee Safety Program\Levee_Inspection\Video Culvert Inspections\WILLIAMSPORT\20160408_1 USACE_Review_Ratings.xlsx 1 / 2



SPS Section No. System  As‐built ID Station No. Sponsor USACE USACE Defeciency Highlights USACE Recommended Action

Video Received September 2015
Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015

Recommended Rating
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHWEST WILLIAMSPORT, PA

62 WLNW 11 8+58 U U
36" CMP, video not available; Bottom gone 0500 to 0700. 
Large debris. Continued jetting further deteriorated pipe 

Slipline pipe or install CIP liner

63 WLNW 9 2+29 M M 18" CMP. Loss of  coating, surface corrosion Monitor for addition coating loss

64 WLNW 9 2+29 U U
18" CMP, loss of  coating, sedimentation, sag in pipe with 

standing water near downstream manhole, pipe 
deformatiom/buckling, video stops at about 52 ft

Slipline pipe or replace pipe

1. Prior to construction or repair/abandonment, plans and methods for abandonment/repair of pipes shall be coordinated with USACE to ensure that it is done in an adequate manner. USACE is available to discuss 
and review your plans and methods for repair/abandonment but cannot be responsible for the design of the method and plan.
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Appendix C – Independent Technical Review Form 2017  



 
 

 

CERTIFICATION OF BASIC AND INDEPENDENT TECHNICAL REVIEW 

We, the undersigned, certify that all aspects of this submittal have undergone both basic and independent 
technical reviews to ensure that they fully meet the prescribed requirements and expectations of all U.S. Army 
Corps of Engineers (USACE), Baltimore District sponsors and customers and comply with laws, regulations, and 
sound technical practices of the disciplines involved.  

Significant concerns raised during independent technical review and the explanation of the resolution are as 
follows: 

ITR Review Comments 
Matthew A. Taylor, PE (GZA) 

Resolution of ITR Review Comments 
Anders B. Bjarngard, PE (GZA) 

1) The discussion and presentation of the FEMA 
Accreditation Studies should be reviewed and 
revised.  FEMA Accreditation is not a requirement 
for the USACE. However, several of the analysis that 
were performed in support of the effort are related 
and applicable. For instance, the slope stability and 
seepage analyses results indicating the relief wells 
are needed. However, this alone is not a deficiency. 
The slope stability and seepage deficiencies will be 
for the levee sections that rely on the relief wells 
but were identified as non-functional. Also, 
freeboard compliance with FEMA guidance (i.e. 100-
year flood) is not a USACE requirement. The H&H 
studies done in support of the FEMA Accreditation 
work is appropriate, but the results need to be 
compared to the System’s Design Flood. 

 
Text was added/modified throughout the report 
accordingly.  The recommendations were modified to 
include only the ones applicable for USACE requirements. 

 

2) Consider adding the re-establishment of the 
drainage swale to carry relief well discharge away 
from the levee to this recommendation. 

The following text was relocated in Section 6.1.1 Levee 
Embankments to add clarity: “In addition, the Sponsor 
should re-establish the drainage swale along the relief wells 
noted on design plans from Station 10+00 to 23+00.” 

3) It is unclear in the report who is responsible for 
addressing the I-walls bending stress issue. 
Additional coordination with the USACE should be 
performed so the responsibility of the work can be 
clearly stated in the report. The PIP includes a 
discussion about the I-wall retrofit along Lycoming 
Creek and implementation of a floodwall retrofit. 
Additional information pertaining to this item 
should be added to the PI Report to clear define 
who is responsible for addressing this issue. 

The USACE asked to recommend the Sponsor to continue to 
pursue the I-wall issues with the USACE assistance. The 
following text was added to Section 6.1.2 Floodwalls to 
provide discussion about the I-wall bending stress issues: 
“The Sponsor should work with USACE to devise a plan and 
schedule to address the I-wall stability (i.e., sheetpile) 
deficiencies.” 
 
The I-wall retrofit discussion from the PIP was one of 
AMEC’s recommendations to the City specific to FEMA 
accreditation. Therefore, this discussion is not included in 
this PI report.  

4) The Overall System Rating indicates that all 
deficiencies that contribute to rated items being 
Minimally Acceptable need to be addressed within 2 
years. The list of Pump Station deficiencies are 
extensive and some items are noted as not affecting 
the System Rating. Consideration should be given to 
listing the deficiencies that will affect the item 

This text is a direct quote from the USACE checklist 
guidelines for the overall Unacceptable system rating.  
Quotations were added to Section 1.2 System Rating 
Summary and Section 6.2 System Overall Rating to add 
clarity that this is quoted from USACE.  



 
 

 

ITR Review Comments 
Matthew A. Taylor, PE (GZA) 

Resolution of ITR Review Comments 
Anders B. Bjarngard, PE (GZA) 

rating and therefore need to be completed within 2 
years. 

5) The System modifications associated with the 
highway construction should be confirmed with 
USACE as an approved modification. We should not 
assume that the modifications were approved by 
the USACE. 

Text was clarified in Section 3.2.7 History of Remedial 
Measures and Major Modifications to reflect what we know 
about the modification: “Per the 1988 O&M Manual, 
construction of the Susquehanna Beltway modified portions 
of the levee landside slope and toe which necessitated 
removal of twenty-five seepage relief wells and the addition 
of three. The highway modification is mentioned in the 1988 
USACE Operations and Maintenance (O&M) Manual; 
however, no approval documentation was provided and no 
plans pertaining to the highway modifications were 
available. The Sponsor no longer maintains these areas due 
to the highway embankment enveloping all or portions of 
the landside slope.” 
 

6) The lack of data relative to the highway 
modification should be pointed out as a data gap. 
Specifically, the impact of the removal of the relief 
wells on the System’s performance in the modified 
area, should be evaluated. 

Text was added to Section 5.3.1 Data Gaps to reflect the 
highway modification and relief well abandonment:  
“• Modification/approval information pertaining to 
the multiple highway construction projects including 
embankment modifications.   
• Abandonment/approval documentation for the 36 
relief wells abandoned for “construction and other reasons” 
per 1988 O&M.” 

7) Highlight that the culvert Unacceptable rating is a 
combination of incomplete inspections and that 
damage (i.e. holes in the pipe, loss of section, sags, 
separated joints, etc.) were noted and therefore 
require repairs. The point to be made is that the 
Unacceptable rating is not just because all of the 
pipes weren’t fully inspected, rather that there is 
some damage to several of the conduits that could 
impact the System performance. 

Text was added/modified in Section 5.1.1 Levee 
Embankment and Section 5.1.3 Interior Drainage System to 
highlight the culvert/discharge pipe deficiencies including 
damage to the pipes as well as the lack of complete 
inspections: 
“Several pipes were damaged including loss of coating, 
holes, joint separation, sedimentation, debris accumulation 
and pipe deformation/buckling.” 

As noted above, all concerns resulting from independent technical review of the project have been considered. 

 

Reviewed by:    ___________________________________________  ____________(Date) 

Matthew A. Taylor, PE - Discipline Independent Technical Reviewer 

Approved by:    ___________________________________________  ____________(Date) 

Anders B. Bjarngard, PE - Inspection Team Leader 

Approved by:    ___________________________________________  ____________(Date) 

  Bryant B. Furtado, PE - Quality Assurance Manager 
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 “Williamsport Levee Flood Monitoring Incident Action Plan”, City of Williamsport, September 2016. 
(Attachment F in Updated PIP 2017) 

“Operation and Maintenance Manual, Williamsport Local Flood Protection Project, Williamsport, 
Pennsylvania, West Brach, Susquehanna River Basin”, U.S. Army Corps of Engineers Baltimore 
District (CENAB), December 1988 

Susquehanna River Flood Control Project, Williamsport, PA (Design Drawings), USACE, 1940-1955. 

“Report of Sediment Evacuation and Hydraulic Testing, Relief Wells at Williamsport Levee, Lycoming 
County, Pennsylvania.” Geo-Technology Associates, Inc. Prepared for City of Williamsport, August 
2015. 

“Flood Damage Reduction Segment/System Inspection Report, Williamsport – Northwest Williamsport 
(WLNW)”, U.S. Army Corps of Engineers Baltimore District, February 2016 (Inspection date: 
August 2015) 

“Summary Report for Video Inspection of Levee Conduit System Situate in City of Williamsport, Lycoming 
County, Pennsylvania” Cornerstone Engineering Group prepared for State Pipe Services, Inc. 
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Administration (OSHA), Standards-29CFR 

“Williamsport – South Williamsport And Bull Run Levee/Floodwall System Levee/Floodwall NFIP 
Certification Phase 1 Report and Phase 2 Scoping Study” AMEC, June 2012.  

“Phase 2A – Levee/Floodwall Freeboard/Uncertainty Analysis Lycoming County Flood Protection System” 
AMEC, July 2013. 
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Northwest Williamsport Systems” AMEC, September 2014.  

“Summary of Results Phase 2B – Levee/Floodwall Certification Evaluation Lycoming County Flood 
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Appendix E – Pre-Inspection Packet for Periodic Inspection No. 2 
  



An Equal Opportunity Employer M/F/V/H 

October 6, 2017 
GZA File No. 01.172990.00 

US Army Corps of Engineers 
Baltimore District 
PO Box 1715 
Baltimore, MD 21203-1715 

Attention: Ms. Carol Ohl 

Re: Updated Pre-Inspection Packet 
Williamsport Flood Control Project 
Williamsport, Pennsylvania 
Contract No. W912WJ-16-D-0003, Task Order No. DA01 
FY 2016 Levee Periodic Inspection 

Dear Ms. Ohl: 

GZA GeoEnvironmental, Inc. (GZA) is pleased to present the US Army Corps of 
Engineers Baltimore District (CENAB) with this update to the previously prepared 
Pre-Inspection Package (PIP) for the Williamsport Local Flood Control Project 
(Project) prepared by KCI Technologies, Inc. in March 2011.  This Updated PIP was 
prepared in accordance with the criteria set forth in Contract No. W912WJ-16-D-
0003, Task Order No. DA01, dated September 30, 2016.  A copy of our Independent 
Technical Review Certification is included as Attachment A. 

The Project is divided into three independent flood damage reduction Systems:  
Northeast Williamsport Flood Damage Reduction System (WLNE); Northwest 
Williamsport Flood Damage Reduction System (WLNW); and South Williamsport 
Flood Damage Reduction System (WLSO).  The City of Williamsport (City) is the 
Sponsor for the WLNE and WLNW Systems.  The Borough of South Williamsport 
(Borough) is the Sponsor for the WLSO System.  

OBJECTIVE 

In March 2011, KCI Technologies, Inc. (KCI), under contract to the USACE, prepared a 
Pre-Inspection Packet for the referenced Project, entitled “Revised Final 
Pre-Inspection Packet for Periodic Inspection No. 01 - Williamsport, Pennsylvania 
Flood Damage Reduction System Williamsport Local Flood Protection Project”, dated 
March 2011.  Please refer to Attachment H for a copy of the previously prepared PIP. 

As part of the FY16 Levee Inspection, GZA was tasked with the review of the previous 
PIP and to add new Project data based on information obtained from the USACE, the 
Sponsors, or developed by GZA during our Design Criteria Review task. The results of 
which are presented in this Updated PIP document. 

2011 PIP ASSESSMENT 

GZA has reviewed the 2011 PIP and concluded that the information previously 
assembled generally remains accurate and relevant.  



October 6, 2017 
01.172990.00 

Williamsport PIP 
Page | 2 

Proactive by Design Additional information provided by the USACE has been reviewed, compiled, and incorporated into to this 
Updated PIP document.  Refer to the descriptions of the amended sections of the original PIP below for a 
discussion of the new information and how it should be incorporated into the Updated PIP for the Project.  

As part of our data gathering activities, GZA contacted Mr. Thomas Cillo, General Manager Department of Streets, 
Parks & Flood Control for the City of Williamsport, (City) to request new data, pre-inspection information, and 
inspection scheduling for the WLNE and WLNW Systems.  GZA also contacted Mr. Michael Miller, Borough 
Administrator for the Borough of South Williamsport, (Borough) for similar reasons for the WLSO System.  

Based on the information gathered, GZA has updated reference list Table 1, which was originally prepared 
during the 2011 PIP preparation.  The updated Table 1 is attached to this report.

UPDATED PIP CLAUSES 

Section 5: Technical Summary of Foundation Conditions 

The 1988 Operations and Maintenance (O&M) Manual for the Project states that: 

“All relief wells should be inspected as soon as possible after each high water, and at least once a year. 
Any accumulation of mud or sand in the well should be removed by pumping, water jetting, or use of a well driller’s 
bailing tool to restore the well to its full depth.”   

The O&M Manual also states: 

“In addition to the solids removal, the wells should be pumped at regular intervals of not more than one year to 
determine whether they are flowing properly and to develop the well.”   

Even though the O&M Manual for the Project states the requirement for annual pump testing, guidelines from 
the May 1992 USACE document “EM 1110-2-1914 – Design, Construction, and Maintenance of Relief Wells”, 
states:  

“Pumping tests should be performed at five-year intervals on wells that flow infrequently.  The tests should be 
performed to determine the specific capacities and the efficiencies of wells.  The amount of sediment in the wells 
should be measured before and after performance of the pumping test.”  

According to the referenced USACE document, the sediment thickness within the wells should be 10 percent or 
less of the well screen length. 

Sections 5.2.4 and 5.3.4: Underseepage/Relief Wells WLNE & WLNW Systems 

A total of 102 relief wells exist within the WLNE and WLNW Systems.  The City of Williamsport engaged 
Geo-Technology Associates, Inc. (GTA) to conduct the required 5-year pump test for the relief wells and to remove 
sediments as required from the relief wells for the WLNE and WLNW Systems in August 2015.  No sounding records 
were obtained from the City of Williamsport for the years of 2016 or 2017.  GZA reviewed the August 2015 report 
entitled, “Report of Sediment Evacuation and Hydraulic Testing - Relief Wells at Williamsport Levee, Lycoming 
County, Pennsylvania” prepared by GTA for the City of Williamsport.  The report is included in Attachment B1. 

Prior to GTA’s 2015 work, USACE reviewed the City’s 2014 well sounding results and identified 23 wells for 
sediment removal.  According to the referenced 2015 GTA report, sediment removal was successfully completed 
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for 18 of the 23 identified wells.  Five wells (RW-72, RW-74, RW-121, RW-123 and RW-133) were not fully 
evacuated due to insufficient water columns or obstructions.  No recommendations were made to complete the 
sediment removal in the remaining five wells.  

In addition to sediment evacuation, the 2015 relief well work included hydraulic testing of 98 out of the 102 relief 
wells.  According to the GTA report, four relief wells (RW-71, RW-72, RW-73 and RW-99R) were not tested due to 
dry/near-dry well conditions or inaccessibility.  In wells where available drawdown was insufficient for step 
testing, but sufficient for displacement via slug insertion, slug-out testing was performed i.e., in two of the 98 
hydraulic test wells (RW-70 and RW-74).  Sand content in the discharge water from pumped wells was estimated 
through the use of Imhoff cones.  Twenty-four-hour specific capacity estimates for each of the pumped wells were 
calculated.  The results of the hydraulic and the sand content testing were that: 

“Generally step-drawdown testing resulted in relatively little drawdown, with observed drawdown for 15 gpm 
steps for a substantial majority of the wells being well below 1 foot.  Estimated average 24-hour specific capacities 
(SC) generally were in the tens or hundreds of gpm/ft.    

Generally sand content was not detected in Imhoff cone samples for Wells in Units 1 through 5C-Northeast.”  

USACE reviewed the results of the August 2015 relief well report and provided specific comments and 
recommendations to the City, which were included in the 2015 RI checklists for the WLNE and WLNW Systems. 

WLNE System: 

“USACE reviewed the pump test records and has determined that there are 14 relief wells that need to be replaced 
(RW-72, RW-74, RW-77, RW-100, RW-115, RW-116, RW-117, RW-118, RW-119, RW-120, RW-121, RW-122, 
RW-123, and RW-133).  Nine relief wells need to be rehabilitated (RW-62, RW-69, RW-75, RW-76, RW-79, RW-95, 
RW-136, RW-137, and RW-138).  Relief wells are imperative to assure adequate relief of underseepage pressures 
during a flood.  For this reason, the Sponsor is urged to address these deficiencies as soon as possible.  To aid in 
the remediation of the wells, USACE has provided a draft SOW.  Due to the impact that the relief wells have on the 
performance of the levee during a flood, and the condition of the wells highlighted above, this item is considered 
to be "Unacceptable.” 

WLNW System: 

“USACE reviewed the pump testing records and has determined that there are two relief wells that need to be 
replaced (RW-8 and RW-39), and twelve relief wells that need to be rehabilitated (RW-7, RW-9, RW-10, RW-16, 
RW-20, RW-21, RW-23, RW-24, RW-40, RW-41, RW-42, and RW-43).  Relief wells are imperative to assure 
adequate relief of underseepage pressures during a flood.  For this reason, the Sponsor is urged to address these 
deficiencies as soon as possible.  To aid in the remediation of the wells, USACE has provided a draft SOW.  Due to 
the impact that the relief wells have on the performance of the levee during a flood, and the condition of the wells 
highlighted above, this item is considered to be "Unacceptable.” 

It is GZA’s understanding that no relief well rehabilitation or replacement has been conducted for either System.  

Section 5.4.4: Underseepage/Relief Wells WLSO System 

The Borough of South Williamsport engaged Amec-Foster Wheeler Environment and Infrastructure, Inc. (AMEC) 
who subcontracted GTA to conduct the required 5-year pump test for the relief wells and to remove sediments 
as required from the relief wells for the WLSO System in November 2015.  No sounding records were obtained 
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from the Borough for the years of 2016 or 2017.  GZA reviewed the November 5, 2015 report entitled, “Report of 
Sediment Evacuation, Hydraulic Testing and Down-Hole Video Observation - Relief Wells at South Williamsport 
Levee, Lycoming County, Pennsylvania” prepared by GTA on behalf of AMEC for the Borough of South 
Williamsport.  The report is included in Attachment B2.  According to GTA’s 2015 report, 28 relief wells exist within 
the WLSO System managed by the Borough of South Williamsport, PA.  Of the 28 wells, 19 were accessible and 
depth soundings and water level surveys were conducted in May 2015.  The remaining nine relief wells (RW-5, 
RW-6, RW-7, RW-10, RW-11, RW-12, RW-13, RW-15, and RW-24) were inaccessible due to the well cover plate 
being covered with soil or asphalt pavement.  Five wells (RW-3, RW-4, RW-20, RW-22 and RW-26) were identified 
for sediment removal following the well soundings because sediment depths exceeded the USACE allowance of 
10 percent of the well screen length.  Sediment removal was successfully completed for all five identified wells in 
July 2015; however well design information for RW-26 was not found in USACE design documents thus sediment 
thickness was not calculated.  

In addition to sediment evacuation, the 2015 relief well work included hydraulic testing to comply with the 
requirements of USACE for only the five relief wells that had sediment removed (RW-3, RW-4, RW-20, RW-22 and 
RW-26).  Note that USACE requirements indicate that all wells need to be pump tested every five years, not just 
wells with significant sediment.  Sand content in the discharge water from pumped wells was estimated through 
the use of Imhoff cones.  Twenty-four-hour specific capacity estimates for each of the pumped wells were 
calculated.  The results of the hydraulic testing were, “Estimated average 24-hour specific capacities (SC) ranged 
from approximately 0.15 gpm/ft in RW-4 to 8.70 gpm/ft in RW-26.  Wells RW-3 and RW-4 were pumped “dry” at 
approximately 5 gpm and allowed to recover.  Well RW-4 appeared to fully recover within about 5.5 hours, while 
drawdown recovery was less than 50 percent at Well RW-3 after approximately 23 hours.  Measurable sand 
content between 0.7 mL and 3.5 mL was encountered in Imhoff cone samples for Wells RW-3, RW-20, and RW-22.”  

The relief well study also included down-hole video observation in the five identified wells.  A color borehole 
camera was used to observe the condition of the well casings and screens, and to observe distinctive features 
within the wells.  In general, the five wells were observed to have sediment accumulation and screen clogging.  
AMEC’s recommendations were to rehabilitate and/or replace the five wells and to extend relief well testing to 
the remaining 23 wells. 

According to the comments included in the 2015 Routine Inspection (RI) for the WLSO System, USACE states: 

“The results of pump testing for all of the relief wells should be forwarded to USACE as soon as possible.  
Upon receipt, USACE will review the pump testing records, and provide the Sponsor with recommended actions.  
The relief wells are necessary to prevent seepage related issues from occurring during a flood.  Without records of 
properly functioning wells (pump testing) this item presents an unacceptable risk to the functioning of the levee.  
Once records are provided, the results of the pump tests and implications for performance during a flood will also 
be considered in determining future ratings.” 

As of the August 2015 RI, the relief well testing results for the five relief wells had not been sent to the USACE.  
GZA is unaware if the Borough has submitted the November 2015 relief well testing report that includes results 
for the five relief wells to USACE.  

USACE requirements indicate that all relief wells need to be pump tested every five years, not just wells with 
significant sediment.  In 2016, the Borough engaged AMEC to conduct relief well testing of the remaining wells 
(i.e. 23 of the 28 wells) that were not tested during the 2015 work.  GZA reviewed the proposal dated 
October 27, 2016 from AMEC to the Borough of South Williamsport, for relief well inspection, testing and 
sediment evacuation for the remaining 23 relief wells.  The work is anticipated to begin during the Spring of 2017.  
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The proposal is attached in Attachment B3.  According to the Sponsor, as of September 25, 2017 the relief well 
work has been completed. The results are anticipated to be sent to USACE fall of 2017.  

Section 6: Culvert Inspection 

According to current draft USACE guidance “Guidance for Visual Inspection Pipes Penetrating Levees” dated 
February 2013: 

“Inspection of the interior of gravity pipes that penetrate under or through flood protection systems, discharge 
pipes from pump stations, and other third-party high-pressure pipelines (e.g., water distribution lines, petroleum 
product transmission lines) is necessary during pipe condition evaluation.”   

The gravity pipe inspections can be performed by visual methods or television camera video-taping (CCTV).  
Pressure lines can be assessed via pressure integrity testing.  A report with the findings should be provided to the 
USACE on a five-year frequency. 

GZA reviewed the August 2015 report entitled, “Summary Report for Video Inspection of Levee Conduit System 
Situate in City of Williamsport Lycoming County, Pennsylvania” prepared by Cornerstone Engineering Group on 
behalf of State Pipe Services, Inc. for the City of Williamsport.  The report covers the conduits (i.e., gravity drains) 
for the WLNE and WLNW Systems and is included in Attachment C1.  

Northeast Williamsport Flood Damage Reduction System (WLNE) 

Cornerstone Engineering Group’s Table A from their August 2015 report summarizes the condition rating given to 
each inspected WLNE conduit relative to the USACE Levee Inspection System (LIS) rating system 
(i.e., “Acceptable,” “Minimally Acceptable” and “Unacceptable”).  Results from Table A indicated that Cornerstone 
Engineering Group found 10 conduits to be “Acceptable”, 28 were found to be “Minimally Acceptable”, and 5 were 
found to be “Unacceptable.”  

In April 2016, USACE issued a revised Table A entitled, “Culvert Inspection Summary and Action Table Northeast 
Williamsport, PA” which summarized the results from Table A of the referenced Cornerstone report, and added 
USACE recommended ratings for each conduit.  USACE’s revised assessments were as follows: 7 conduits were 
found to be “Acceptable”, 26 were found to be “Minimally Acceptable”, and 10 “Unacceptable.”  The observed 
deficiencies included cracking, loss of coating, joint separation, standing water and sediment accumulation.  
The USACE’s Revised Table A - WLNE Culvert Inspection Summary is included in Attachment C2.  

According to the 2017 Pre-Inspection Form prepared by the City for the WLNE System, the City has conducted 
additional culvert-related work since the August 2015 Culvert Inspection Report.  The City has concreted two inlet 
flow line pipes, rebuilt the outlet for culvert #6 and three concrete sluice gate pads have been repaired.  
No additional information has been provided by the City.  

Northwest Williamsport Flood Damage Reduction System (WLNW) 

Table A from Cornerstone’s August 2015 report summarizes the condition rating given to each inspected WLNW 
conduits relative to the USACE LIS rating system (i.e., “Acceptable”, “Minimally Acceptable” and “Unacceptable”).  
Results from Table A indicated Cornerstone found 10 conduits were found to be “Acceptable”, 13 were found to 
be “Minimally Acceptable”, and 4 were found to be “Unacceptable.”  
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In April 2016, USACE issued a revised Table A entitled, “Culvert Inspection Summary and Action Table Northwest 
Williamsport, PA” which includes Cornerstone’s ratings along USACE’s revised ratings.  The USACE’s found 2 of the 
conduits to be “Acceptable”, 17 were found to be “Minimally Acceptable” and 8 were found to be “Unacceptable.”  
The deficiencies observed during the inspection included cracking, loss of coating, joint separation, standing 
water, debris and sediment accumulation. The WLNW CENAB’s Revised Table A - Culvert Inspection Summary is 
included in Attachment C3. 

No information pertaining to any follow-up work conducted by the City on the WLNW System, after the 
August 2015 Culvert Inspection Report was identified by GZA during our data gathering efforts.  

South Williamsport Flood Damage Reduction System (WLSO) 

GZA reviewed the September 2014 report entitled, “South Williamsport, PA - 2014 Pipe Outlets Levee Culvert 
Inspections - 1st Time” prepared by the Sponsor (Borough of South of Williamsport), which is included as 
Attachment C4.  No assessment of the conduits was included with the inspection information.  In April 2016, 
USACE issued Table entitled, “Culvert Inspection Summary South Williamsport, PA FLOOD Risk Management 
System” which summarized the results from the September 2014 report, and added the USACE’s recommended 
ratings for each conduit.  USACE’s recommendations indicated 7 conduits were found to be “Acceptable”, 1 was 
found to be “Minimally Acceptable” and 17 “Unacceptable.”  The table also indicated 13 conduits were not 
inspected.  The deficiencies observed during the inspection included cracking, corrosion, lack of formal 
abandonment, joint separation and standing water.  The WLSO USACE Culvert Inspection Summary Table is 
included in Attachment C5. 

In March 2017, the Borough provided GZA with two new culvert inspection logs for the 18-inch CMP at Howard 
Street (Sta. 76+75) inspected by the Borough on 3/8/2017, and the 15-inch CMP at Fleming Street (Sta. 97+93) 
inspected by the Borough on 3/3/2017, Attachments C6 and C7.  These two conduits were not inspected during 
the September 2014 inspections.  The 18-inch CMP was not noted to have any deficiencies.  The 15-inch CMP was 
noted to have some longitudinal and circumferential cracking, and was unable to be confirmed if active or 
abandoned.  Per a March 9, 2017 Microsoft Word file sent by the Borough to GZA (Attachment C8), the Borough 
had a verbal conversation with USACE for guidance regarding the formal abandonment of “sanitary culverts” and 
is still waiting for a response.  The Borough also noted that no repairs to outfalls have been made.  GZA is unaware 
if the two March 2017 conduit inspections have been submitted and/or reviewed by USACE.  

No information was provided during the file review that pertains to follow-up work conducted by the Borough for 
the WLSO System, after the March 2017 culvert inspections and September 2014 Culvert Inspection Report.  

Section 7: Hydraulic and Hydrologic Information 

Section 7.1: System Hydrology and Hydraulics (Recent Stream Gage Information) 

The USGS stream gage USGS 01551500 WB Susquehanna River at Williamsport, PA is located within the Project 
limits approximately near WLSO Sta. 80+00, and used for recording flood information and emergency planning for 
the Project.  The annual peak floods and corresponding local gage heights from 2011 to 2016 are listed in the 
Table 2 below.  According to the gage information from 2011 to 2016, no major floods (i.e., top ten greatest flood) 
were observed during the specified time period.  The general top elevation of the levees near the referenced USGS 
gage is approximately 534 feet NAVD88.  
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Table 2: Stream Gage Summary Data 

  

 

 

 

 

 

 

Section 7.3: FEMA Flood Insurance Study Data 

The current effective FEMA Flood Insurance Study (FIS) and Flood Insurance Rate Maps (FIRMs) dated June 2016, 
have been revised since the 2011 PIP was prepared.  However, the flood discharges and elevations for the Project 
area appear to be similar to the values from the previous FEMA sources referenced in the 2011 PIP.  FEMA’s 2016 
revised documents reflect the ongoing Levee Accreditation of the Project.  An excerpt of the 2016 FEMA FIS is 
included as Attachment D1 and 2016 FIRMs are included as Attachment D2 of this Updated PIP amendment.  
Table 3 below lists information pertaining to the channels within or adjacent to the Project area.  

Table 3: 2016 FEMA FIS Summary Data 

System 
Channel 

Name 

2016 FEMA 
Discharge (cfs) 

2016 FEMA 
Flood 

Elevation (ft, 
NAVD88) 

Top of 
Levee 

(ft, 
NAVD88) 

System 

100-Yr 500-Yr 100-Yr 500-Yr 

WLNE, WLNW 
and WLSO 

West Branch 
Susquehanna 

River 
265,000 438,000 533.52 541.02 537.5 

WLNW 
Sta. 

21+00 

WLNE and 
WLNW 

Lycoming 
Creek 

40,100 50,350 533.41 540.81 537.5 
WLNW 

Sta. 
21+00 

WLNW 
Daugherty 

Run 
1,250 1,900 536.51 543.51 537.6 

WLNW 
Sta. 

110+00 

WLNW Bottle Run 3,000 4,700 544.02 550.02 548.0 
WLNW 

Sta. 
158+00 

WLNE Millers Run 2,800 7,000 526.01 533.51 531.1 
WLNE 

Sta. 
264+65 

USGS Stream Gage 01551500 – 
WB Susquehanna River at Williamsport, PA 

Water 
Year 

Date 
Flood Elevation 
(feet, NAVD88) 

Peak Annual 
Stream-flow (cfs) 

2016 Feb. 26, 2016 506.0 35,100 

2015 Apr. 11, 2015 509.4 57,400 

2014 May 17, 2014 511.5 72,700 

2013 Feb. 01, 2013 511.6 73,800 

2012 Jan. 28, 2012 506.9 40,600 

2011 Dec. 02, 2010 518.9 143,000 
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System 
Channel 

Name 

2016 FEMA 
Discharge (cfs) 

2016 FEMA 
Flood 

Elevation (ft, 
NAVD88) 

Top of 
Levee 

(ft, 
NAVD88) 

System 

100-Yr 500-Yr 100-Yr 500-Yr 

WLSO – 
Main Street 

Pump Station 

Hagermans 
Run 

3,500 6,500 528.31 535.51 533.4 
WLSO 

Sta. 
87+25 

WLNW – 
Spring Run Pump 

Station 
Spring Run 

Not included in FEMA study 

WLNW – 
Fox Hollow Run 
Pump Station 

Fox Hollow 
Run 

WLNE – 
McClures Run 
Pump Station 

McClures 
Run 

WLSO – 
Ecks Run Pump 

Station 
Ecks Run 

1 Elevation at confluence with West Branch Susquehanna River. 
2 Elevation at confluence with Lycoming Creek. 

 

Section 9: History of System Deficiencies  

Northeast Williamsport Flood Damage Reduction System (WLNE) 

The WLNE System was rated “Minimally Acceptable” by KCI during the 2011 Period Inspection.  The WLNE was 
rated “Unacceptable” by the USACE during the 2015 Routine Inspection.  

The “Unacceptable” rating was due to the deficiencies associated with the culverts and the relief wells.  

The major deficiencies identified during both the 2011 Periodic Inspection and the most recent Routine Inspection 
in 2015, are provided below.  Deficiencies in bold text were specifically identified in the 2015 Routine Inspection 
Reports, included as Attachment G1. 

• Unwanted vegetation along several areas of the embankments and floodwalls; 

• Minimal sod cover along several areas of the embankments; 

• Significant erosion and bank caving along levee riverside slope from approximately Sta. 205+00 to 206+80;  

• Relief wells 73, 79, 86, 87, 88, 89, 90, 92, 93 and 94 have sediment and debris between the outlet and diffuser. 
Many wells have loose collars and bent top plates; 

• Areas of floodwalls and drainage structures with cracks, spalls, map cracking and deteriorated joint material; 

• Minor erosion noted along the outfall channel banks at several drainage structures; 

• Excessive sediment exists within the outfall channel at several drainage structures; 
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• Deterioration of the flap gates exists at several locations; 

• Plastic pipe encroachments at levee embankments landside toe near Sta. 56+00 and 66+00; 

• Cracking on downstream wall of Reading RR closure structure; 

• Erosion and depressions/rutting observed along the levee embankment and outfall for Drainage 
Structure # 46; 

• Incomplete September 2015 conduit inspection identifying several partially-inspected conduits and others 
in “Unacceptable” condition (Attachment C2); 

• Displaced riprap at several areas along the levee embankment; and 

• Multiple deteriorated relief wells including fourteen (14) wells needing to be replaced and nine (9) needing 
rehabilitation. 

Northwest Williamsport Flood Damage Reduction System (WLNW) 

The WLNW System was rated “Minimally Acceptable” during the 2011 Periodic Inspection.  The major deficiencies 
identified during the 2011 Periodic Inspection and the most recent Routine Inspection in 2015, in which the USACE 
rated the System as “Unacceptable”, are provided below.  The “Unacceptable” rating was due to the deficiencies 
associated with the culverts, relief wells and flapgates.  Deficiencies in bold text were specifically identified in the 
2015 Routine Inspection Report included as Attachment G2. 

• Several areas of unwanted vegetation and several unauthorized encroachments along areas of the 
embankments near Sta. 24+00; 

• Frequent poor sod cover and depressions/rutting along the embankments; 

• Several relief wells have deficiencies including sediment and debris between the outlet and diffuser, damaged 
discharged screens, buried concrete aprons, loose collars, undermining of relief wells, and relief wells with 
corroded discharged screens; 

• Isolated area of concrete cracking on the floodwall; 

• Debris, sediment, and excessive vegetation were noted in several drainage structure pipes and outflow 
channels; 

• Cracks, spalling and minor pipe/headwall separation present at several drainage outflow structures;  

• Corrosion present within several drainage structures, particularly along pipe inverts;  

• Scour and displaced riprap was present around drainage structures and within outflow channels; 

• Possible crack and slide on riverside embankment slope near Sta. 35+00;  

• Several animal burrows noted along the levee embankments; 

• Incomplete September 2015 conduit inspection identifying several partially-inspected conduits and others 
in “Unacceptable” condition (Attachment C3); 

• Minor riprap displacement near Sta. 53+00 and 115+00; 

• Multiple deteriorated relief wells including two (2) wells needing to be replaced and twelve (12) needing 
rehabilitation; 
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• Minor spalling and cracking along floodwall near Sta. 107+00 and 111+00; 

• Deterioration of joint material in floodwall near Sta. 109+00; 

• Minor cracking at various Pump Station and drainage structure walls; 

• Crane was not load tested in the last year per O&M; 

• Missing two nuts on sluice gate operator of Drainage Structure #15 near Sta. 87+00; 

• Various flap gates with deficiencies including cracks, inadequate closure and silt buildup; and 

• Shoaling present in Lycoming Creek and Bottle Run. 

South Williamsport Flood Damage Reduction System (WLSO) 

The WLSO System was rated “Minimally Acceptable” during the 2011 Periodic Inspection.  The major deficiencies 
identified during the 2011 Periodic Inspection and the most recent Routine Inspection in 2015, in which the USACE 
rated the System as “Unacceptable”, are provided below.  The “Unacceptable” rating was due to the deficiencies 
associated with the culverts and relief wells.  Deficiencies in bold text were specifically identified in the 2015 
Routine Inspection Report included as Attachment G3. 

• Some unwanted vegetation along areas of the levee embankments, floodwalls and drainage structures; 

• Depression at levee landside near the tie-out on the western portion of the flood damage reduction system; 

• Poor sod cover at several areas along the embankment crown; 

• Relief wells 17, 18, 19, 20, 21, 22 ,23 are missing bolts on the covers; 

• Debris, sediment, and excessive vegetation were noted in several drainage structure pipes and outflow 
channels; 

• Cracks, spalling and minor outlet damage present at several drainage outflow structures;  

• Excessive sediment within inlets and around drainage structures; 

• The outlet of one small drainage pipe near Station 55+00 is crushed; 

• Minor scour is present around the drainage structure outflow at Station 69+00; 

• The as-built documents (drawings, O&M manuals, and training) were not formally documented to date for 
the 2007 Pump Station upgrades; 

• The Main Street Pump Station control system did not work and no manual overrides were present; 

• Encroachments at levee embankments landside toe near Sta. 69+00 and 80+00; 

• Erosion and bank caving at slopes adjacent to the Ecks Run Pump Station; 

• Depressions and rutting at various locations along the levee embankments; 

• Incomplete April 2015 conduit inspection identifying several uninspected conduits in “Unacceptable” 
condition; 

• The cover of Relief Well # 9 near Sta. 31+00 is bent; 

• Results of the recent relief well pump testing have not been sent to USACE; 
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• Concrete deterioration at the Hill Street Pump Station discharge channel and various discharge channel 
outfalls; 

• The annual megger tests have not been performed within the last 2 years; and 

• Crane was not load tested in the last year per O&M.  

Section 10: Most Current Inspection Reports 

Northeast Williamsport Flood Damage Reduction System (WLNE) 

The most current inspection reports for the WLNE System are: 

• August 2015 USACE Routine Inspection Report (See Section 9); 

• August 2015 Report of Sediment Evacuation and Hydraulic Testing - Relief Wells at Williamsport Levee, 
Lycoming County, Pennsylvania by GTA (See Section 5.2.4); 

• August 2015 Summary Report for Video Inspection of Levee Conduit System Situate in City of Williamsport 
Lycoming County, Pennsylvania prepared by Cornerstone (See Section 6). 

Northwest Williamsport Flood Damage Reduction System (WLNW) 

The most current inspection reports for the WLNW System are: 

• August 2015 Routine Inspection Report by USACE (See Section 9); 

• August 2015 Report of Sediment Evacuation and Hydraulic Testing - Relief Wells at Williamsport Levee, 
Lycoming County, Pennsylvania by GTA (See Section 5.3.4); 

• August 2015 Summary Report for Video Inspection of Levee Conduit System Situate in City of Williamsport 
Lycoming County, Pennsylvania prepared by Cornerstone (See Section 6). 

South Williamsport Flood Damage Reduction System (WLSO) 

The most current inspection reports for the WLSO System are: 

• 2015 Routine Inspection Report by USACE (See Section 9); 

• November 2015 Report of Sediment Evacuation, Hydraulic Testing and Down-Hole Video Observation - Relief 
Wells at South Williamsport Levee, Lycoming County, Pennsylvania by GTA (See Section 5.4.4); 

• September 2014 Report of South Williamsport, Pa. 2014 Pipe Outlets Levee Culvert Inspections 1st Time 
prepared by the Borough of South Williamsport (See Section 6). 

Section 13: Design Criteria Review 

GZA reviewed KCI’s 2011 Design Criteria Review for the System included in the 2011 Pre-Inspection Packet 
(Attachment H) and the USACE design criteria documents that have been published since the previous 2011 PIP.  
The following USACE documents were either not included or not available in the 2011 PIP: 

• USACE Document ER 1110-2-8157 Responsibility for Hydraulic Steel Structures was updated in June 2009.  
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• USACE document EM 1110-2-6056 Standards and Procedures for Referencing Project Elevation Grades to 
Nationwide Vertical Datums was updated in December 2010. 

• USACE document ETL 1110-2-583 Guidelines for Landscape Planting and Vegetation Management at Levees, 
Floodwalls, Embankment Dams, And Appurtenant Structures was released in 2014.  

• USACE document ER 1110-2-1806 Earthquake Design and Evaluation for Civil Works Projects was updated in 
May 2016. 

• USACE document EC 1165-2-216 Policy and Procedural Guidance for Processing Request to Alter US. Army 
Corps of Engineers Civil Works Projects Pursuant to 33 USC 408 was updated in June 2016. 

• USACE document EM 1110-2-2104 Strength Design for Reinforced Concrete Hydraulic Structures was updated 
in November 2016. 

A 2010 Preliminary Vertical Datum Diagram prepared by USACE for Williamsport, Pennsylvania was included as 
Appendix J of the 2011 PIP and used to relate different vertical datums as outlined in EM 1110-2-6056, but the 
EM 1110-2-6056 document was not included in the 2011 PIP.  Although the above referenced documents are 
“new” design guidance documents, they do not indicate a substantial deviation from the design criteria 
appropriately used for the System’s original design, in GZA’s opinion.  Therefore, in GZA’s opinion, the 2011 Design 
Criteria Review remains appropriate and accurate.   

It should be noted that the December 2007 Phase II evaluation by USACE for the Project I-walls analyzed 
underseepage and piling embedment and determined that several I-walls do not meet the required factors of 
safety for either or both embedment and seepage.  Further investigations, analysis, and possible remedial actions 
were recommended by USACE for portions of the Williamsport floodwalls.  For the piles that did not meet the 
minimum embedment requirement, a global stability analysis was planned for the phase III analysis.  It is GZA’s 
understanding that the City and Borough have not completed any follow up work relating to the Project I-walls, 
other than studies discussed in Section 16 below.   

Section 15: Emergency Action Plan 

Emergency action planning and operations were updated by the City of Williamsport September 2016 with the 
report entitled, “Williamsport Levee Flood Monitoring Incident Action Plan” attached as Attachment F.  The 2016 
Plan outlines required actions and responsible parties during flooding events for the Project.  Emergency contact 
names and phone numbers were updated as of September 30, 2016.  As discussed in the 2011 PIP, the 1987 and 
1988 O&M Manuals include emergency action planning and operation and maintenance procedures for high 
water conditions for the Williamsport Project.  

Section 16: Developments Since Past Inspections 

FEMA Accreditation  

The City and Borough engaged AMEC in 2012 to perform the necessary studies to support a FEMA accreditation 
(i.e., levee certification) for the Project.  The Project’s “Provisionally Accredited” status expired in October 2011, 
which would have resulted in the Project levees being removed from the FEMA maps for the June 2016 FEMA FIS 
revision if the City and Borough did not complete the necessary evaluations and studies as outlined in CFR 65.10.  
The Project has been given “Provisionally Accredited” status by FEMA for the June 2016 FEMA study and is 
included on the 2016 FIRMs.  
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Certifying the flood protection system involves the evaluation of several major components contained in 
CFR 65.10, including: protection of embankments; stability and seepage under flood conditions and any 
settlement related impairments; freeboard under flood conditions (requires a hydrologic and hydraulic 
investigation); risk and uncertainty analysis; management of interior drainage; and function and maintenance of 
operational components (e.g., pump stations and floodgates).  AMEC provided the City and Borough with a 
certification evaluation which included an initial assessment (Phase 1) and detailed assessment (Phase 2A and 2B). 
as described below.  

GZA reviewed the following documents submitted by the City and Borough to FEMA for accreditation and 
continued participation in the National Flood Insurance Program (NFIP).   

• July 24, 2012 report entitled “Williamsport – South Williamsport And Bull Run Levee/Floodwall System 
Levee/Floodwall NFIP Certification Phase 1 Report and Phase 2 Scoping Study” prepared by AMEC. 

• July 31, 2013 letter report entitled “Phase 2A – Levee/Floodwall Freeboard/Uncertainty Analysis Lycoming 
County Flood Protection System” prepared by AMEC. 

• September 19, 2014 letter entitled “Summary of Current Status and Path Forward Levee/Floodwall 
Certification Evaluation Northeast and Northwest Williamsport Systems” prepared by AMEC. 

• November 5, 2014 letter report entitled “Summary of Results Phase 2B – Levee/Floodwall Certification 
Evaluation Lycoming County Flood Protection System (Northeast and Northwest Williamsport Systems)” 
prepared by AMEC. 

• November 5, 2014 letter report entitled “Summary of Results Phase 2B – Levee/Floodwall Certification 
Evaluation Lycoming County Flood Protection System (South Williamsport System)” prepared by AMEC. 

The September 2014 letter, included in Attachment E1, from AMEC to the City was written to convey the results 
of FEMA’s review of the certification documentation.  The letter includes FEMA’s list of the outstanding items for 
the WLNE, WLNW and WLSO Systems that need to be addressed to obtain FEMA Accreditation. However, the City 
was successful in obtaining a “Provisionally Accredited” rating from FEMA, which allowed the WLNE, WLNW and 
WLSO Systems to be shown and recognized on the June 2016 FEMA maps as providing flood protection up to the 
100-year base flood.  

As of the time this Updated PIP was prepared, the City and Borough were still in the process of executing several 
the identified outstanding items.  The outstanding items listed in the AMEC’s September 2014 Letter that are 
needed to be addressed before the Project can be FEMA Accredited include the following:  

• City of Williamsport to participate as a member of the Local Levee Partnership Team (LLPT). 

• Relief well testing of identified relief wells (See Section 5).  

• Camera Inspection of gravity drainage pipes that run through the levee embankments (See Section 6). 

• Retrofit I-walls along Lycoming Creek at Memorial Drive. 

o Perform additional structural analysis to develop retrofit design existing walls. 

o Implementation of floodwall retrofit. 

• Develop the Levee Certification Report and FEMA Submission. 

o Address FEMA review comments. 
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The November 2014 letters, included in Attachment E2 and E3, from AMEC to the Sponsors were written to 
provide the summary of results of the levee/floodwall certification evaluation (Phase 2B) of the WLNE, WLNW 
and WLSO Systems.  Based on conclusions contained in the November 2014 Letter from AMEC to the City, several 
deficiencies exist that will prohibit the Systems from being fully-accredited: 

WLNE System  

• 1,340 feet of levee will need to be raised 1.6 to 2.8 feet to meet minimum FEMA CFR 65.10 freeboard 
requirements.  

• Inadequate sheet pile size for resisting bending stresses at I-walls.  

• Excessive seepage exit gradients in areas where relief wells are located along the landside toe of the levee. 

WLNW System  

• Levee from the upstream face of Memorial Avenue to a point approximately 1,500 feet upstream of Lycoming 
Creek Road (adjacent to CVS) does not meet the minimum FEMA CFR 65.10 freeboard requirements. 

• Inadequate sheet pile size for resisting bending stresses at I-walls. 

• Excessive seepage exit gradients in areas where relief wells are located along the landside toe of the levee. 

WLSO System  

• Excessive seepage exit gradients in areas where relief wells are located along the landside toe of the levee. 

It is GZA’s understanding that, other than the relief well and culvert inspection work, the City and Borough have 
not completed the other items on the list above.  

Section 16.1: Improvements Since Past Inspections 

Since the 2015 Routine Inspections, annual operation and maintenance activities have been conducted by the City 
and Borough for the WLNW/WLNW and WLSO Systems, respectively.  These activities are described below. 

Northeast Williamsport Flood Damage Reduction Systems (WLNE) 

In March 2013, the City created bid documents consisting of specification for the “Williamsport Levee Riprap 
Repair Project” which included riprap repair services for the WLNE System at several isolated areas along the West 
Branch Susquehanna River and Lycoming Creek.  The riprap repairs included minor excavation, backfilling, 
resetting displaced riprap stone and re-grouting displaced areas of grouted riprap.  The project was completed in 
July 2013.  It is not clear if the City submitted documents to USACE for approval.  

The following is a summary of the work completed by the City for the WLNE System between 8/11/2015 through 
2/20/2017.  The information was conveyed to GZA using the “Public Sponsor Pre-Inspection Form” as part of our 
data gathering exercises in support of our development of the Update PIP for the Project.  Despite requests for 
addition information, the City has not provided any additional information about these “improvements.”  

• Trial closures of closure structures; 

• Video inspections of System conduits (see Section 6); 
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• Relief well soundings and hydraulic testing (see Section 5.2.4 and 5.3.4); 

• Megger testing of pump station motors; 

• Repair of spalling concrete; 

• Vegetation control (herbicide and mowing); 

• Painting of eight sluice gate stems; 

• Pump station motor exercising and testing; 

• Pump maintenance including exercising and greasing; 

• Animal control by licensed trapper; 

• New sluice gate installed at Arch Street Pump Station; 

• New lighting installed at stop log storage sheds; 

• Repaired three concrete sluice gate pads; 

• Concreted two inlet flow line pipes; 

• Rebuilt outlet culvert #6; 

• Brushed out bottle run area; 

• Removed sediment buildup at Bottle Run; 

• Installed lighting inside barrier sheds; 

• Updated interior lighting at Fox Hollow pump station; 

• Installed additional outside lighting Hepburn St. pump station; 

• Replaced sluice gate on west side of Arch St. pump station. 

The following is a summary of the planned work for the next reporting period as reported by the City in the 2017 
Pre-Inspection Form: 

• Megger testing of pump station motors; 

• Vegetation control (herbicide and mowing); 

• Topsoil repairs; 

• Painting of additional sluice gate stems and other metallic surfaces as necessary; 

• Pole sawing. 

Northwest Williamsport Flood Damage Reduction Systems (WLNW) 

During our file review task, GZA requested the City to fill out a “Public Sponsor Pre-Inspection Form” for the WLNW 
System. However, the Sponsor provided a completed Pre-Inspection Form for WLNE System from 8/11/2015 
(Routine Inspection) through 2/20/2017, which included work that was completed for WLNW System between 
the dates listed, which are listed below: 

• New sluice gate installed at Arch Street Pump Station; 
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• Cleaned out Bottle Run area; 

• Removed sediment buildup at Bottle Run; 

• Updated interior lighting at Fox Hollow Pump Station; 

• Replaced sluice gate on west side of Arch St. Pump Station.  

• Trial closures of Memorial Ave closure structure; 

• The majority of the conduits were video inspected. Three conduits were partially video inspected due to 
obstructions or pipe damages. Five pipes were damaged and need repair; 

• Relief well soundings and hydraulic testing; 

• Animal control by licensed trapper; 

• Megger testing of pump station motors. Records were not available at the time of GZA’s inspection; 

• Vegetation control (herbicide and mowing); 

• Rebuilt Outlet Culvert #6; 

• Repair of spalling concrete;  

• Annual pump station motor exercising and testing; 

• Installed lighting inside barrier sheds; 

• Annual pump maintenance including exercising and greasing; 

• New lighting installed at stop log storage sheds; 

Based on information provided by the Sponsor, the following list of improvements have been provided to GZA. 
However, GZA was unable to confirm the exact locations of these improvement.  

• Painting of eight sluice gate stems; 

• Repaired three concrete sluice gate structures; 

• Concreted two inlet flow line pipes; 

• Repaired three concrete sluice gate pads; 

Based on GZA’s review of the O&M files received from the City, the City has completed routine O&M since the 
last inspection (i.e. 2015). Drainage gates and flap valves exercised and greased in November 2015. Pumps 
exercised periodically between January 2013 through October 2016. 

South Williamsport Flood Damage Reduction System (WLSO) 

During our file review task, GZA did not receive a “Public Sponsor Pre-Inspection Form” for the WLSO System that 
includes information related to O&M activities.  According to the O&M files (e.g., drainage gates exercise) received 
during the file review process, the City has accomplished the following O&M since the last inspection: 

• Pumps were exercised periodically from 2011-2017; 

• Drainage gates and flap valves exercised periodically from 2011-2017; 
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System Documentation and Data Gaps 

As indicated above, a revised Table 1 for the Project was prepared by GZA as part of the preparation of this 
Updated PIP.  The Revised Table 1 contains a list of documents since 2011 that were obtained during the file 
review to supplement the System Document List contained in the 2011 PIP (Attachment H). 

Based on our recent file reviews, it appears that the City has provided much of the pertinent documentation for 
the Updated PIP.  Based on our recent file review efforts, GZA has identified the following list of documents that 
remain outstanding and therefore considered “data gaps”:  

• Project Easement Maps. This data gap was brought up in the 2011 PI and also in the 2015 RI checklist
comments from USACE;

• USACE Design / Record Drawings for WLNW Units 5A and 5B;

• USACE Draft Scope of Work for relief well rehabilitation;

• 2017 Public Sponsor Pre-Inspection Form – WLNW System;

• 2017 Public Sponsor Pre-Inspection Form – WLSO System;

• FEMA Levee Certification files after the letter reports dated November 5, 2014;

•   Sounding records for the WLNE/WLNW Systems for the years of 2016 or 2017.

CLOSING 

We trust that this Updated PIP document meets the needs of USACE at this time.  We intend to make sure that 
each member of our inspection team reviews and becomes familiar with the 2011 PIP and this updated PIP 
amendment.  If you have any questions or comments regarding the content of this Updated Pre-Inspection Packet, 
please let us know.  

Very truly yours, 
GZA GEOENVIRONMENTAL, INC. 

Michael Archard, E.I.T. Bryant Furtado, P.E. 
Staff Engineer  Task Leader 

Anders B. Bjarngard, P.E. 
Inspection Team Leader  
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NE Williamsport Plans and Specifications Analysis of Design Sep-41 Baltimore District 1_Levee Unit No.2_Analysis of Design.pdf

Williamsport - South
Williamsport Project Decision Document Definitive Plan for Flood Protective Works Jan-42 Baltimore District 2_Definitive Plan for Protective Works: Basis of Design.pdf

NW Williamsport Modification Record Modification of Arch Street and Penn Street Pumping Stations Nov-44 Syracuse District 3_Arch St. and Penn St. Pump Stations.pdf

NW Williamsport Modification Record Modification of NW Williamsport - Fox Hollow Run Oct-49 Baltimore District 4_Modification of Basis of Design

NE Williamsport Plans and Specifications Design Analysis Computations Nov-52 Baltimore District 5_Design Analysis Computations: Hepburn Street Pumping Station.pdf

NE Williamsport Plans and Specifications Schemes for Interior Drainage Feb-53 Baltimore District 6_Schemes for Interior Drainage

NW Williamsport Plans and Specifications Analysis of Design Feb-53 Baltimore District 7_Levee Unit No. 4A-Analysis of Design

NW Williamsport Design Memorandum Design Memorandum NO.1 Feb-53 Baltimore District 8_Design Memo. No.1

NW Williamsport Design Memorandum Design Memorandum NO.2 Apr-53 Baltimore District 9_Design Memo No.2-Concrete Agg Investigation

NW Williamsport Design Memorandum Revisions to Design Memorandum NO.1 May-53 Baltimore District 10_Design Memorandum NO.1 -Revisions

NW Williamsport Design Memorandum Design Memorandum NO.3 Jun-53 Baltimore District 11_Design Memo. No. 3_ Levee unit No. 4BWill #6

NW Williamsport Design Memorandum Design Memorandum NO.4 Dec-53 Baltimore District 12_Design Memo. No. 4_Mill Race and Spring Run-Will #5

NW Williamsport Design Memorandum Design Memorandum NO.5, Unit 4C Feb-54 Baltimore District 13_Design Memo. No.5

Williamsport - South
Williamsport Design Memorandum Design Memorandum No.6, Seepage - Units 1 and 4 Jan-55 Baltimore District 14_Design Memo. No. 6_Seepage Control System-Will #3

NW Williamsport Plans and Specifications Schemes for Interior Drainage Mar-61 Baltimore District 15_Schemes for Interior Drainage H&H

Williamsport - South
Williamsport Report Engineering Study on Restoration of Flood Control Project Jan-73 Buchart-Horn; Consulting

Engineers and Planners
16_Report of Engineering Study on Restoration of Flood Control Project
Williamsport, Pennsylvania.pdf

South Williamsport Operations and Maintenance Manual Operation and Maintenance Manual Sep-87 Baltimore District 17_OM_S_Williamsport_LFP.pdf

Williamsport - South
Williamsport Operationa and Maintenance Manual Operation and Maintenance Manual Dec-88 Baltimore District 18_OM_Williamsport_LFP.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, Panel 354 of 570 1-Mar-04 FEMA 19_FIRM_Lycoming Co_354of570.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, Panel 358 of 570 1-Mar-04 FEMA 20_FIRM_Lycoming Co_358of570.pdf

South Williamsport Previous Inspection Report Pump Station Inspection Report Oct-08 21_PS Inspection Report S-Williamsport.xls

NE Williamsport Previous Inspection Report - Routine Flood Damage Reduction Segment/System Inspection Report Oct-08 Baltimore District 22_CENAB_WLNE_2008_a_1.pdf

NW Williamsport Previous Inspection Report - Routine Flood Damage Reduction Segment/System Inspection Report Oct-08 Baltimore District 23_CENAB_WLNW_2008_a_1.pdf

South Williamsport Previous Inspection Report - Routine Flood Damage Reduction Segment/System Inspection Report Oct-08 Baltimore District 24_CENAB_WLSO_2008_a_1.pdf

Williamsport - South
Williamsport Inventory of Drainage Structures Location of Pump Stations to be Inspected During Task 2 25_Task_2_PumpStations.xls

Williamsport - South
Williamsport Design Memorandum (GDM, FDM) Phase II-I Wall Evaluations-Summary, Memo Dec-07 Baltimore District 26_PHASE_II_I-WALL_EVALUATIONS_SUMMARY_17_DEC._2007.pdf

Williamsport - South
Williamsport reports I-Wall Evaluation - Phase II: Unit 1A, Unit 2A, Unit 2B, and Unit 4B. Sep-07 Baltimore District 27_WILLIAMSPORT_UNIT_1A[1].pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Panel 432 of 570 Mar-04 FEMA 28_FIRM_SoWilliamsport_432of570.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Panel 436 of 570 Mar-04 FEMA 29_FIRM_SoWilliamsport_436of570.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Map Index Sheet 1 of 2 Mar-04 FEMA 30_FIRM_SoWilliamsport_MapIx_1of2.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Map Index Sheet 2 of 2 Mar-04 FEMA 31_FIRM_SoWilliamsport_MapIx_2of2.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Panel 349 of 570 Mar-04 FEMA 32_FIRM_Lycoming_Twp_349of570.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Panel 353 of 570 Mar-04 FEMA 33_FIRM_Lycoming_Twp_353of570.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Panel 426 of 570 Mar-04 FEMA 34_FIRM_Lycoming_Twp_426of570.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Panel 344 of 570 Mar-04 FEMA 35_FIRM_Lycoming_Twp_344of570.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Panel 346 of 570 Mar-04 FEMA 36_FIRM_Lycoming_Twp_346of570.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, Lycoming County, PA, Panel 359 of 570 Mar-04 FEMA 37_FIRM_Lycoming_Twp_359of570.pdf

Williamsport - South
Williamsport Base Maps Williamsport Corps Map Apr-10 Joe Reed, Baltimore District 38_Williamsport_Corp_Map.pdf
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Williamsport - South
Williamsport reports Report on Closure Structures Jul-46 Syracuse District 39_Rpt_Closure_Struct.pdf

Williamsport - South
Williamsport reports Tropical Storm Eloise Post Flood Report Apr-46 Baltimore District 40_Eloise_Post_Flood_Rpt

Williamsport - South
Williamsport reports Baltimiore District I-Wall Inspections and Assessments Jul-06 Baltimore District 41_Var_I-Wall_Insp

NE / NW Williamsport maintenance/repair/modification/rehabilitation records Advanced Wildlife Pest Control, LLC -Proposal for groundhog removal Mar-10 Charles R. Krise 43_Williamsport_Advanced_Wildelife _Pest_Control.PDF

NE / NW Williamsport plans and specifications Williamsport Flood Protection Project - Flood Wall and Closure Structures Apr-46 Syracuse District 44_Flood Wall and Closure Structures Specs

NE / NW Williamsport operation and maintenance manuals Williamsport, PA Local Flood Protection Project - West Branch Susuehanna River- Operation and
Maintenance Manual Apr-56 Baltimore District 45_Operation and Maintenance Manual April 1956

NE / NW Williamsport operation and maintenance manuals Williamsport, PA Local Flood Protection Project - West Branch Susuehanna River- Operation and
Maintenance Manual Nov-74 Baltimore District 46_Operation and Maintenance Manual November 1974

NE Williamsport plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 2A Oct-74 Baltimore District 47_Levee Unit No. 2A Specs

NW Williamsport plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 5C Dec-52 Baltimore District 48_Levee Unit No. 5C Specs

NW Williamsport plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 4A Mar-53 Baltimore District 49_Levee Unit No. 4A

NW Williamsport plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 4B Dec-53 Baltimore District 50_Levee Unit No. 4B

NW Williamsport plans and specifications Willimamsport Flood Protection Project - Unit 4 Pumping stations and Unit 1 Control Manhole Feb-54 Baltimore District 51_Unit 4 Pumping Stations and Unit 1 Control Manholes 1

NW Williamsport plans and specifications Williamsport Flood Protection Project - Levee Unit NO.4C Apr-54 Baltimore District 52_Levee Unit No. 4C

NE / NW Williamsport plans and specifications Susquehanna River Flood Control - Williamsport, PA - Floodwall and Closure Structures Apr-46 Baltimore District 53_Flood Wall and Closure Structures Plans

NE Williamsport plans and specifications Williamsport Flood Protection Project - Unit 3 Pumping Stations Dec-47 Baltimore District 54_Unit 3 Pumping Stations

NE Williamsport plans and specifications Williamsport Flood Protection Project - Unit 1 Bank Stabilizaton, Unit 4 Channel Excavation, Unit 3 Control
Manhole Jan-55 Baltimore District 55_Unit 1 Bank Stab. Unit 4 Chan. Excav. Unit 3 Contr. Manholes 1

NE / NW Williamsport plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 5C Dec-52 Baltimore District 56_Levee Unit No. 5C Plans

NE Williamsport plans and specifications Susquehanna River Flood Control - Williamsport, PA - Levee- Unit NO. 3 May-46 Syracuse District 57_Levee Unit No. 3

NE Williamsport plans and specifications Susquehanna River Flood Control - Williamsport, PA - Levee Unit NO. 1 Jun-40 Baltimore District 58_Levee Unit No. 1

NW Williamsport plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 4, Seepage Control System Jun-55 Baltimore District 60_Levee Unit No. 4 Seepage Control System

South Williamsport plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 6A Dec-47 Baltimore District 61_Levee Unit No. 6A

NE Williamsport plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 2A Oct-74 Baltimore District 62_Levee Unit No. 2A Plans

NE / NW Williamsport plans and specifications Williamsport Flood Protection Project - Unit 1 Bank Stabilizaton, Unit 4 Channel Excavation, Unit 3 Control
Manhole Jan-55 Baltimore District 63_Unit 1 Bank Stab. Unit 4 Chan. Excav. Unit 3 Contr. Manholes 2

Williamsport - South
Williamsport Flood Summary June 2006 Susquehanna River Basin Flood Event Jun-06 NYSDEC 64_GENERAL-Summary_Info_June_2006_Flood.pdf

Williamsport - South
Williamsport Flood Summary Susquehanna River Basin Commission; June 2006 Flood, A Summary of the Flood and how the

Susquehanna Flood Forecast and Warning System Performed Dec-06 Susquehanna River Basion
Commission 65_SRBC-June_2006_Flood.pdf

Williamsport - South
Williamsport Design Memorandum (GDM, FDM) Table of Baltimore District Local Flood Protection Projects Oct-95 Baltimore District 66_Baltimore_Dist_LFP_Projects.PDF

Williamsport - South
Williamsport Design Memorandum (GDM, FDM) Baltimore District Flood Control Project Maps, 1990 Oct-91 Baltimore District 67_Baltimore_Dist_Fld_Ctrl_Maps.PDF

Williamsport emergency action plan City of Williamsport - Emergency Operations Plan Oct-05 Baltimore District 68_Williamsport_EOP

Williamsport maintenance/repair/modification/rehabilitation records Williamsport - Groundhog Control Report 2009 Oct-09 Charles R. Krise 69_Williamsport_GroundHog_Control_Report_2009.pdf

Williamsport - South
Williamsport After event memo Williamsport - Pumping Sessions -High Water Events/Elevations 2009-2010 2009-2010 Baltimore District 70_Williamsport_highwater_Events.pdf

NE / NWWilliamsport maintenance/repair/modification/rehabilitation records City of Williamsport - Annual Maintenance Summary - 2009 Nov-09 Baltimore District 71_Williamspot_annual_maint_summary_2009.pdf

NE / NWWilliamsport previous inspection reports - routine City of Williamsport Flood Protection Project - Check Sheet For Inspection of Drainage Gates and Flap
Valves Oct-08 Baltimore District 72_Willimasport_Insp_Drainage_Gates.pdf

NE / NWWilliamsport plan and summary Condition of Improvement, Williamsport, PA Sep-85 Baltimore District 73_Condition_Improvement_Williamsport.PDF

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, panel 427 of 570, Lycoming County, PA Mar-04 FEMA 75_FIRM_Lycoming Co_427of570.pdf

Williamsport - South
Williamsport Flood Insurance Rate Map Flood Insurance Rate Map, panel 431 of 570, Lycoming County, PA Mar-04 FEMA 76_FIRM_Lycoming Co_431of570.pdf

Williamsport - South
Williamsport reports Flood Insurance Study, vol 1 of 3, Lycoming County PA Mar-04 FEMA 77_FIS_Lycoming County_PA_Vol(1).pdf

Williamsport - South
Williamsport reports Flood Insurance Study, vol 2 of 3, Lycoming County PA Mar-04 FEMA 78_FIS_Lycoming County_PA_Vol(2).pdf

Williamsport - South Williamsportreports Flood Insurance Study, vol 3 of 3, Lycoming County PA Mar-04 FEMA 79_FIS_Lycoming County_PA_Vol(3).pdf
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South Williamsport As-built drawings Ray-O-Vac Co. Closure Wall and Outlet No. 5 Jun-52 NAB 80_Closure_Wall_and_Outlet_No5.pdf

South Williamsport As-built drawings Ray-O-Vac Co. Closure Wall and Outlet No. 6 and No. 7 Jun-52 NAB 81_Closure_Wall_and_Outlet_No6_No7.pdf

South Williamsport As-built drawings Seepage Relief System Jul-52 NAB 82_Seepage_Relief_System.pdf
Williamsport - South
Williamsport Datum Diagram Vertical Datum Diagram,Williamsport, PA Dec-09 NAB 83_Williamsport_Vertical-Datum-Diagram.pdf

NE / NW Williamsport plans and specifications Willimamsport Flood Protection Project - Unit 4 Pumping Stations, Unit 1 Control Manholes Feb-54 Baltimore District 84_Unit 4 Pumping Stations and Unit 1 Control Manholes 2

NE Williamsport Report Periodic Inspection Report Apr-11 Baltimore District / KCI COMBINED Final PI-REPORT_NE Williamsport_WLNE_2011-0422.pdf

NW Williamsport Report Periodic Inspection Report Apr-11 Baltimore District / KCI COMBINED Final PI-REPORT_NW Williamsport_WLNW_2011-0422.pdf

South Williamsport Report Periodic Inspection Report Apr-11 Baltimore District / KCI COMBINED Final PI-REPORT_South Williamsport_WLSO_2011-0422.pdf

NE, NW and South Report Williamsport Levee Flood Monitoring Incident Action Plan Sep-16 City of Williamsport sp@cityofwilliamsport.org_20170228_090856.pdf

NE, NW and South Report FEMA Flood Insurance Study Lycoming County June 2016 - Volume 1 of 4 Jun-16 FEMA 42081CV001C.pdf

NE, NW and South Report FEMA Flood Insurance Study Lycoming County June 2016 - Volume 2 of 4 Jun-16 FEMA 42081CV002B.pdf
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NE, NW and South Report NFIP Certification Phase 1 Report and Phase 2 Scoping Study Jul-12 AMEC Williamsport Phase 1 Report and Scoping Study.pdf

NE and NW Report Phase 2B Certification Evaluation Lycoming County Flood Protection System Nov-14 AMEC Williamsport Phase 2B Results Summary 11-5-14.pdf

NW Williamsport Presentation Overview of levee and LST results Jan-15 USACE Baltimore NorthwestWilliamsportNationalRollup.pdf

NE Williamsport Presentation Overview of levee and LST results Jan-15 USACE Baltimore NortheastWilliamsportNationalRollup.pdf

South Williamsport Presentation Overview of levee and LST results Jan-15 USACE Baltimore FINAL SouthWilliamsport-NationalRollup.pdf

NE Williamsport Report Levee Screening Tool Results Dec-16 USACE 20161205 NE Williamsport PrintAll.pdf

NW Williamsport Report Levee Screening Tool Results Dec-16 USACE 20161205 NW Williamsport PrintAll.pdf

South Williamsport Report Levee Screening Tool Results Dec-16 USACE 20161205 S Williamsport PrintAll.pdf

NE/NW Williamsport Report Report of Sediment Evacuation and Hydraulic Testing Relief Wells - WLNE and WLNW Aug-15 GTA Williamsport NENW Relief Well inspection.zip

South Williamsport Report Relief Well Testing- Pilot Study WLSO Nov-15 AMEC Williamsport South Relief Well inspection.zip

NE/NW Williamsport Specifications 2013 Riprap Repair Project Specifications and Contract Documents Jul-13 Williamsport Riprap Repair Specs sp@cityofwilliamsport.org_20170228_100356.pdf
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South Williamsport Spreadsheet Culvert inspection summary Apr-16 USACE 20160408 USACE review ratings 2015.pdf
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REPORT OF  
SEDIMENT EVACUATION AND HYDRAULIC TESTING 

 
RELIEF WELLS AT WILLIAMSPORT LEVEE 

WILLIAMSPORT, PENNSYLVANIA 
AUGUST 2015 

 
1.0 INTRODUCTION 

This Report presents the results of the sediment evacuation and hydraulic testing of relief 

wells at the Williamsport Levee located in Williamsport, Pennsylvania.  There are 102 relief wells 

associated with the Williamsport Levee system.  Twenty-three of these wells were targeted by the 

U.S. Army Corps of Engineers (USACE) for sediment removal operations (see Section 3.0 of this 

Report), and all of the wells were planned for hydraulic testing (see Section 4.0 of this Report).   

 
The 102 relief wells associated with the Williamsport Levee system are located along 

Lycoming Creek, Miller’s Run, and the West Branch of the Susquehanna River.  The relief wells are 

designed to relieve hydrostatic pressure at the base of the levee system. “The Susquehanna River 

Flood Control Project; Williamsport Pennsylvania Sections I and II, General Plan” (General Plan), 

prepared by the USACE, indicates the approximate locations of the Williamsport relief wells and is 

attached to this Report in Appendix A. 

 

According to information provided by the City of Williamsport, the levee relief wells are 

grouped into “Unit” designations as follows:   

 

 Units 1-1 and 1-2 (designated herein as Unit 1), consisting of Wells  RW-61 through RW-81 

and RW-90 through RW-101R; 

 Unit 2B, consisting of Wells RW-115 through RW-122; 

 Unit 4B, consisting of Wells RW-34 through RW-46; 

 Unit 4C, consisting of Wells RW-18 through RW-24;  

 Unit 5C-Northwest, consisting of Wells RW-1 through RW-17; and 

 Unit 5C-Northeast, consisting of Wells RW-123 through RW-138. 
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Additional summary information regarding each of these Units is provided in Section 2.0 of 

this Report. 

 

In keeping with the aforementioned grouping of wells by Units, the results of the hydraulic 

testing that are appended to this Report are organized by Unit designation.   Appendices B through G 

contain well location plans, well data tables and hydraulic testing results for each of the respective 

well groupings of Units 1 through 5C-Northeast.  The results of the sediment evacuation are 

presented in Section 3.0 of this Report.   

 

Prior to initiating sediment removal and hydraulic testing operations at the site, GTA 

obtained concurrence of the USACE with the planned scope of work and operational procedures in 

an October 20, 2014 electronic mail transmittal from the USACE.  The agreed upon scope of work 

included 1.5 hours on average of sediment removal operations via forced air (air-lifting) at well 

locations selected for sediment evacuation, and performance of step-drawdown testing for up to 2 

hours per well at rates ranging from about 5 to 15 gallons per minute (gpm). The results of the 

sediment evacuation and hydraulic testing are summarized herein.   

 

2.0 DESCRIPTION OF WELL UNIT AREAS (UNITS 1 through 5C-NORTHEAST) 
 

This Section of the Report provides background information regarding the wells within each 

of the Unit designations for the Williamsport Levee system.   Information provided herein regarding 

the wells e.g., diameter, design depth, discharge area etc., was provided to Geo-Technology 

Associates, Inc. (GTA) by the City of Williamsport.    

 

Unit 1 consists of Wells RW-61 through RW-101R.  Plans indicating approximate locations 

of wells in Unit 1 are attached to this Report in Appendix B, along with a Seepage Relief Well 

Sounding table (indicating well depths, screen lengths, water level information, sediment thickness 

information, etc.) for Unit 1, obtained from the City of Williamsport.   Wells RW-61 through RW-81 

are situated to the south of several baseball fields on the south side of West 4th Street.  Wells RW-82 

through 101R are positioned to the north of Highway 220 and south of the Pennsylvania Railroad 

tracks and West 3rd Street.  The wells in Unit 1 are near to Lycoming Creek, are 12-inches in 
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diameter, and range in design depth from approximately 13.17 to 61 feet below the existing ground 

surface (ft bgs).  Wells RW-61 through RW-89 discharge into the area between Pennsylvania 

Railroad and West 4th Street, and wells RW-90 through 101R discharge into the Cemetery Run 

ponding area.   

 

Unit 2B consists of wells RW-115 through RW-122.  A plan indicating approximate 

locations of wells in Unit 2B is attached to this Report in Appendix C, along with a Seepage Relief 

Well Sounding table for Unit 2B obtained from the City of Williamsport.   Wells RW-115 through 

RW-122 are situated to the south of Interstate 180.  The wells in Unit 2B are near to Miller’s Run 

and its confluence with the West Branch of the Susquehanna River, are 12-inches in diameter, and 

range in design depth from approximately 27 to 47 ft bgs.  These wells discharge south of the 

Pennsylvania Railroad and into the West Branch of the Susquehanna River by means of drainage 

structure No. 56.  

 

Unit 4B consists of wells RW-34 through RW-46.   A plan indicating approximate locations 

of wells in Unit 4B is attached to this Report in Appendix D, along with a Seepage Relief Well 

Sounding table for Unit 4B obtained from the City of Williamsport.   The area of Unit 4B is bounded 

by West 3rd Street to the south and Highway 15 to the west.   Wells RW-34 through RW-46 are near 

to Lycoming Creek, are 12-inches in diameter, and range in design depth from approximately 34.3 to 

36.6 ft bgs.  These wells discharge to the area between Pennsylvania Railroad and West 4th Street. 

 

Unit 4C consists of wells RW-18 through RW-24.   A plan indicating approximate locations 

of wells in Unit 4C is attached to this Report in Appendix E, along with a Seepage Relief Well 

Sounding table for Unit 4C obtained from the City of Williamsport.   The area of Unit 4C is bounded 

by West 3rd Street to the north and Highway 15 to the west.   Wells RW-18 through RW-24 are near 

to Lycoming Creek, are 12-inches in diameter, and have a reported design depth of 45 ft bgs. These 

wells discharge into a drainage structure between the toe of the levee and the ramp to Interstate 180. 

 

Unit 5C-Northwest consists of wells RW-1 though RW-17.   A plan indicating approximate 

locations of wells in Unit 5C-Northwest is attached to this Report in Appendix F, along with a 

Seepage Relief Well Sounding table for Unit 5C-Northwest obtained from the City of Williamsport.  
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 The wells in Unit 5C-Northwest are situated to the north of the west Branch of the Susquehanna 

River and west of Lycoming Creek, are 12-inches in diameter and range in design depth from 

approximately 46.7 to 54.8 ft bgs.  These wells discharge into the ponding area near Arch Street 

Pump Station, and eventually the West Branch of the Susquehanna River by means of drainage 

structure No. 9. 

 

Unit 5C-Northeast consists of wells RW-123 through RW-138.  A plan indicating 

approximate locations of wells in 5C-Northeast is attached to this Report in Appendix G, along with 

a Seepage Relief Well Sounding table for 5C-Northeast obtained from the City of Williamsport. 

Wells RW-123 through RW-138 are situated to the north and south of West 4th Street.  The wells in 

Unit 5C-Northeast are near to Lycoming Creek, are 8-inches in diameter and have a reported design 

depth of 40 ft bgs.  Wells RW-123 through RW-133 discharge into in the impoundment area in the 

vicinity of Bowman Field, and Wells RW-134 through RW-138 discharge into an impoundment area 

in Elm Park. 

 

3.0 SEDIMENT EVACUATION 

Based on an electronic mail transmission dated November 7, 2014 from Mr. Barry Cortright 

of the USACE, 23 wells were targeted for sediment evacuation.  See Table 1, Sediment Evacuation 

Results for the wells targeted for sediment removal, their respective Unit designations, as well as 

past sounding information, screen lengths and sediment evacuation results.    

 

According to the USACE, the sediment thickness within the wells should be 10 percent or 

less of the well screen length. The process for the USACE’s selection of wells for sediment 

evacuation was as follows:  reported screen depths were multiplied by 0.1; measured well depths 

(measured by City of Williamsport personnel in 2014) were subtracted from reported well design 

depths; and the calculated 10-percent screen length was compared with the difference in design and 

measured depths.  If the positive differential in measured vs. design depth exceeded 10 percent of 

the screen length, the well was targeted for sediment removal.  It is noted that some of the measured 

depths in 2014 exceeded the design depths.   
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Table 1: Sediment Evacuation Results 

Unit Area Well No. Well Design 
Depth 

Screen 
Length 

Measured 
Well Depth 

Measured 
Well Depth 

Allowable 
Sediment 
Thickness 

Sediment 
Thickness 

DATE of 
Sediment 
Removal 

Operations 

DTW Before DTB 
Before 

Duration 
Sediment 
Removal 

Operations 

DTB 
After 

Sediment 
Thickness 

After Removal 

Post-removal 
sediment (material) 
thickness equal to or 

less than 10% of 
Screen Length? 

(Yes (Y)/ if no then 
est. percent) 

  
 

(Feet) 
 

(Feet) 
1988  
(Feet) 

2014   
(Feet) 

 
(Feet) 

2014   
(Feet) 2015 2015  

(Feet) 
2015  
(Feet) 

 
(Hours) 

2015  
(Feet) 

2015 
(Feet) 

2015 
(Feet) 

Unit 5C-
Northwest 

RW- 6 50.70 37 38.8 36.3 3.7 14.4 4/13/2015 8.5 45.8 3.0 49.2 1.5 Y 
RW - 8 46.73 38 43.2 41.7 3.8 5.0 4/14/2015 3.15 42.3 2.5 46.8 -0.07** Y 
RW - 9 46.70 37 41.5 40.5 3.7 6.2 4/15/2015 3.2 41.2 2.5 46.5 0.2 Y 

RW - 10 46.70 37 44.4 39.9 3.7 6.8 4/16/2015 2.51 40 3.5 44.9 1.8 Y 
RW - 11 46.66 38 45 42.7 3.8 4.0 4/17/2015 2.71 43.2 1.5 46.06 0.6 Y 
RW - 12 46.75 37 43.4 40.7 3.7 6.1 4/18/2015 2.95 41.35 0.5 46.5 0.25 Y 

Unit 4B 
RW - 43 36.60 29 34.2 32.7 2.9 3.9 4/2/2015 12.15 32.71 2 36.5 0.10 Y 
RW - 44 36.60 28 34.2 32.6 2.8 4.0 4/2/2015 13.08 32.87 2.5 35.7 0.90 Y 

Unit 1 

RW - 72* 13.50 5 11.9 11.8 0.5 1.7 4/1/2015 11.39 12.15 2 12.15 1.35 N- 27% 
RW - 74* 16.67 9 14.4 14.2 0.9 2.5 4/1/2015 11.5 14.3 2 14.3 2.37 N- 26% 
RW - 75 21.75 13 20.2 20 1.3 1.8 4/1/2015 11.05 20.25 2 21.7 0.05 Y 
RW - 80 38.00 30 34.7 34.6 3.0 3.4 4/1/2015 11.65 34.9 2 36.4 1.60 Y 
RW - 81 38.00 31 34.3 34 3.1 4.0 4/1/2015 11.35 34.1 2 37.1 0.90 Y 
RW - 87 38 32 32.9 32.9 3.2 5.1 4/15/2015 10.4 33.6 1.5 36.3 1.7 Y 

Unit 2B 

RW - 117 31 21 28.5 27.9 2.1 3.3 4/15/2015 3.8 28.45 1.5 32.05 -1.05** Y 
RW - 119 47 33 44.5 43.9 3.3 3.5 4/15/2015 11.9 44.4 1.5 46.5 1 Y 
RW - 121 39 26 36.6 31.8 2.6 7.6 4/15/2015 9.35 32.2 3.0 33.4 5.6 N - 21.5% 

Unit 5C- 
Northeast 

RW - 123 40.00 32 36.1 34.7 3.2 5.3 3/30/2015 12.12 34.85 3 36.45 3.55 N - 11.1%*** 
RW - 132 40.00 32 42.7 32.3 3.2 7.7 3/30/2015 11.15 41.2 0 41.2 0 Y 
RW - 133 40.00 32 37.4 32.3 3.2 7.7 3/30/2015 10.87 32.47 2 35.2 4.8 N - 15%*** 
RW - 134 40.00 32 34.3 33.5 3.2 6.5 3/31/2015 10.9 33.6 1 39.9 0.1 Y 
RW - 136 40.00 32 39.3 36.5 3.2 3.5 3/31/2015 10.56 36.75 2 37.9 2.1 Y 
RW - 138 40.00 32 30 23.1 3.2 16.9 3/31/2015 9.92 23.2 2 39.1 0.9 Y 

Notes: Measurements are in feet and from top of riser pipe; measurements prior to 2015 by others.     
 Screen lengths and design depths are from City of Williamsport/USACE.  
 Table adapted from Relief Well Sounding Tables provided by the City of Williamsport and USACE. 
 According to USACE, allowable sediment depth is 10% of screen length; sediment (material) thickness values assume design depths equal actual well depths. 

DTW before = depth to water in well from top of casing prior to sediment removal (in feet) 
DTB before = depth to bottom of well from top of casing prior to sediment removal (in feet) 
DTB after = depth to bottom of well from top of casing after sediment removal operations (in feet) 

 *Insufficient water in wells for sediment removal 
 ** Negative values may be artifacts of disparity between actual and design well depth 
 *** Hard layer encountered and discharge water was clear; possibly bottom of well 
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3.1 Sediment Evacuation Operations 

Sediment evacuation was performed during the period of March 30, 2015 through 

April 18, 2015.  Prior to sediment evacuation, GTA performed water level measurements and well 

depth soundings, the results of which are indicated in Table 1.  In order to remove sediment that had 

accumulated at the bottom of the relief wells, an air-lift system was used including a generator, 

portable air compressor, polyethylene tubing and 1-inch inside diameter flush-threaded polyvinyl 

chloride (PVC) pipe.  The PVC pipe was lowered to the bottom of the wells and compressed air was 

forced through the polyethylene tubing inserted in the PVC to lift water and sediment to the 

ground surface. 

 

 3.2 Sediment Evacuation – Additional Notes  

On April 1, 2015, sediment evacuation efforts were initiated at Wells RW-72 and RW-74.  

However, due to insufficient water column height in these wells to facilitate air-lifting, sediment 

removal was precluded.  Additional efforts were made on July 30, 2015, with the City of 

Williamsport adding water to these wells via truck-mounted water tanks during air-lifting in an 

attempt to increase the water levels to a suitable height to facilitate sediment removal.   However, 

water introduced at rates of up to 75 gpm quickly moved into the formation surrounding the wells, 

resulting in no substantial water level increase, again  precluding sediment evacuation via air-lifting.  

   

On March 31, 2015, sediment removal operations at Wells RW-123 and RW-133 resulted in 

approximately 1.75 and 2.9 feet of sediment removal, respectively.   Below this removed material in 

both wells an unidentified hard layer was encountered, which may have been the well bottom, or 

other hardened material.  The encountered hard layers precluded further material removal and 

operations at these locations were subsequently terminated.   GTA performed sediment evacuation 

within well RW-121 for 3 hours on April 15, 2015, and removed approximately 2 feet of silty clay, 

after which removal operations were terminated due to the nature of the materials in the well causing 

a very low sediment removal rate.  

 

It is noted that well depth measurements at Wells RW-6 and RW-132 performed by GTA in 

2015 differed by about 9 to 10 feet relative to previous measurements by others in 2014 (2015 
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measurement at Well RW-132 was similar to that of 1988).  This may be related to floating debris or 

some other obstruction encountered during previous measurements.  It is noted that relatively thick 

mud was encountered in Wells RW-6 and RW-10; black plastic or rubber debris was observed in 

discharge from Well RW-44; wood debris, sticks or other debris were encountered in Wells RW-87 

and RW-136; and mud and relatively large rock fragments were encountered in the discharge from 

Well RW-121. 

 

4.0 HYDRAULIC TESTING, SAND CONTENT and SPECIFIC CAPACITY 

ESTIMATION 
 

Hydraulic Testing was performed within 98 of the 102 relief wells; four of the wells were not 

tested due to dry, or near-dry well conditions (RW-71 through RW-73), or inaccessibility 

(RW-99R).  In wells where sufficient water was present, GTA performed two-hour step-drawdown 

tests to evaluate specific capacity.  In wells where available drawdown was insufficient for step 

testing, but sufficient for displacement via slug insertion, slug-out testing was performed i.e., in two 

of the 98 hydraulic test wells (RW-70 and RW-74).   Sand content in the discharge water from 

pumped wells was estimated through the use of Imhoff cones.  Twenty-four-hour specific capacity 

estimates for each of the pumped wells were calculated.  The results of the hydraulic testing for 

Units 1 through 5C-Northeast, including tables summarizing specific capacity estimates, hydraulic 

test hydrographs and Imhoff cone results, are attached to this Report in Appendices B through G, 

along with tables summarizing well data and plans indicating locations of wells within each Unit 

area.   Additional notes regarding hydraulic testing results are provided in Section 4.3 of this Report, 

including enumeration of wells where results indicated relatively low specific capacity estimates and 

wells where sand content was detected. 

 

4.1 Step-Drawdown Test Operations and Specific Capacity Estimation 

 
GTA conducted two-hour step-drawdown tests within 96 relief wells throughout Units 1 

through 5C-Northeast. Pumping tests were performed using a Grundfos Redi-Flo submersible pump 

and control box, using a generator for the power source.  Prior to initiating hydraulic testing, static 

water levels were measured within each well.  GTA performed the step-drawdown tests at rates of 
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about 5, 10, and 15 gpm within each well.  Each pumping step was approximately 40 minutes in 

duration.  Flow was measured regularly during each step by means of a graduated volumetric 

container and stopwatch at the end of the discharge line.   Discharge was directed away from the 

pumping wells using 100 to 300 feet of discharge line.   During the pumping tests, water levels in the 

test wells were measured using an electronic water level probe, and also with Levelogger pressure 

transducers coupled with a barologger.  

 

In order to provide an indication of relief well discharge water sand content, samples of well 

discharge were collected at approximately 5 and 115 minutes into each test.  Measurements of 

settled sand content for each sample were performed by making use of Imhoff cones; measurements 

were taken for each sample at approximately 2 and 60 minutes after collection. As previously noted, 

step-Drawdown graphs,  Imhoff cone photos and Imhoff cone results summaries are attached to this 

Report in Appendices B through G for wells in Units 1 through 5C-Northeast. 

 

Step-drawdown test data and 24-hour specific capacity estimates for each step-tested well are 

summarized in the Step-Drawdown Test Data Sheet and 24-Hour Specific Capacity Estimate tables, 

attached in Appendices B through G for each well area Unit.  Specific capacity was estimated based 

on 24-hour projections of drawdown for each test step, with average values of specific capacity also 

calculated for each overall step test.   

 

4.2 Slug Testing 

 
Slug testing was performed in wells RW-70 and RW-74 as there was insufficient water to 

perform a step-drawdown test. The slug testing was performed on July 27, 2015. Slug tests were 

performed by rapidly lowering and then removing cylindrical slugs composed of weighted PVC into 

and out of each well, causing water level displacement. Changing groundwater levels were measured 

using a Solinst Levelogger pressure transducer, supplemented with manual hand measurements via a 

Slope Indicator Water Level Indicator. A Barologger was used to measure barometric pressure 

changes during the testing period.  No estimation of sand content was performed on slug tested wells 

as no water was pumped to the surface.  Graphs of slug test data are attached to this Report 

in Appendix B. 
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4.3 Hydraulic Testing  – Additional Notes  

Generally step-drawdown testing resulted in relatively little drawdown, with observed 

drawdown for 15 gpm steps for a substantial majority of the wells being well below 1 foot.  

Estimated average 24-hour specific capacities (SC) generally were in the tens or hundreds of gpm/ft. 

Exceptions include all of the wells in Unit 2B (wells RW- 115 through RW-122) which were 

associated with SC-values of 2.5 gpm/ft or lower.   Other wells with relatively low SC values, i.e., 

below an arbitrarily selected SC-value of 5 gpm/ft, were as follows: Wells RW-77 and 

RW-100 (Unit 1); Well RW-39 (Unit 4B); and Well RW-8 (Unit 5C-Northwest).   This listing of 

relatively low results does not necessarily indicate whether lower SC results are related primarily to 

well performance, naturally occurring formation characteristics, etc.    

 

Generally sand content was not detected in Imhoff cone samples for Wells in Units 1 through 

5C-Northeast.  The following exceptions are noted for samples from wells in which sand content 

was detected:  Well RW-100 (Unit 1); Wells RW-119 and RW-121 (Unit-2B); Wells RW-4, RW-6 

and RW-7 (Unit 5C-Northwest); and Wells RW-137 and RW-138 (Unit 5C-Northeast).   

 

Please see Appendices B through G of this Report, as well as Section 3.0 for additional 

information. 

 

5.0 LIMITATIONS 
This Report has been prepared for the exclusive use of the City of Williamsport in 

accordance with generally accepted engineering practice.  No warranty, express or implied, is made. 

 

The hydraulic test and sediment evacuation results summarized in this Report are based on 

the data obtained from limited observations utilizing on-site wells. Wells indicate groundwater 

conditions only within specific areas at specific times, and only to the depths penetrated.  They do 

not necessarily reflect variations in hydrologic conditions that may exist outside of the locations that 

are evaluated or at different times of evaluation   
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GTA is not responsible for any claims, damages, or liability associated with interpretation of 

hydrologic data or reuse of the data or analysis without the expressed written authorization of GTA. 

 

This Report and the attached appendices are instruments of service.  If certain conditions or 

items are noted during our evaluation, GTA may be required by prevailing statutes to notify and 

provide information to regulatory or enforcement agencies.  GTA will notify our Client should a 

required disclosure condition exist. 

 

This Report was prepared by GTA for the sole and exclusive use of GTA and the City of 

Williamsport.  Use and reproduction of this Report by any other person without the expressed 

written permission of GTA and the City of Williamsport is unauthorized, and such use is at the sole 

risk of the user. 

 

 

 
*****END OF REPORT***** 



APPENDIX A  
 

GENERAL PLAN AND GENERAL 
PLAN WITH WELL UNIT AREAS 
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25-Sep-14 MSG EL 0.30

Well Contract 
Reference 

Sta. Well 
Diameter

Well 
Design 
Depth

*Spacing 
Center to 

Center 

Screen 
Length 

Measured 
Well Depth

Measured 
Well 

Depth

Change in 
Well 

Depth

Water 
Column 
Height 

Allowable 
Sediment 
Thickness 

Sediment 
Thickness

No. No. No. (Inches) Feet Feet Feet 1988 (Feet) 2014  
(Feet)

1988-2014 
(Feet)

(Feet) (Feet) 2014  (Feet)

61 1 12 30.00 50 24 30.3 30.1 0.2 18 2.4 0.1
62 2 12 38.00 50 31 36.3 35.4 0.9 23.8 3.1 2.6
63 3 12 30.33 50 25 N/A 29.4 N/A 17.7 2.5 0.9
64 4 12 23.50 50 15 23.9 23.4 0.5 11.1 1.5 0.1
65 5 12 27.33 50 18 27.3 27.2 0.1 13.4 1.8 0.1
66 6 12 38.00 50 30 38 37.9 0.1 23.2 3.0 0.1
67 7 12 35.00 50 28 34.8 34.6 0.2 21.8 2.8 0.4
68 8 12 18.33 50 11 18.5 18.4 0.1 5.9 1.1 -0.1
69 9 12 18.33 50 11 18.4 18.3 0.1 4.7 1.1 0.0
70 10 12 15.17 50 7 15.2 15.1 0.1 1.6 0.7 0.1
71 11 12 14.50 50 7 13.6 13.5 0.1 0 0.7 1.0
72 12 12 13.50 50 5 11.9 11.8 0.1 0 0.5 1.7
73 13 12 13.17 50 5 12.7 12.6 0.1 0 0.5 0.6
74 14 12 16.67 50 9 14.4 14.2 0.2 0.1 0.9 2.5
75 15 12 21.75 50 13 20.2 20 0.2 6.7 1.3 1.8
76 16 12 28.33 50 22 27.6 27.3 0.3 14.6 2.2 1.0
77 17 12 36.83 50 32 34.6 34.1 0.5 22.5 3.2 2.7
78 18 12 38.00 50 29 37.1 36.9 0.2 23.5 2.9 1.1
79 19 12 38.00 50 28 37.2 36.8 0.4 23.1 2.8 1.2
80 20 12 38.00 50 30 34.7 34.6 0.1 21 3.0 3.4
81 21 12 38.00 50 31 34.3 34 0.3 20 3.1 4.0

Notes: a. All measurements are in feet and from top of riser pipe.
b. Screen lengths scaled from as-builts.
c.  Allowable sediment depth is 10% of screen length.
d. Wells 61 through 89 discharge into the area between Pennsylvania RR and West Fourth Street
 and wells 90 through 101R discharge into the Cemetery Run Ponding Area.
f. All notes hereon and measurements  by the City of Williamsport and/or others. 

*Spacing corresponds to the spacing between the center of the well in its respective row to the well in the row directly beneath it. 

Geo Technology Associates
WILLIAMSPORT FLOOD PROTECTION PROJECT

SEEPAGE RELIEF WELL SOUNDING
LEVEE UNIT 1 – NORTHEAST



25-Sep-14 MSG EL 0.30

Well Contract 
Reference 

Sta. Well 
Diameter

Well 
Design 
Depth

*Spacing 
Center to 

Center 

Screen 
Length 

Measured 
Well Depth

Measured 
Well 

Depth

Change in 
Well 

Depth

Water 
Column 
Height 

Allowable 
Sediment 
Thickness 

Sediment 
Thickness

No. No. No. (Inches) Feet Feet Feet 1988 (Feet) 2014  
(Feet)

1988-2014  
(Feet)

(Feet) (Feet) 2014  (Feet)

82 22 12 38 50 31 36.5 36.3 0.2 21.7 3.1 1.7
83 23 12 38 50 30 35.6 35.4 0.2 20.4 3.0 2.6
84 24 12 38 50 30 36.5 36.3 0.2 21.1 3.0 1.7
85 25 12 38 50 31 36.8 36.7 0.1 22 3.1 1.3
86 26 12 38 50 32 37 35.7 1.3 21.3 3.2 2.3
87 27 12 38 50 32 32.9 32.9 0 17.9 3.2 5.1
88 28 12 38 50 33 36.3 36.1 0.2 21.4 3.3 1.9
89 29 12 38 50 33 37.7 39.7 N/A 22.4 3.3 0.3
90 30 12 48 100 38 45.9 45.5 0.4 31.2 3.8 2.5
91 31 12 48 100 36 46.7 46.5 0.2 32.9 3.6 1.5
92 32 12 48 100 35 47 46.8 0.2 32 3.5 1.2
93 33 12 48 100 34 47.8 47.7 0.1 32.4 3.4 0.3
94 34 12 43 100 34 42.1 41.2 0.9 32.5 3.4 1.3
95 35 12 48 100 35 46.5 46.5 0 34.9 3.5 1.5
96 36 12 48 100 35 47.2 47.1 0.1 34.7 3.5 0.9
97 37 12 48 100 34 47.3 47 0.3 34.3 3.4 1
98 38 12 48 36 46.1 45.9 0.2 33.1 3.6 2.1

99R 12 50 100 38.5 37 1.5 31.4
100R 12 60 100 47.4 46.8 0.6 40.4
101R 12 61 44.4 45 -0.6 37.5

Notes: a. All measurements are in feet and from top of riser pipe.
b. Screen lengths scaled from as-builts.
c. Allowable sediment depth is 10% of screen length.
d.  Wells 61 through 89 discharge into the area between Pennsylvania RR and West Fourth Street. 
e. Wells 90 through 101R discharge into the Cemetery Run Ponding Area.
f. Well numbers 102 through 114 have been removed by Penn DOT (1974) during I 180 construction contract.
g. All notes hereon and measurements  by the City of Williamsport and/or others. 

Relief wells are relocated from original position
*Spacing corresponds to the spacing between the center of the well in its respective row to the well in the row directly beneath it. 

Geo Technology Associates
WILLIAMSPORT FLOOD PROTECTION PROJECT

SEEPAGE RELIEF WELL SOUNDING
LEVEE UNIT 1 – NORTHEAST



Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

61 5.8 0.12 48.3 10.0 0.33 30.3 15.4 0.54 28.5 35.7
62 5.8 0.38 15.3 9.7 0.61 15.9 15.0 0.95 15.8 15.7
63 5.0 0.23 21.7 9.1 0.38 23.9 15.0 0.48 31.3 25.6
64 5.2 0.08 65.0 10.0 0.21 47.6 14.3 0.31 46.1 52.9
65 5.1 0.1 51.0 10.2 0.2 51.0 15.0 0.29 51.7 51.2
66 5.2 0.048 108.3 10.3 0.072 143.1 15.4 0.12 128.3 126.6
67 5.2 0.005 1040.0 10.3 0.026 396.2 15.8 0.05 316.0 584.1
68 5.0 0.18 27.8 10.0 0.4 25.0 15.8 0.65 24.3 25.7
69 5.2 0.21 24.8 10.3 0.58 17.8 15.0 0.94 16.0 19.5
75 5.2 0.28 18.6 9.7 0.68 14.3 15.4 0.9 17.1 16.6
76 5.0 0.2 25.0 10.0 0.41 24.4 15.0 0.82 18.3 22.6
77 5.0 1.5 3.3 10.0 4.7 2.1 15.0 7.9 1.9 2.5
78 5.0 0.2 25.0 10.0 0.35 28.6 15.0 0.62 24.2 25.9
79 5.2 0.3 17.3 10.0 0.67 14.9 15.0 1.2 12.5 14.9
80 5.0 0.2 25.0 10.0 0.35 28.6 15.0 0.58 25.9 26.5
81 5.2 0.065 80.0 10.0 0.12 83.3 15.0 0.36 41.7 68.3
82 5.0 0.04 125.0 10.0 0.08 125.0 15.0 0.11 136.4 128.8
83 4.4 0.041 107.3 10.0 0.08 125.0 15.0 0.12 125.0 119.1
84 5.0 0.042 119.0 10.0 0.12 83.3 15.0 0.2 75.0 92.5
85 5.0 0.04 125.0 10.0 0.081 123.5 15.0 0.14 107.1 118.5
86 5.0 0.08 62.5 10.0 0.13 76.9 15.0 0.15 100.0 79.8
87 4.7 0.08 58.8 10.0 0.12 83.3 15.0 0.22 68.2 70.1
88 5.0 0.2 25.0 10.0 0.3 33.3 15.0 0.4 37.5 31.9
89 5.0 0.15 33.3 10.0 0.35 28.6 15.0 0.5 30.0 30.6
90 5.0 0.04 125.0 10.0 0.06 166.7 15.0 0.1 150.0 147.2
91 5.0 0.025 200.0 10.0 0.038 263.2 15.0 0.095 157.9 207.0
92 5.0 0.01 500.0 10.0 0.04 250.0 15.0 0.07 214.3 321.4
93 5.0 0.01 500.0 10.0 0.03 333.3 15.0 0.05 300.0 377.8
94 5.1 0.14 36.4 10.0 0.3 33.3 15.0 0.44 34.1 34.6
95 5.0 0.3 16.7 10.0 0.58 17.2 15.0 0.9 16.7 16.9
96 5.0 0.025 200.0 10.0 0.055 181.8 15.0 0.095 157.9 179.9
97 5.0 0.18 27.8 10.0 0.42 23.8 15.0 0.65 23.1 24.9
98 5.0 0.14 35.7 10.0 0.26 38.5 15.0 0.40 37.5 37.2
100 5.0 3.20 1.6 10.2 4.60 2.2 15.0 5.60 2.7 2.2
101 5.1 0.20 25.5 10.0 0.28 35.7 15.0 0.36 41.7 34.3

Williamsport Levee
Unit 1

Step Drawdown Test Data Sheet and 24‐Hour Specific Capacity Estimates

Well

Step 1 Step 2 Step 3

Average 24‐hour 
Specific Capacity for 
Steps 1 through 3 

(gpm/ft)
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-61 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-62 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 63 - Step Test 
Pumping at Approx 5, 9.1, and 15 GPM  

5 GPM 15 GPM 

9.1 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-63 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 64 - Step Test 
Pumping at Approx 5.2, 10, and 14.3 GPM  
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-64 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 65 - Step Test 
Pumping at Approx 5.1, 10.2, and 15 GPM  
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-65 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 66 - Step Test 
Pumping at Approx 5.2, 10.3, and 15.4 GPM  
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-66 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result:<0.3mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 67 - Step Test 
Pumping at Approx 5.2, 10.3, and 15.8 GPM  
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-67 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Results: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 68 - Step Test 
Pumping at Approx 5, 10, and 15.8 GPM  
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-68 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 69 - Step Test 
Pumping at Approx 5.2, 10.3, and 15 GPM  

5.2 GPM 

15 GPM 

10.3 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-69 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 70 ‐ Slug‐Out Test

Static Water Level



0

0.5

1

1.5

2

2.5

3

0.001 0.01 0.1 1 10 100 1000 10000

Ch
an

ge
 in

 W
at
er
 le
ve
l (
ft
)

Log Time (minutes)

Relief Well 74 ‐ Slug‐Out Test

Static Water Level
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Relief Well 75 - Step Test 
Pumping at Approx 5.2, 9.7, and 15.4 GPM  

5.2 GPM 

15.4 GPM 

9.7 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-75 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 76 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-76 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min  
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 



0

2

4

6

8

10

12
0.1 1 10 100 1000 10000 100000

Dr
aw

do
w

n 
(ft

) 

Log Time (minutes) 

Relief Well 77 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-77 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 78 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-78 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
  
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 79 - Step Test 
Pumping at Approx 5.2, 10, and 15 GPM  

5.2 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-79 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 80 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 
15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-80 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 81 - Step Test 
Pumping at Approx 5.2, 10, and 15 GPM  

5.2 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-81 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min  
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 82 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-82 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 83 - Step Test 
Pumping at Approx 4.4, 10, and 15 GPM  

4.4 GPM 
15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-83 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min  
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 84 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-84 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 85 - Step Test 
Pumping at Approx 5, 9.7, and 15 GPM  

5 GPM 15 GPM 

9.7 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-85 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 86 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 
15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-86 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 87 - Step Test 
Pumping at Approx 4.7, 10, and 15 GPM  

4.7 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-87 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 88 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-88 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 89 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-89 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 90 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 
15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-90 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL   
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 91 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-91 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 92 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-92 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 93 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-93 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 94 - Step Test 
Pumping at Approx 5.1, 10, and 15 GPM  

5.1 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-94 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 95 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-95 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 96 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-96 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 97 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-97 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 98 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-98 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 100 - Step Test 
Pumping at Approx 5, 10.2, and 15 GPM  

5 GPM 

15 GPM 

10.2 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-100 
 
Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: 1.5 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: 4.5 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 101 - Step Test 
Pumping at Approx 5.1, 10, and 15 GPM  
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-101 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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LYCOMING COUNTY, PENNSYLVANIA

RELIEF WELLS RW-115 THROUGH RW-122

WILLIAMSPORT LEVEE
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JOB NO. SCALE: FIGURE:DRAWN BY:DATE: REVIEW BY:

UNIT 2B



26-Sep-14 MSG EL 0.20

Well Contract 
Reference 

Sta. Well 
Diameter

Well 
Design 
Depth

*Spacing 
Center to 

Center 

Screen 
Length 

Measured 
Well Depth

Measured 
Well Depth

Change in 
Well 

Depth

Water 
Column 
Height 

Allowable 
Sediment 
Thickness 

Sediment 
Thickness

No. No. No. (Inches) Feet Feet Feet 1988 (Feet) 2014  (Feet) 1988-2014  
(Feet)

(Feet) (Feet) 2014  (Feet)

115 1 12 27 50 20 25.2 24.7 0.5 13.8 2 2.72
116 2 12 32 50 24 31.1 30.9 0.2 21.6 2.4 1.1
117 3 12 31 140 21 28.5 27.9 0.6 18.4 2.1 3.3
118 4 12 35 50 16 35 34 1 15.7 1.6 1.2
119 5 12 47 50 33 44.5 43.9 0.6 27 3.3 3.5
120 6 12 40 50 24 40.5 40.4 0.1 25.7 2.4 -0.9
121 7 12 39 50 26 36.6 31.8 4.8 19.2 2.6 7.6
122 8 12 41 27 40.9 40.5 0.4 28.4 2.7 0.4

Notes: a. All measurements are in feet and from top of riser pipe.
b. Screen lengths scaled from as-builts.
c. Allowable sediment depth is 10% of screen length.
d. These wells discharge south of the Pennsylvania RR and into the West Branch of the Susquehanna River via drainage structure No. 56. 
e. All notes hereon and measurements  by the City of Williamsport and/or others. 

*Spacing corresponds to the spacing between the center of the well in its respective row to the well in the row directly beneath it. 

Geo Technology Associates
WILLIAMSPORT FLOOD PROTECTION PROJECT

SEEPAGE RELIEF WELL SOUNDING
LEVEE UNIT 2B – NORTHEAST



Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

115 5.0 2.60 1.9 9.9 4.60 2.2 15.4 6.06 2.5 2.2
116 5.0 3.18 1.6 10.0 5.18 1.9 15.0 8.19 1.8 1.8
117 5.0 3.11 1.6 10.0 8.20 1.2 15.0 12.41 1.2 1.3
118 5.0 10.00 0.5 6.0 10.40 0.6 N/A N/A N/A 0.5
119 5.0 11.40 0.4 10.0 19.70 0.5 N/A N/A N/A 0.5
120 5.1 2.22 2.3 9.8 4.22 2.3 15.0 5.40 2.8 2.5
121 5.0 5.57 0.9 10.0 10.00 1.0 N/A N/A N/A 0.9
122 5.0 3.05 1.6 10.0 6.05 1.7 15.0 12.60 1.2 1.5

Note:  Relief wells 118, 119 and 121 were tested in two steps each due to low available drawdown for third step

Williamsport Levee
Unit 2B

Step Drawdown Test Data Sheet and 24‐Hour Specific Capacity Estimates

Well

Step 1 Step 2 Step 3

Average 24‐hour 
Specific Capacity for 
Steps 1 through 3 

(gpm/ft)
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Relief Well 115 - Step Test 
Pumping at Approx 5, 9.9, and 15.4 GPM  

5 GPM 
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9.9 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-115 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 116 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-116 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 117 - Step Test 
Pumping at Approx 5, 9.5, and 14.6 GPM  

5 GPM 

14.6 GPM 

9.5 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-117 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 118 - Step Test
Pumping at Approx 5 and 6 GPM 
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-118 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 119 - Step Test
Pumping at Approx 5 and 10 GPM 
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Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-119 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 120 - Step Test
Pumping at Approx 5.1, 9.8, and 15 GPM 

5 GPM
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24 hours = 1440 minutes



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-120 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 121 - Step Test
Pumping at Approx 5 and 10 GPM 
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10 GPM

24 hours = 1440 minutes



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-121 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: 3.5 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 122 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 
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24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-122 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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LYCOMING COUNTY, PENNSYLVANIA

RELIEF WELLS RW-34 THROUGH RW-46

WILLIAMSPORT LEVEE
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JOB NO. SCALE: FIGURE:DRAWN BY:DATE: REVIEW BY:

UNIT 4B



24-Sep-14 MSG EL 0.30

Well Contract 
Reference 

Sta. Well 
Diameter

Well 
Design 
Depth

*Spacing 
Center to 

Center 

Screen 
Length 

Measured 
Well Depth

Measured 
Well 

Depth

Change in 
Well 

Depth

Water 
Column 
Height 

Allowable 
Sediment 
Thickness 

Sediment 
Thickness

No. No. No. (Inches) Feet Feet Feet 1988 (Feet) 2014  
(Feet)

1988-2014  
(Feet)

(Feet) (Feet) 2014  (Feet)

34 17 50+00 12 34.69 50 27 34.1 34 0.1 21.4 2.7 0.7
35 18 12 34.69 50 26 34.6 34.2 0.4 21.7 2.6 0.5
36 19 12 34.32 50 26 34.5 34.3 0.2 31.3 2.6 0.0
37 20 12 29.10 50 23 29 28.9 0.1 16.6 2.3 0.2
38 21 12 34.44 50 29 33.3 33 0.3 20 2.9 1.4
39 22 12 36.52 50 27 36.2 36.1 0.1 22.2 2.7 0.4
40 23 12 36.62 75 28 35.7 35.5 0.2 21.8 2.8 1.1
41 24 12 36.52 75 30 36.3 35.9 0.4 21.6 3.0 0.6
42 25 12 36.60 75 27 36 35.3 0.7 20.5 2.7 1.3
43 26 12 36.60 75 29 34.2 32.7 1.5 18.8 2.9 3.9
44 27 12 36.60 75 28 34.2 32.6 1.6 17.1 2.8 4.0
45 28 12 36.52 75 26 35.8 35.7 0.1 21.6 2.6 0.8
46 29 12 36.52 24 36.4 36.3 0.1 21.8 2.4 0.2

Notes: a. All measurements are in feet and from top of riser pipe.
b. Screen lengths scaled from as-builts.
c.  Allowable sediment depth is 10% of screen length.
d. These wells discharge into the area between Pennsylvania RR and West Fourth Street.
e. Seepage releif well numbers 47 through 60 have been removed for construction and other reasons.
f. All notes hereon and measurements  by the City of Williamsport and/or others. 

*Spacing corresponds to the spacing between the center of the well in its respective row to the well in the row directly beneath it. 

Geo Technology Associates
WILLIAMSPORT FLOOD PROTECTION PROJECT

SEEPAGE RELIEF WELL SOUNDING
LEVEE UNIT 4B – NORTHWEST



Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

34 5.0 0.04 125.0 10.1 0.05 202.0 15.0 0.08 187.5 171.5
35 5.0 0.032 156.3 10.0 0.042 238.1 15.0 0.072 208.3 200.9
36 5.0 0.022 227.3 10.0 0.032 312.5 15.0 0.055 272.7 270.8
37 5.0 0.022 227.3 10.0 0.042 238.1 15.0 0.072 208.3 224.6
38 5.0 0.03 166.7 10.0 0.09 111.1 15.0 0.18 83.3 120.4
39 5.0 1.35 3.7 10.0 2.19 4.6 15.0 2.39 6.3 4.8
40 5.0 1.05 4.8 10.0 2.09 4.8 15.0 2.41 6.2 5.3
41 4.9 0.15 32.7 10.0 0.64 15.6 15.1 1.2 12.6 20.3
42 5.1 0.79 6.5 10.3 1.21 8.5 15.4 1.6 9.6 8.2
43 4.8 0.61 7.9 10.2 1.08 9.4 15.0 1.39 10.8 9.4
44 5.0 0.03 166.7 9.8 0.06 163.3 15.0 0.13 115.4 148.5
45 5.4 0.04 135.0 10.2 0.06 170.0 15.4 0.072 213.9 173.0
46 5.0 0.02 250.0 10.0 0.07 142.9 15.0 0.12 125.0 172.6

Williamsport Levee
Unit 4B

Step Drawdown Test Data Sheet and 24‐Hour Specific Capacity Estimates

Well

Step 1 Step 2 Step 3

Average 24‐hour 
Specific Capacity for 
Steps 1 through 3 

(gpm/ft)
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Relief Well 34 - Step Test 
Pumping at Approx 5, 10.2, and 15 GPM  

5 GPM 

15 GPM 

10.2 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-34 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 35 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 
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10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-35 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 36 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 
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10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-36 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 37 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 
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10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-37 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 38 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 
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10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-38 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5
0.1 1 10 100 1000 10000 100000

Dr
aw

do
w

n 
(ft

) 

Log Time (minutes) 

Relief Well 39 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 
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10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-39 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 40 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-40 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 41 - Step Test 
Pumping at Approx 4.8, 10, and 15.8 GPM  

4.8 GPM 

15.8 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-41 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  

 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 42 - Step Test 
Pumping at Approx 5.1, 10.3, and 15.4 GPM  

5.1 GPM 

15.4 GPM 

10.3 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-42 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 



0

0.5

1

1.5

2

2.5

3
0.1 1 10 100 1000 10000 100000

Dr
aw

do
w

n 
(ft

) 

Log Time (minutes) 

Relief Well 43 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-43 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 44 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-44 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL  
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 45 - Step Test 
Pumping at Approx 5.4, 10.2, and 15.4 GPM  

5.4 GPM 
15.4 GPM 

10.2 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-45 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 46 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-46 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 



APPENDIX E 
 

(UNIT 4C)   
 
 



SCALE: 1"=200'
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LYCOMING COUNTY, PENNSYLVANIA

RELIEF WELLS RW-18 THROUGH RW-24

WILLIAMSPORT LEVEE
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JOB NO. SCALE: FIGURE:DRAWN BY:DATE: REVIEW BY:

UNIT 4C



23-Sep-14 MSG EL 0.40

Well Contract 
Reference 

Sta. Well 
Diameter

Well 
Design 
Depth

*Spacing 
Center to 

Center 

Screen 
Length 

Measured 
Well Depth

Measured 
Well Depth

Change in 
Well 

Depth

Water 
Column 
Height 

Allowable 
Sediment 
Thickness 

Sediment 
Thickness

No. No. No. (Inches) Feet Feet Feet 1988 (Feet) 2014  (Feet) 1988-2014  
(Feet)

(Feet) (Feet) 2014  (Feet)

18 1 40 12 45 50 34 43.2 42.6 0.6 30.4 3.4 1.9
19 2 12 45 50 34 42.3 42 0.3 30 3.4 2.5
20 3 12 45 50 34 44.2 44.1 0.1 32.3 3.4 0.4
21 4 12 45 50 36 44.5 44.4 0.1 33.2 3.6 0.1
22 5 12 45 50 36 43.2 42.7 0.5 30.5 3.6 1.8
23 6 12 45 50 34 44.4 42.2 0.2 32.3 3.4 2.3
24 7 12 45 34 44.2 43.6 0.6 32.6 3.4 0.9

Notes: a. All measurements are in feet and from top of riser pipe.
b. Screen lengths scaled from as-builts.
c.  Allowable sediment depth is 10% of screen length.
d. Seepage relief wells numbers 25 through 33 have been removed by Penn DOT (1974) during I 180 construction contract.
e. These wells discharge into a drainage structure between the levee toe and I 180 ramp.
f. All notes hereon and measurements  by the City of Williamsport and/or others. 

All measurements taken by the borough of Williamsport
*Spacing corresponds to the spacing between the center of the well in its respective row to the well in the row directly beneath it. 

WILLIAMSPORT FLOOD PROTECTION PROJECT
SEEPAGE RELIEF WELL SOUNDING

LEVEE UNIT 4C – NORTHWEST



Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

18 5.0 0.052 96.2 10.2 0.085 120.0 14.6 0.132 110.6 108.9
19 4.8 0.009 533.3 9.8 0.021 466.7 14.6 0.04 365.0 455.0
20 5.2 0.5 10.4 9.7 0.9 10.8 14.3 1.28 11.2 10.8
21 5.2 0.48 10.8 10.0 0.72 13.9 15.0 1.04 14.4 13.0
22 5.0 0.04 125.0 10.2 0.26 39.2 15.0 0.52 28.8 64.4
23 5.2 0.91 5.7 10.0 1.6 6.3 15.0 2.12 7.1 6.3
24 4.8 0.62 7.7 10.0 1.05 9.5 15.0 1.52 9.9 9.0

Williamsport Levee
Unit 4C

Step Drawdown Test Data Sheet and 24‐Hour Specific Capacity Estimates

Well

Step 1 Step 2 Step 3

Average 24‐hour 
Specific Capacity for 
Steps 1 through 3 

(gpm/ft)
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Relief Well 18 - Step Test 
Pumping at Approx 5, 10.2, and 14.6 GPM  

5 GPM 

14.6 GPM 

10.2 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-18 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 19 - Step Test 
Pumping at Approx 4.8, 9.8, and 14.6 GPM  

4.8 GPM 

14.6 GPM 

9.8 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-19 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 20 - Step Test 
Pumping at Approx 5.1, 10.2, and 14.6 GPM  

5.1 GPM 

14.6 GPM 

10.2 GPM 
24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-20 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 21 - Step Test 
Pumping at Approx 5.2, 10, and 15 GPM  

5.2 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-21 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 22 - Step Test 
Pumping at Approx 5, 10.2, and 15 GPM  

5 GPM 

15 GPM 

10.2 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-22 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mmLmL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 23 - Step Test 
Pumping at Approx 5.2, 10, and 15 GPM  

5.2 GPM 
15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-23 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 



0

0.5

1

1.5

2

2.5

3
0.1 1 10 100 1000 10000 100000

Dr
aw

do
w

n 
(ft

) 

Log Time (minutes) 

Relief Well 24 - Step Test 
Pumping at Approx 4.8, 10, and 15 GPM  

4.8 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-24 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mLmL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 



APPENDIX F 
 

(UNIT 5C NORTHWEST)   
 
 



JOB NO. SCALE: FIGURE:DRAWN BY:DATE: REVIEW BY:

SCALE: 1"=200'
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PSSGMMJULY 20151"=200'150266

LYCOMING COUNTY, PENNSYLVANIA

RELIEF WELLS RW-1 THROUGH RW-17

WILLIAMSPORT LEVEE
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UNIT 5C - NORTHWEST



22-Sep-14 MSG EL 0.40

Well Contract 
Reference 

Sta. Well 
Diameter

Well 
Design 
Depth

*Spacing 
Center to 

Center 

Screen 
Length 

Measured 
Well Depth

Measured 
Well Depth

Change in 
Well 

Depth

Water 
Column 
Height 

Allowable 
Sediment 
Thickness 

Sediment 
Thickness

No. No. No. (Inches) Feet Feet Feet 1988 (Feet) 2014  (Feet) 1988-2014  
(Feet)

(Feet) (Feet) 2014  (Feet)

1 1 22 12 48.70 50 38 46 45.6 0.4 30.9 3.8 3.1
2 2 12 48.70 50 37 45.3 45.3 0 31.2 3.7 3.4
3 3 12 54.70 50 42 52.5 52.4 0.1 38.2 4.2 2.3
4 4 12 52.33 50 39 51.2 51.1 0.1 32.8 3.9 1.2
5 5 12 54.80 50 39 51 51 0 33.7 3.9 3.8
6 6 12 50.70 50 37 38.8 36.3 2.5 22.8 3.7 14.4
7 7 12 50.70 50 41 47.4 48.4 1 38.6 4.1 2.3
8 8 12 46.73 50 38 43.2 41.7 1.5 33.6 3.8 5.0
9 9 12 46.70 50 37 41.5 40.5 1 32.7 3.7 6.2
10 10 12 46.70 65 37 44.4 39.9 4.5 33.1 3.7 6.8
11 11 12 46.66 100 38 45 42.7 2.3 35.7 3.8 4.0
12 12 12 46.75 100 37 43.4 40.7 2.7 33.7 3.7 6.1
13 13 12 46.74 100 37 46.6 44.8 1.8 36.8 3.7 1.9
14 14 12 46.70 100 37 47.4 47.1 0.3 38.4 3.7 -0.4
15 15 12 48.70 100 38 48 48 0 38.6 3.8 0.7
16 16 12 48.70 100 38 47.3 46.6 -0.1 37 3.8 1.3
17 17 12 48.10 37 46.7 46.6 -0.1 34.6 3.7 1.5

Notes: a. All measurements are in feet and from top of riser pipe.
b. Screen lengths scaled from as-builts.
c.  Allowable sediment depth is 10% of screen length.
d. These wells discharge into the ponding area in vicinity of the Arch Street Pump Station, and then via drainage structure 
    No. 9 to the West Branch of the Susquehanna River. 
e. All notes hereon and measurements  by the City of Williamsport and/or others. 

*Spacing corresponds to the spacing between the center of the well in its respective row to the well in the row directly beneath it. 

WILLIAMSPORT FLOOD PROTECTION PROJECT
SEEPAGE RELIEF WELL SOUNDING

LEVEE UNIT 5C – NORTHWEST



WILLIAMSPORT FLOOD PROTECTION PROJECT

SEEPAGE RELIEF WELL SOUNDING
LEVEE UNIT 5C – NORTHWEST

22-Sep-14 MSG EL 0.40

Well Contract 
Reference 

Sta. Well 
Diameter

Well 
Design 
Depth

*Spacing 
Center to 

Center 

Screen 
Length 

Measured 
Well Depth

Measured 
Well Depth

Change in 
Well 

Depth

Water 
Column 
Height 

Allowable 
Sediment 
Thickness 

No. No. No. (Inches) Feet Feet Feet 1988 (Feet) 2014  (Feet) 1988-2014  
(Feet)

(Feet) (Feet)

1 1 22 12 48.70 50 38 46 45.6 0.4 30.9 3.8
2 2 12 48.70 50 37 45.3 45.3 0 31.2 3.7
3 3 12 54.70 50 42 52.5 52.4 0.1 38.2 4.2
4 4 12 52.33 50 39 51.2 51.1 0.1 32.8 3.9
5 5 12 54.80 50 39 51 51 0 33.7 3.9
6 6 12 50.70 50 37 38.8 36.3 2.5 22.8 3.7
7 7 12 50.70 50 41 47.4 48.4 1 38.6 4.1
8 8 12 46.73 50 38 43.2 41.7 1.5 33.6 3.8
9 9 12 46.70 50 37 41.5 40.5 1 32.7 3.7

10 10 12 46.70 65 37 44.4 39.9 4.5 33.1 3.7
11 11 12 46.66 100 38 45 42.7 2.3 35.7 3.8
12 12 12 46.75 100 37 43.4 40.7 2.7 33.7 3.7
13 13 12 46.74 100 37 46.6 44.8 1.8 36.8 3.7
14 14 12 46.70 100 37 47.4 47.1 0.3 38.4 3.7
15 15 12 48.70 100 38 48 48 0 38.6 3.8
16 16 12 48.70 100 38 47.3 46.6 -0.1 37 3.8
17 17 12 48.10 37 46.7 46.6 -0.1 34.6 3.7

Notes: a. All measurements are in feet and from top of riser pipe.
b. Screen lengths scaled from as-builts.
c.  Allowable sediment depth is 10% of screen length.
d. These wells discharge into the ponding area in vicinity of the Arch Street Pump Station, and then via drainage structure 
    No. 9 to the West Branch of the Susquehanna River. 

*Spacing corresponds to the spacing between the center of the well in its respective row to the well in the row directly beneath it. 



Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

1 5.0 0.07 71.4 10.0 0.12 83.3 15.0 0.17 88.2 81.0
2 5.1 0.12 42.5 10.0 0.31 32.3 15.0 0.36 41.7 38.8
3 5.0 0.14 35.7 10.0 0.27 37.0 15.0 0.55 27.3 33.3
4 5.0 0.12 41.7 10.2 0.34 30.0 15.0 0.38 39.5 37.0
5 4.9 0.16 30.6 10.0 0.31 32.3 15.0 0.4 37.5 33.5
6 5.1 0.38 13.4 10.0 0.92 10.9 15.0 1.24 12.1 12.1
7 5.0 0.98 5.1 10.0 1.3 7.7 15.0 1.7 8.8 7.2
8 5.2 1.4 3.7 9.7 2.2 4.4 14.3 3.05 4.7 4.3
9 5.1 0.95 5.4 10.0 1.7 5.9 14.0 2.7 5.2 5.5
10 5.0 0.8 6.3 10.0 1.7 5.9 14.3 2.1 6.8 6.3
11 5.0 0.04 125.0 10.0 0.12 83.3 15.0 0.18 83.3 97.2
12 4.8 0.24 20.0 10.0 0.54 18.5 14.3 0.74 19.3 19.3
13 4.8 0.07 68.6 9.7 0.19 51.1 14.6 0.28 52.1 57.3
14 5.0 0.11 45.5 9.7 0.23 42.2 14.3 0.31 46.1 44.6
15 5.0 0.32 15.6 10.0 0.6 16.7 14.3 0.78 18.3 16.9
16 5.2 0.75 6.9 9.5 1.4 6.8 14.0 1.6 8.8 7.5
17 5.1 0.002 2550.0 10.2 0.041 248.8 15.0 0.095 157.9 985.6

Williamsport Levee

Step Drawdown Test Data Sheet and 24‐Hour Specific Capacity Estimates
Unit 5C‐Northwest

Average 24‐hour 
Specific Capacity for 
Steps 1 through 3 

(gpm/ft)

Step 3Step 2Step 1

Well
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Relief Well 1 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  
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24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-1 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 2 - Step Test 
Pumping at Approx 5.1, 10, and 15 GPM  

5.1 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-2 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 



0

0.5

1

1.5

2

2.5

3

3.5

4
0.1 1 10 100 1000 10000 100000

Dr
aw

do
w

n 
(ft

) 

Log Time (minutes) 

Relief Well 3 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-3 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 4 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-4 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: 3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 5 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-5 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 6 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-6 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: .5 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 7 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-7 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: 4.5 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 8 - Step Test 
Pumping at Approx 5.2, 9.7, and 14.3 GPM  

5.2 GPM 

14.3 GPM 

9.7 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-8 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL    
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 9 - Step Test 
Pumping at Approx 5.1, 10, and 14 GPM  

5.1 GPM 

14 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-9 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL   
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 10 - Step Test 
Pumping at Approx 5, 10, and 14.3 GPM  
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24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-10 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 11 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 15 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-11 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 12 - Step Test 
Pumping at Approx 4.8, 10, and 14.3 GPM  

4.8 GPM 

14.3 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-12 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 13 - Step Test 
Pumping at Approx 4.8, 9.7, and 14.6 GPM  

4.8 GPM 

14.6 GPM 

9.7 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-13 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 14 - Step Test 
Pumping at Approx 5, 9.7, and 14.3 GPM  

5 GPM 

14.3 GPM 

9.7 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-14 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 15 - Step Test 
Pumping at Approx 5, 10, and 14.3 GPM  

5 GPM 

14.3 GPM 

10 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-15 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 16 - Step Test 
Pumping at Approx 5.2, 9.5, and 14 GPM  
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14 GPM 

9.5 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-16 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 17 - Step Test 
Pumping at Approx 5.1, 10.2, and 15 GPM  

5.1 GPM 

15 GPM 

10.2 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-17 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 



APPENDIX G 
 

(UNIT 5C NORTHEAST)   
 
 



SCALE: 1"=200'

0' 100' 200' 400'50'

PSSGMMJULY 20151"=200'150266

LYCOMING COUNTY, PENNSYLVANIA

RELIEF WELLS RW-123 THROUGH RW-138
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UNIT 5C - NORTHEAST



29-Sep-14 MSG EL 0.20

Well Contract 
Reference 

Sta. Well 
Diameter

Well 
Design 
Depth

*Spacing 
Center to 

Center 

Screen 
Length 

Measured 
Well Depth

Measured 
Well Depth

Change in 
Well 

Depth

Water 
Column 
Height 

Allowable 
Sediment 
Thickness 

Sediment 
Thickness

No. No. No. (Inches) Feet Feet Feet 1988 (Feet) 2014  
(Feet)

1988-2014 
(Feet)

(Feet) (Feet) 2014  (Feet)

123 1 8 40.00 40 32 36.1 34.7 1.4 24.3 3.2 5.3
124 2 8 40.00 40 32 38.1 37.8 0.3 23.6 3.2 2.2
125 3 8 40.00 40 32 42 41.6 0.4 29.4 3.2 -1.6
126 4 8 40.00 40 32 39.6 37.9 0.3 24.8 3.2 2.1
127 5 8 40.00 40 32 32.2 41.7 9.5 28.9 3.2 -1.7
128 6 8 40.00 40 32 42.5 42.1 0.4 29 3.2 -2.1
129 7 8 40.00 40 32 41.8 41.5 0.3 28.2 3.2 -1.8
130 8 8 40.00 40 32 42.7 39.3 3.4 26.4 3.2 0.7
131 9 8 40.00 40 32 42.7 39.9 2.8 25.9 3.2 0.1
132 10 8 40.00 40 32 42.7 32.3 10.4 18.4 3.2 7.7
133 11 8 40.00 40 32 37.4 32.3 5.1 18.4 3.2 7.7
134 12 8 40.00 40 32 34.3 33.5 0.8 23.3 3.2 6.5
135 13 8 40.00 40 32 41.8 41.2 0.6 28.8 3.2 -1.2
136 14 8 40.00 40 32 39.3 36.5 2.8 27.8 3.2 3.5
137 15 8 40.00 40 32 41.2 39.3 1.901 27.5 3.2 0.7
138 16 8 40.00 32 30 23.1 6.9 11.3 3.2 16.9

Notes: a. All measurements are in feet and from top of riser pipe.
b. Screen length determined from well installation report.
c.  Allowable sediment depth is 10% of screen length. 
d. These wells were installed by the U.S. Army Corps of Engineers per contract dated 1977.  
e. Wells 123 through 133 north of West Fourth Street discharge into the impoundment area near Bowman Field, 
and wells 134 through 138 discharge into the Elm Park impoundment area. 
f. All notes hereon and measurements  by the City of Williamsport and/or others. 

*Spacing corresponds to the spacing between the center of the well in its respective row to the well in the row directly beneath it. 

Geo Technology Associates
WILLIAMSPORT FLOOD PROTECTION PROJECT

SEEPAGE RELIEF WELL SOUNDING
LEVEE UNIT 5C – NORTHEAST



Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

123 5.0 0.07 75.8 10.2 0.58 17.6 15.0 0.24 63.6 52.3
124 5.0 0.26 19.2 10.7 0.38 28.5 15.8 0.56 28.2 25.3
125 5.0 0.98 5.1 10.0 0.16 61.0 15.0 0.25 60.5 42.2
126 6.0 0.86 7.0 10.3 0.14 73.6 15.8 0.21 76.0 52.2
127 4.6 0.14 32.4 10.0 0.23 43.9 15.8 0.34 47.0 41.1
128 4.8 0.150 32.0 10.3 0.26 39.6 16.2 0.38 42.4 38.0
129 4.7 0.096 49.0 10.0 0.17 59.5 15.8 0.26 60.1 56.2
130 4.7 0.20 23.5 10.3 0.244 42.2 15.8 0.42 37.6 34.4
131 5.0 0.08 64.1 10.0 0.124 80.6 15.8 0.20 79.8 74.8
132 5.0 0.10 51.0 10.5 0.20 52.5 14.3 0.250 57.2 53.6
133 4.8 0.12 40.7 10.5 0.28 37.5 15.0 0.38 39.8 39.3
134 10.0 0.51 19.6 10.0 0.78 12.8 15.0 1.48 10.1 14.2
135 10.0 0.41 24.4 10.0 0.77 13.0 15.8 1.59 9.9 15.8
136 5.1 0.92 5.5 10.2 1.68 6.1 15.0 2.62 5.7 5.8
137 5.0 0.68 7.4 10.7 1.43 7.5 16.7 2.12 7.9 7.6
138 5.0 0.56 8.9 10.3 1.32 7.8 15.0 2.15 7.0 7.9

Williamsport Levee
Unit 5C‐Northeast

Step Drawdown Test Data Sheet and 24‐Hour Specific Capacity Estimates

Well

Step 1 Step 2 Step 3

Average 24‐hour 
Specific Capacity for 
Steps 1 through 3 

(gpm/ft)
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Relief Well 123 - Step Test 
Pumping at Approx 5, 10.2, and 15 GPM  

5 GPM 

15 GPM 

10.2 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-123 
 
Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min  
Result: <0.3 mL 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 124 - Step Test 
Pumping at Approx 5, 10.7, and 15.8 GPM  

5 GPM 

15.8 GPM 

10.7 GPM 

24 hours = 1440 minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-124 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 125 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  

5 GPM 

15 GPM 

10 GPM 

24 hours = 1440 Minutes 



Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-125 
 

Sample Time: 5 min 
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 126 - Step Test 
Pumping at Approx 6, 10.3, and 15.8 GPM  
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2-HR. Step Drawdown Test at RW-126 
 

 
Sample Time: 5 min 
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  

 
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

 
Notes: 

1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 
* Indicates sample/reading time for which photo is shown 
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2-HR. Step Drawdown Test at RW-127 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 128 - Step Test 
Pumping at Approx 4.8, 10.3, and 16.2 GPM  
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2-HR. Step Drawdown Test at RW-128 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 129 - Step Test 
Pumping at Approx 4.7, 10, and 15.8 GPM  
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2-HR. Step Drawdown Test at RW-129 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min   
Reading Time: 2 min  
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 130 - Step Test 
Pumping at Approx 4.7, 10.3, and 15.8 GPM  
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2-HR. Step Drawdown Test at RW-130 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min    
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 131 - Step Test 
Pumping at Approx 5, 10, and 15.8 GPM  
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2-HR. Step Drawdown Test at RW-131 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

   
Sample Time: 115 min    
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 132 - Step Test 
Pumping at Approx 5, 10.5, and 14.3 GPM  
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2-HR. Step Drawdown Test at RW-132 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 133 - Step Test 
Pumping at Approx 4.8, 10.5, and 15 GPM  
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2-HR. Step Drawdown Test at RW-133 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 134 - Step Test 
Pumping at Approx 5, 10, and 15 GPM  
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24 hours = 1440 Minutes 
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2-HR. Step Drawdown Test at RW-134 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

   
Sample Time: 115 min    
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 135 - Step Test 
Pumping at Approx 5, 10, and 15.8 GPM  
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2-HR. Step Drawdown Test at RW-135 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: 0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: 0.5 mL  
 

   
Sample Time: 115 min    
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 136 - Step Test 
Pumping at Approx 5.1, 10.2, and 15 GPM  

5.1 GPM 

15 GPM 

10.2 GPM 

24 hours = 1440 Minutes 
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2-HR. Step Drawdown Test at RW-136 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 137 - Step Test 
Pumping at Approx 5, 10.7, and 16.7 GPM  

5 GPM 

16.7 GPM 

10.7 GPM 

24 hours = 1440 Minutes 
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2-HR. Step Drawdown Test at RW-137 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: 1.5 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: 4.5 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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Relief Well 138 - Step Test 
Pumping at Approx 5, 10.3, and 15 GPM  

5 GPM 

15 GPM 
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24 hours = 1440 Minutes 
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2-HR. Step Drawdown Test at RW-138 
 

Sample Time: 5 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: 25 mL  
 

  
Sample Time: 115 min  
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: <0.3 mL  

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the numb 

      * Indicates sample/reading time for which photo is shown 
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ATTACHMENT B2 – 2015 WLSO PUMP TESTING REPORT 

  



 

Amec Foster Wheeler Environment & Infrastructure, Inc.   Tel  610.828.8100 
751 Arbor Way, Suite 180  Fax  610.828.6700 
Blue Bell, Pennsylvania 19422-1960  www.amecfw.com 
 

  

  

November 5, 2015  
 
Mr. Mike Miller 
Borough of South Williamsport 
329 West Southern Avenue 
South Williamsport, PA 17702 
 
Re:  South Williamsport Levee Certification Project 
 Relief Well Testing - Pilot Study Results 
 South Williamsport, Pennsylvania 
 Amec Foster Wheeler Project Number 782840001 
 
Mr. Miller; 
 
Amec Foster Wheeler Environment and Infrastructure, Inc. (Amec Foster Wheeler) is pleased to 
present this report of the pilot study of relief well testing at the South Williamsport Levee in South 
Williamsport, Pennsylvania.  The purposes of the study were to evaluate the current condition 
and capacity of representative relief wells along the levee system and use this information to 
evaluate acceptability during a base flood event.   This letter report contains the results of our 
relief well testing program and our recommendations.  Our work was performed in accordance 
with the terms of our proposal dated September 30, 2014. 
 
Project Information 
 
In 2014, we completed our Phase 2B geotechnical evaluation of the South Williamsport levee for 
FEMA certification, as documented in our report dated November 5, 2014.  Our study included 
performing seepage and stability analyses at six representative cross sections of the levee 
embankments.  Two of these cross sections (S-1 and S-2) included relief wells at the landside 
toe of the levee.  As part of the historic literature review conducted during that study, we learned 
that information regarding the condition and/or capacity of the relief wells was not available.   
Therefore, we performed preliminary analyses to determine whether the levee system could 
withstand the base flood event without the need of relief wells.   Our analyses indicated that 
excessive underseepage exit gradients would develop during a base flood event, which 
indicates the necessity of the relief wells during the subject flood event.  To move forward with 
the FEMA levee certification process, we recommended performing a pilot study on about 20% 
of the relief wells to gain a better understanding on the condition of the relief wells at the site.   
 
We note that there are a total of 28 relief wells associated with the South Williamsport levee.  
The wells are located along the toe of the levee between Stations 23+00 and 53+25.  The wells 
consist of 12-inch diameter corrugated metal pipes (CMP) and range from 30 to 40 feet long.  
The lower 20 to 30 feet of each well is perforated.  The wells discharge below the ground 
surface into collector pipes that drain to the Hill Street Pumping Station (Station 43+23).  We 
understand that these relief wells have been in-place for over 60 years, and have not been 
tested prior to this pilot study.  We also understand that none of these wells have been 
rehabilitated or replaced since their construction. 
 

http://www.amecfw.com/
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Relief Well Testing 
 
We subcontracted with Geo-Technology Associates, Inc. (GTA) to perform the relief well testing.  
They performed the following tests/evaluations between May 20, 2015 and July 30, 2015: 
 

1. Well depth sounding and water level survey at 19 wells. 
2. Sediment evacuation using an air-lift system at five wells.   
3. Step-drawdown pump testing including sand content and specific capacity estimation at 

five wells. 
4. Down-hole video at five wells.  

 
GTA presented a detailed discussion on the field procedures and results in their report to us on 
September 15, 2015. A copy of their report is attached.   
 
GTA performed well depth sounding and water level measurements at each accessible relief 
well.  At the time of these measurements, only 19 of the 28 relief wells in the system were 
accessible.  The remaining nine relief wells (RW-5, RW-6, RW-7, RW-10, RW-11, RW-12, RW-
13, RW-15, and RW-24) were inaccessible due to the well cover plate being covered with soil or 
asphalt pavement.  The sounding results indicated that each well, except for RW-4, had 
between about one and seven feet of sediment accumulation in the bottom of the well. 
 
After completing the sounding tests, we selected five relief wells for GTA to perform sediment 
evacuation, hydraulic pump testing, and down-hole video observations.  We selected relief wells 
RW-3, RW-4, RW-20, RW-22 and RW-24 for evaluation so that testing would be performed on 
wells with varying amounts of sediment accumulation.  GTA began by using an air-lift system to 
remove between about one and five feet of sediment from the existing wells.  Table 1 provides a 
summary of the sediment evacuation results. 
 

Table 1 –Sediment Evacuation Results 

Relief 
Well 

Estimated Sediment Thickness (ft) 

Before Evacuation After Evacuation 

RW-3 4.8 1.8 
RW-4 -0.5* -0.65* 
RW-20 5.98 2.33 
RW-22 7.35 2.2 
RW-26 2.85** 2.05** 

* Negative value may be due to disparity between actual and design well depths. 
** As-designed well depth was not apparent in provided as-built drawings.  Depth estimated 
from video observations. 

 
After completing sediment evacuation, GTA performed hydraulic testing to evaluate specific 
capacity of the five wells referenced above.  GTA also checked for sand in the discharge water 
at two periods during testing using an Imhoff cone.  The estimated specific capacities for these 
wells range from 0.15 gpm/ft in RW-4 to 8.70 gpm/ft in RW-26 (see Table 2).  Measurable sand 
content between 0.7 mL and 3.5 mL was encountered in RW-3, RW-20, and RW-22 during 
hydraulic testing. 
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Table 2 –Hydraulic Testing Results 

Relief 
Well 

Average 24-hour 
Specific Capacity 

(gpm/ft) 

Sand Content (mL) 

@ 5 min 
@ 115 

min 

RW-3 0.16 2  N/A 
RW-4 0.15 < 0.3  N/A 
RW-20 2.40 3.0  3.5  
RW-22 1.74 1.5  0.7 
RW-26 8.70 < 0.3  < 0.3  

N/A – wells were pumped dry before sample could be collected at 115 minutes. 
 
The down-hole videos indicate that all five relief wells have screen perforations that are clogged 
or blocked to varying degrees.  Screen perforation blockage varied within each well with some 
perforations partially infilled and others completely plugged by sediment and/or mineral 
deposition.  We also observed apparent corrosion along the screen portion of wells RW-20 and 
RW-22. 
   
Evaluation 
Well efficiency is typically used for evaluating the acceptability of relief wells.  The well efficiency 
is the ratio of the current specific capacity to the original specific capacity.  The USACE’s EM 

1110-2-1914 (Design, Construction, and Maintenance of Relief Wells) states that wells with an 
efficiency less than 80% should be rehabilitated to restore the wells.  If the wells cannot be 
restored to at least 80% efficiency by rehabilitation, then consideration should be given to 
replace the wells. 
 
As previously mentioned, the original specific capacity data for the existing wells is not available 
so we cannot evaluate the wells based on the method previously mentioned.  We were able to 
calculate theoretical specific capacities for the existing wells using methods provided by Mase 
(1997) and Theis (1963).  We used the average calculated theoretical capacities from these 
methods along with specific capacities from the current hydraulic testing to estimate efficiencies, 
which are provided in Table 3. 
  

Table 3 – Calculated Theoretical Specific Capacity and Efficiency 

Relief 
Well 

Average Calculated 
Theoretical Specific 

Capacity (gpm/ft) 

Average 24-hour 
Specific Capacity 

(gpm/ft) 
Estimated Efficiency 

RW-3 1.61 0.16 10% 
RW-4 1.61 0.15 9% 
RW-20 17.92 2.40 13% 
RW-22 16.85 1.74 10% 
RW-26 16.85 8.70 52% 

 
We note that the above estimated efficiencies do not meet the USACE’s requirements for 

acceptable condition.  However, to determine the impact these wells (as-is) would have on 
seepage and slope stability, we incorporated an estimated efficiency of 10% into the previously 
analyzed Critical Sections S-1 and S-2 and re-assessed the behavior in the same manner as 
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performed during our Phase 2B evaluation.  Our analyses indicated a maximum exit gradient of 
0.87 for section S-1 and 0.47 for S-2.  The exit gradient for S-1 exceeds the maximum allowable 
exit gradient of 0.5, and the exit gradient for S-2 is slightly below the allowable exit gradient.  
Although our seepage analyses for Section S-2 indicate exit gradients only slightly less than 0.5, 
the estimated efficiencies indicate poor quality wells that are susceptible to failure during a flood 
event, which would could cause piping issues. 
 
We note that the previously mentioned methods for estimating the theoretical specific capacities 
of wells are sensitive to the transmissivity of the aquifer soils, which is based on the aquifer 
thickness and the hydraulic conductivity.   We used the screen length shown on the As-Built 
Drawings to estimate the aquifer thickness.  We estimated the hydraulic conductivity of the 
aquifer soils using grain size correlations from our Phase 2B borings and field testing of the 
aquifer from a previous study by others (Buchart-Horn, 1973).  The actual hydraulic conductivity 
of the soils immediately surrounding the wells may be higher or lower than the assumed values 
depending on the actual grain size of these materials.  Because of the sensitivity of the 
calculated theoretical specific capacities to these parameters and given the uncertainties 
associated with determining efficiencies based on theoretical values, we do not believe this 
method should be solely used for evaluating the acceptability of the wells. 
 
The USACE Baltimore District provides guidance for evaluating wells where the original data is 
not available in their document titled “Relief Well Testing, Rehabilitation and Replacement 
Scope”, revised January 21, 2014.  The guidance provided in this document states that you 
calculate the average specific capacity for a group of wells in a geographic area.  Then the 
specific capacity of each relief well is compared to that average.  If the specific capacity of any 
well is less than 75% of the average then it should be rehabilitated.  If the value of any well is 
less than 50% of the average then rehabilitation should be attempted, but the well is a candidate 
for replacement if rehabilitation does not improve the relief well sufficiently.  Based on this 
criteria, three relief wells (RW-3, RW-4, and RW-22) require rehabilitation (Table 4).  Two of 
these wells, RW-3 and RW-4, may also require replacement.  The remaining two relief wells, 
RW-20 and RW-26 meet the stated criteria for specificity capacity for this evaluation method. 
 

Table 4 – Difference in Average Specific Capacity  

Relief 
Well 

24-hour Specific 
Capacity (gpm/ft) 

Average Specific 
Capacity for Tested 

Wells (gpm/ft) 
Difference 

Percent 
Difference 

RW-3 0.16 

2.63 

-2.47 94% 
RW-4 0.15 -2.48 95% 
RW-20 2.40 -0.23 9% 
RW-22 1.74 -0.89 34% 
RW-26 8.70 +6.07 N/A 

N/A – Wells specific capacity is greater than the average for all wells 
 
Conclusions and Recommendations 
 
Based on the results of the pilot study, we believe the relief well system in its current state is not 
acceptable for FEMA certification.  The specific capacities for the majority of the tested wells 
were lower than anticipated, and we observed moderate clogging/plugging of the well 
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perforations within the screened interval at each well.  The hydraulic testing also produced 
measured amounts of sand that indicate potential loss of surrounding soils.  We believe that 
rehabilitation and/or replacement of the wells is necessary to achieve FEMA certification.  To 
move forward with the certification project, we recommend that you extend the relief well testing 
program to include the remaining 23 relief wells in the system.  The additional test data will 
provide us with a more accurate average of existing specific capacities for the system for which 
we would re-assess the wells as outlined by the USACE Baltimore District.  A refined average 
could result in minimizing rehabilitation/replacement of these wells. 
 
We note that the nine inaccessible relief wells will need to be uncovered to allow future testing. 
 
Closure 
 
We appreciate the opportunity to serve the Borough of South Williamsport for this project.  
Please contact us if you have questions or comments. 
 
Sincerely, 
Amec Foster Wheeler 

  
Nathan Long, P.E., P.G.     Larry Sciple, P.G. 
Senior Geotechnical Engineer    Senior Geologist 
 
Reviewed By: 

 
Mario Glorioso, P.E. (TN) 
Branch Manager 
 
Attachments: GTA’s Report of Sediment Evacuation, Hydraulic Testing and Downhole Video 

Observations 
  



 

 

  
REPORT OF  
SEDIMENT EVACUATION, HYDRAULIC TESTING  
AND DOWN-HOLE VIDEO OBSERVATION 
 

 
 

 
Relief Wells at South Williamsport Levee 
Lycoming County, Pennsylvania 

 
 

 
 
 
 
 

September 2015  
 
 
 

  
 
 
 

Prepared for: 
 
Amec Foster Wheeler Environment & Infrastructure 
3800 Ezell Rd., Suite 100 
Nashville, Tennessee 37211 
 
Attn: Mr. Nathan Long, P.E., P.G. 
   

  
 

 
Prepared By: 

 
GEO-TECHNOLOGY ASSOCIATES, INC. 
Geotechnical and Environmental Consultants 
3445-A Box Hill Corporate Center Drive 
Abingdon, Maryland 21009 
(410) 515-9446 

 
 

 GTA Project No: 150689



GEO-TECHNOLOGY ASSOCIATES, INC. 
 
GEOTECHNICAL AND 
ENVIRONMENTAL CONSULTANTS 
 
A Practicing Geoprofessional Business Association Member Firm 
 

3445-A Box Hill Corporate Center Drive, Abingdon, MD 21009          (410) 515-9446          Fax: (410) 515-4895 
 
 

 Abingdon, MD  Baltimore, MD  Laurel, MD  Frederick, MD  Waldorf, MD  Sterling, VA  Fredericksburg, VA  Malvern, OH 
 Somerset, NJ  NYC Metro  New Castle, DE   Georgetown, DE   York, PA   Quakertown, PA   Towanda, PA   Charlotte, NC   Raleigh, NC 

 
Visit us on the web at www.gtaeng.com 

 
 
 

September 15, 2015 
 
 
 
 

Amec Foster Wheeler Environment & Infrastructure 
3800 Ezell Rd., Ste 100 
Nashville, Tennessee 37211 
 
Attn: Nathan Long, P.E., P.G. 
 
Re: Report of Sediment Evacuation, Hydraulic Testing and Down-Hole Video Observation 

Relief Wells at South Williamsport Levee 
South Williamsport, Pennsylvania 

 
Dear Mr. Long: 
 

In accordance with our Agreement, Geo-Technology Associates, Inc. (GTA) has performed sediment 
evacuation, hydraulic testing, and down-hole video observation of selected relief wells at the South 
Williamsport Levee, located in South Williamsport, Pennsylvania.  The results of the sediment evacuation, 
testing, and video observation are included in the attached report.  

 
We appreciate the opportunity to assist with you with this project.  If you have questions or require 

additional information, please contact our office at 410-515-9446. 
 

Sincerely, 
GEO-TECHNOLOGY ASSOCIATES, INC. 

 
 
Greg McKee 
Staff Scientist 

 
 
Paul S. Scott, P.G. 
Vice President 
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REPORT OF 
SEDIMENT EVACUATION, HYDRAULIC TESTING 

 and DOWN-HOLE VIDEO OBSERVATION 
 

RELIEF WELLS AT SOUTH WILLIAMSPORT LEVEE 
SOUTH WILLIAMSPORT, PENNSYLVANIA 

SEPTEMBER 2015 
 
 

1.0 INTRODUCTION 
This Report presents the results of the sediment evacuation, hydraulic testing and down-hole video 

observation of selected levee relief wells at the South Williamsport Levee, in South Williamsport, 

Pennsylvania.  In addition, the results of a well depth sounding and water level survey performed by GTA 

within wells that were accessible at the time of the evaluation are also summarized in this Report.  

Sediment evacuation, hydraulic testing, and down-hole video observation work was performed within 5 of 

the 28 wells associated with the levee.  Amec Foster Wheeler Environment & Infrastructure (AFW) selected the 

5 wells for representative evaluation based in part of the results of the well depth and water level survey.  

 
The relief wells associated with the South Williamsport Levee system, i.e. Wells RW-1 through 

RW-28, are situated along the north side of West Front Street and adjacent to the West Branch of the 

Susquehanna River.  The “Relief Well Location Plan” (Plan) indicates the approximate locations of the 

South Williamsport relief wells, and is attached to this Report in Appendix A.  The Plan also indicates 

approximate locations of the 5 wells where sediment evacuation, hydraulic testing, and down-hole video 

was performed, i.e. wells RW-3, RW-4, RW-20, RW-22, and RW-26.  It is noted that the location of Well 

RW-24 was not apparent, and is not indicated on the Plan; GTA understands that the RW-24 location is 

between RW-23 and RW-25.  It is also noted that several of the relief wells were not accessible to GTA 

during the evaluation, i.e., Wells RW-5 through RW-7, RW-10 through RW-13, RW-15 and RW-24.     

 

The scope of work for the five selected wells included 1.5 hours on average of sediment removal 

operations via forced air (air-lifting) at well locations selected for sediment evacuation, performance of 

step-drawdown testing for up to 2 hours per well at rates ranging from about 5 to 15 gallons per minute 

(gpm), and also included down-hole video observation.  It is noted that in some cases GTA extended the 

sediment evacuation period in an attempt to maximize material removal.  Also, as previously noted a well 



Report of Sediment Evacuation, Hydraulic Testing and Video Relief Wells at South Williamsport Levee 
September 2015  GTA Project No. 150266 

 

     5   

depth sounding and water level survey was performed at accessible well locations.  The results of the 

sediment evacuation, hydraulic testing and down-hole video observations are summarized herein.  

 

2.0 WELL DEPTH SOUNDING AND WATER LEVEL SURVEY 
 On May 20, 2015, GTA performed well depth soundings and water level surveys within the 19 

accessible relief wells in order to assist in the selection of representative wells for sediment removal, 

hydraulic testing, and down-hole video operations.  GTA personnel used a weighted measuring tape to 

measure well depth and an electronic water level probe to measure the depth to groundwater.  Measured 

relief well depths ranged from approximately 26.2 feet from the top of well casing (ft TOC) in RW-3 to 

about 37.34 ft TOC in RW-19.  The depth to groundwater in relief wells ranged from about 17 ft TOC in 

RW-18 to about 19.66 ft TOC in RW-26.  Results of the relief well depth sounding and water level survey 

are indicated in the Relief Well Soundings Table in Appendix B, and the locations of the wells that were 

depth-sounded and where water levels were measured are indicated on the Plan in Appendix A. 

 

As previously noted, that the wellheads for Wells RW-5 through RW-7, RW-10 through RW-13, 

RW-15, and RW-24 were below the ground surface at the time of our evaluation, and these wells were 

therefore inaccessible for depth/water level measurement. 

 

3.0 SEDIMENT EVACUATION 
As previously noted (see Sections 1.0 and 2.0), five wells were targeted for sediment evacuation.  

Sediment evacuation was performed during the period of July 14, 2015 through July 16, 2015.  Prior to 

sediment evacuation, GTA performed water level measurements and well depth soundings, the results of 

which are indicated in the Relief Well Soundings Table in Appendix B.  In order to remove sediment that 

had accumulated at the bottom of the relief wells, an air-lift system that included a generator, portable air 

compressor, polyethylene tubing and 1-inch inside diameter flush-threaded polyvinyl chloride (PVC) pipe 

was utilized.  The PVC pipe was lowered to the bottom of the wells and compressed air was forced through 

the polyethylene tubing inserted in the PVC to lift water and sediment to the ground surface.  The results of 

the sediment evacuation operations are summarized on Table 1, Sediment Evacuation Results and the 

approximate locations of the wells where sediment evacuation operations were performed are indicated on 

the Plan in Appendix A.   
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   Table 1: South Williamsport Levee Relief Well Sediment Evacuation Results 

Well No. Well Design 
Depth 

Well 
Extension 

Length 

Screen 
Length 

Measured 
Well Depth 

Est. Material 
Thickness at 

Bottom of 
Well* 

DATE of Sediment 
Removal Operations DTW Before DTB 

Before 

Duration 
Sediment 
Removal 

Operations 

DTB 
After 

Material 
Thickness at 

Bottom of Well 
After Removal 

  
(Feet) (Feet) 

 
(Feet) 

5/20/2015 
(Feet) 

5/20/2015   
(Feet) 2015 

2015  
(Feet) 

2015  
(Feet) 

 
(Hours) 

2015  
(Feet) 

2015 
(Feet) 

RW- 3 30 1 24 26.2 4.8 7/14/2015 and 7/14/2015 17.30 26. 05 3.5 29.20 1.8 

RW - 4 30 N/A 24 30.5 -0.5** 7/15/2015 17.31 30.50 1.25 30.65 -0.65** 

RW - 20 40 1.83 32 35.85 5.98 7/15/2015 16.40 36.00 2.25 39.50 2.33 

RW - 22 38 N/A 30 30.65 7.35 7/15/2015 16.70 30.50 2 35.80 2.2 

RW - 26 -- N/A -- 32.15 -- 7/16/2015 18.11 32.10 3.75 32.95 -- 

Notes: According to South Williamsport personnel, extensions were installed on wells RW-3, RW-8, RW-14, RW-16, RW-19, and RW-20 to raise wellheads above ground surface. 
Measurements are in feet and from top of riser pipe.    

    Screen lengths and design depths are from a plan entitled Susquehanna River Flood Control Project, Williamsport PA, Levee Unit No. 6B, Seepage Relief System, Details prepared by USACE. 
DTW before = depth to water in well from top of casing prior to sediment removal (in feet). 
DTB before = depth to bottom of well from top of casing prior to sediment removal (in feet). 
DTB after = depth to bottom of well from top of casing after sediment removal operations (in feet). 

    -- Design depth and screen length information was not apparent on the USACE Levee Unit No. 6 Details for well RW-26. 
    *Sediment (material) thickness values assume design depths equal actual well depths. 

** Negative value may be artifacts of disparity between actual and design well depth. 
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4.0 HYDRAULIC TESTING, SAND CONTENT and SPECIFIC CAPACITY 

ESTIMATION 
Hydraulic testing was performed within wells RW-3, RW-4, RW-20, RW-22 and RW-26. 

Sand content in the discharge water from pumped wells was estimated through the use of Imhoff 

cones.  Twenty-four-hour specific capacity estimates for each of the pumped wells were calculated.  

The results of the hydraulic testing including a table summarizing specific capacity estimates, 

hydraulic test hydrographs and Imhoff cone results, are attached to this Report in Appendix C.   

Approximate locations of tested wells are indicated on the Plan in Appendix A.   

 

4.1 Step-Drawdown Test Operations and Specific Capacity Estimation 
GTA conducted two-hour step-drawdown tests within the aforementioned 5 relief wells. 

Pumping tests were performed using a Grundfos Redi-Flo submersible pump and control box, using 

a generator for the power source.  Prior to initiating hydraulic testing, static water levels were 

measured within each well.  GTA performed the step-drawdown tests at rates of about 5, 10, and 15 

gpm within each well.  Each pumping step was approximately 40 minutes in duration, with the 

exception of Wells RW-3 and RW-4 where testing times were truncated due to large drawdown.  

Discharge was measured during each step by means of a graduated volumetric container and 

stopwatch at the end of the discharge line.   Discharge was directed away from the pumping wells 

using about 100 to 200 feet of discharge line.   During the pumping tests, water levels in the test 

wells were measured using an electronic water level probe, and also by Levelogger pressure 

transducers coupled with a barologger.  

 

In order to provide an indication of relief well discharge water sand content, samples of well 

discharge were collected at approximately 5 and 115 minutes into each test as feasible.  

Measurements of settled sand content for each sample were performed by making use of Imhoff 

cones; measurements were taken for each sample at approximately 2 and 60 minutes after collection. 

Exceptions included Wells RW-3 and RW-4, which were pumped “dry” before a sample could be 

collected at 115 minutes. As previously noted, step-drawdown graphs, Imhoff cone photos and 

Imhoff cone results summaries are attached to this Report in Appendix C. 
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Step-drawdown test data and 24-hour specific capacity estimates for each step-tested well are 

summarized in the Step-Drawdown Test Data Sheet and 24-Hour Specific Capacity Estimate tables, 

attached to this Report in Appendix C.  Specific capacity was estimated based on 24-hour projections of 

drawdown for each applicable test step, with average values of specific capacity also calculated for each 

overall step test as applicable.   

 

4.2 Hydraulic Testing – Additional Notes  
Estimated average 24-hour specific capacities (SC) ranged from approximately 0.15 gpm/ft 

in RW-4 to 8.70 gpm/ft in RW-26. Wells RW-3 and RW-4 were pumped “dry” at approximately 5 

gpm and allowed to recover. Well RW-4 appeared to fully recover within about 5.5 hours, while 

drawdown recovery was less than 50 percent at Well RW-3 after approximately 23 hours.  Sand 

content was detected in Imhoff cone samples for Wells RW-3, RW-20, and RW-22.   

 

5.0 DOWN-HOLE VIDEO OBSERVATION 

 GTA utilized a Laval R-CAM 1000 XS Portable Borehole Camera to conduct down-hole 

video observation in wells RW-3, RW-4, RW-20, RW-22 and RW-26. The color borehole camera 

was used to observe the condition of the well casings and screens, and to observe distinctive features 

within the wells.  The camera was lowered from the ground surface to the bottom of the wells, with a 

“down-view” camera angle to observe whether the wells were free of obstructions.  After the camera 

reached the bottom of the well, GTA utilized a rotating “side-view” camera angle to observe the well 

screen and riser from the bottom of the well up to the ground surface.  The electronic video files for 

each of the wells are stored on a flash drive which is attached to this Report in Appendix D; the 

video files include a continuous visual record of camera depth as it moves up and down within the 

well.   Results of the surveys are summarized below, and sample “still shots” of the video for each 

well are also included in Appendix D. 

 

5.1 Summary of Down-Hole Video Observations 
 A brief, partial summary of some of the down-hole video observations for each observed 

well is provided in this Section of the Report.  The full video files for each well should be reviewed 

for additional information on observed well conditions (see Appendix D). 
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Well RW-3: Sediment was observed on ridges of corrugated screen/casing. Some perforation 

clogging/plugging was observed. Water in well from down-hole view of the camera appeared 

relatively cloudy.    

 

Well RW-4: Sediment was observed on ridges of corrugated screen/casing.  Some perforation 

clogging/plugging was observed.  Some debris was observed at the bottom of the well. 

 
Well RW-20: Some corrosion of screen and casing was apparent.  Perforations appeared to be 

moderately clogged with sediment and/or mineral deposition relative to the other wells observed for 

this evaluation, with some segments of screen perforations appearing to be moderately to highly in-

filled.   

 

Well RW-22: Water in the well appeared to be relatively turbid.  Turbidity appeared to decrease at a 

depth of about 24 feet, where visibility of casing walls improved.  There appeared to be a living 

amphibious creature at the top of the water column and animal remains at the bottom of the well.  

The screen/casing appeared moderately to highly corroded and clogged with sediment in some areas, 

with some areas appearing to be associated with mineral deposition.    

 

Well RW-26:  Above the static water level, a distinct vertical feature was observed which may be 

associated with staining on the casing. Perforations appeared to be clogged below the static water 

level in several areas.  Water in well from down-hole view of the camera appeared relatively clear.    

  

6.0 LIMITATIONS 
This Report has been prepared for the exclusive use of Amec Foster Wheeler Environmental 

& Infrastructure  in accordance with generally accepted engineering practice.  No warranty, express 

or implied, is made. 

 

The hydraulic test, sediment evacuation, and color borehole video survey results summarized 

in this Report are based on the data obtained from limited observations utilizing on-site wells. Wells 

indicate groundwater conditions only within specific areas at specific times, and only to the depths 
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penetrated.  They do not necessarily reflect variations in hydrologic conditions that may exist 

outside of the locations that are evaluated or at different times of evaluation   

 

GTA is not responsible for any claims, damages, or liability associated with interpretation of 

hydrologic data or reuse of the data or analysis without the expressed written authorization of GTA. 

 

This Report and the attached appendices are instruments of service.  If certain conditions or 

items are noted during our evaluation, GTA may be required by prevailing statutes to notify and 

provide information to regulatory or enforcement agencies.  GTA will notify our Client should a 

required disclosure condition exist. 

 

This Report was prepared by GTA for the sole and exclusive use of GTA and South 

Williamsport.  Use and reproduction of this Report by any other person without the expressed 

written permission of GTA and South Williamsport is unauthorized, and such use is at the sole risk 

of the user. 

 

 
*****END OF REPORT***** 
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APPENDIX B 
WELL SOUNDING AND WATER LEVEL 

SURVEY RESULTS 
  



South Williamsport Levee

Well
DTW 

(ft toc)
DTB 

(ft toc)
Well Extension Length 

(ft)
Design Depth 

(ft toc)
Length of Screen 

(ft)

Material Thickness at           
Bottom of Well (1)              

Prior to Sediment Removal (2)
(ft)

RW‐1 18.35 27.1 ‐ 30 20 2.9
RW‐2 19.5 28.85 ‐ 30 22 1.15
RW‐3 18.55 26.2 1 30 24 4.8
RW‐4 18.3 30.5 ‐ 30 24 ‐0.5
RW‐5 ‐ ‐ ‐ 32 26 ‐

RW‐6 ‐ ‐ ‐ 32 26 ‐

RW‐7 ‐ ‐ ‐ 34 28 ‐

RW‐8 18.41 32.33 0.83 34 28 2.5
RW‐9 17.49 31.4 ‐ 34 28 2.6
RW‐10 ‐ ‐ ‐ 34 28 ‐

RW‐11 ‐ ‐ ‐ 34 28 ‐

RW‐12 ‐ ‐ ‐ 34 28 ‐

RW‐13 ‐ ‐ ‐ 36 30 ‐

RW‐14 18.83 30.5 0.25 36 28 5.75
RW‐15 ‐ ‐ ‐ 36 28 ‐

RW‐16 17.69 36.17 0.5 38 30 2.33
RW‐17 17.55 32.1 ‐ 38 30 5.9
RW‐18 17 31 ‐ 38 30 7
RW‐19 17.46 37.34 0.75 40 32 3.41
RW‐20 18.09 35.85 1.83 40 32 5.98
RW‐21 18.94 36 ‐ 38 28 2
RW‐22 18.56 30.65 ‐ 38 30 7.35
RW‐23 18.6 32.2 ‐ 38 30 5.8
RW‐24 ‐ ‐ ‐ 38 32 ‐

RW‐25 18.8 31.5 ‐ 38 28 6.5
RW‐26 19.66 32.15 ‐ ‐‐ ‐‐ ‐‐

RW‐27 19.5 34 ‐ ‐‐ ‐‐ ‐‐

RW‐28 19.65 33.9 ‐ ‐‐ ‐‐ ‐‐

Notes:  According to South Williamsport personel extensions were installed on wells RW‐3, RW‐8, RW‐14, RW‐16, RW‐19, and RW‐20 to raise wellheads above ground surface
Depth soundings and depth to water measurements were taken by GTA on 5/20/2015
DTW= Depth to water measurement; DTB = depth to bottom measurement; toc = top of casing; ft= feet
Well was not accessable at the time of sounding
1 ‐ This information is based on design depth provided to GTA by others and measured depth
2 ‐ Sediment removal operations were subsequently performed in 2015 at wells RW‐3, RW‐4, RW‐20, RW‐22, and RW‐26
Design depths of relief wells RW‐26 through RW‐28 were unavailable

Relief Well Soundings Table
Table of Relief Well Depth Sounding and Water Level Survey
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HYDRAULIC TESTING RESULTS 

  



Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

Pumping Rate 
(gpm)

Estimated 24-Hour 
Drawdown 

(ft)

Estimated 24-Hour
Specific Capacity 

(gpm/ft)

3 5.1 32.5 0.16 N/A N/A N/A N/A N/A N/A 0.16
4 4.9 32 0.15 N/A N/A N/A N/A N/A N/A 0.15
20 5.0 2.0 2.50 10.0 4.3 2.33 15.0 6.3 2.38 2.40
22 5.0 3.0 1.67 10.2 5.7 1.79 15.0 8.5 1.76 1.74
26 4.9 0.7 7.00 10.0 1.1 9.09 15.0 1.5 10.00 8.70

Note: N/A: Not applicable due to excessive drawdown

South Williamsport Levee
Step Drawdown Test Data Sheet and 24‐Hour Specific Capacity Estimates

Average 24‐hour 
Specific Capacity for 
Steps 1 through 3 

(gpm/ft)

Step 3Step 2Step 1

Well
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South Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-3 
 

Sample Time: 5 min 
Reading Time: 2 min 
Result: <0.3 mL 

 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: 2 mL  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 
3. No photo taken for second sample as RW-3 was pumped dry after approximately 15 minutes 
*  Indicates sample/reading time for which photo is shown 
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South Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-4 
 

Sample Time: 5 min 
Reading Time: 2 min 
Result: <0.3 mL 

 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 
3. No photo taken for second sample as RW-4 was pumped dry after approximately 45 minutes  
*    Indicates sample/reading time for which photo is shown 
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South Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-20 
 

Sample Time: 5 min 
Reading Time: 2 min 
Result: <0.3 mL 

 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: 3 mL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 
*  Indicates sample/reading time for which photo is shown 

 

Sample Time: 5 min 
Reading Time: 2 min  
Result: <0.3 mL 
 
*Sample Time: 5 min  
Reading Time: 60 min 
Result: 3.5 mL 
 



0

2

4

6

8

10

12

14

16

18

20
0.1 1 10 100 1000 10000

D
ra
w
do

w
n 
(f
t)

Log Time (minutes)

Relief Well 22 ‐ Step Test
Pumping at Approximately 5.1, 10, and 15 GPM 

5.1 GPM

15 GPM

10 GPM

24‐Hours



South Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-22 
 

Sample Time: 5 min 
Reading Time: 2 min 
Result: <0.3 mL 

 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: 1.5 mL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Time: 115 min 
Reading Time: 2 min 
Result: <0.3 mL 

 
*Sample Time: 115 min 
Reading Time: 60 min 
Result: 0.7 mL  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 
* Indicates sample/reading time for which photo is shown
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South Williamsport Levee 
Imhoff Cone Results 

2-HR. Step Drawdown Test at RW-26 
 
Sample Time: 5 min 
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 5 min 
Reading Time: 60 min 
Result: <0.3 mL  
 
 
 
 
 
 
 
 
 
 
 
 

Sample Time: 115 min 
Reading Time: 2 min 
Result: <0.3 mL 
 
*Sample Time: 115min 
Reading Time: 60 min 
Result:  <0.3 mL 
 
 
 
 
 
 
 
 
 
 
 

Notes: 
1. Sample Time is number of minutes into test that sample was collected 
2. Reading Time is the number of minutes after the sample was collected 
* Indicates sample/reading time for which photo is shown 



APPENDIX D 
DOWN-HOLE VIDEO OBSERVATION 

STILL SHOTS 
 

FLASH DRIVE WITH ELECTRONIC 
VIDEO FILES 

 
 



PROJECT NAME: South Williamsport Levee 
DATE PHOTOGRAPHED:  July 29, 2015 and July 30, 2015 
GTA PROJECT NUMBER: 150689 
 
 

 
 
  

RW-3:  Open screen perforations RW-3:  Clogged screen perforations 

RW-4:  Clogged and partially clogged screen perforations RW-4:  Mostly open screen perforations 



PROJECT NAME: South Williamsport Levee 
DATE PHOTOGRAPHED:  July 29, 2015 and July 30, 2015 
GTA PROJECT NUMBER: 150689 
  

RW-20:  Mostly clogged screen perforations RW-20:  Corroded well screen 

RW-22:  Mostly clogged screen perforations RW-22:  Bottom of well 



PROJECT NAME: South Williamsport Levee 
DATE PHOTOGRAPHED:  July 29, 2015 and July 30, 2015 
GTA PROJECT NUMBER: 150689 
 

RW-26:  Mostly open screen perforations RW-26:  Vertical feature on well screen 
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ATTACHMENT B3 – 2016 WLSO ADDITIONAL PUMP TESTING PROPOSAL   













 
 
 
 
 

 

Proactive by Design 

 

ATTACHMENT C – RECENT CULVERT INSPECTIONS 
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ATTACHMENT C1- 2015 WLNE/WLNW CULVERT INSPECTION REPORT 
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INTRODUCTION: 

The City of Williamspmt accepted proposals for TV inspection in support of the Northeast and 

Northwest Williamsport Flood Protection System Certification Evaluation implemented by the City 

of Williamsport. The purpose of this work is to perform TV inspection of storm sewer gravity lines 

that run through the Northeast and Northwest Williamsport flood protection Qevee/floodwall) 

systems. 

The Request for Proposals from the City of Williamsport identified the levee/ floodwall system as 

being comprised of the Northeast Williamsport System (NE) and the Northwest Williamsport System 

(N\V). These two system are described and to include the following components: 

• Northeast Williamsport, denoted as Williamsport System (NE) on the attached figure, is located 

in the City of Williamsport and the Township of Loyalsock. The system runs along the east bank 

of Lycoming Creek, the north bank of the West Branch Susquehanna River, and the west bank 

of Miller's Run. The system consists of six (6) eatthen levee segments totaling 3.4 miles and three 

(3) floodwall segments totaling 1,810 feet. In addition, the system consists of a number of 

components, including: four (4) pump stations, twenty-nine (29) gravity drains, and five (5) 

closure structures. 

• Northwest Williamspott System, denoted as Williamspott System (NW) on the attached figure, is 

located in the City of Williamsport and the Township of Old Lycoming. The system runs along 

the east bank of Doughetty's Run, the north bank of the West Branch of the Susquehanna River, 

the west bank of Lycoming Creek, and the south bank of Bottle Run. The system consists of two 

(2) eart11en levee segments totaling 5.5 miles and one (1) 950-foot long floodwall segment. This 

system also consists of four (4) pump stations, several seepage relief wells, tl1irty-eight (38) gravity 

drains, and four (4) closure structures. 

State Pipe Services, Inc. (SPS) was the successful contractor for the project and awarded t11e contract 

to perform the internal video inspection and inspection documentation for tl1e project. SPS field 
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technicians and labor forces performed the necessary cleaning and video inspections o f the levee 

systems from June 8, 2015 through July 30, 2015. 

Cornerstone Engineering Group, LLC (CEG) is the engineering consultant for SPS that performed 

the project oversight and review and final evaluation of the video inspections of the levee systems. In 

accordance with the contract requirements CEG has evaluated the inspection videos and reports as 

specified and to meet the U.S. Almy Corps of Engineers (USACE) Baltimore District "Guidelines for 

Video Inspection of Conduits" and "Guidelines for Human/Visual Inspection of Conduits" as the 

documents are applicable to the City of Williamsport levee systems. 

RESULTS AND FINDINGS: 

CEG evaluated the levee systems that were inspected and applied an ''Inspection Ratings" of 

"Acceptable", "Minimally Acceptable" and "Unacceptable" in accordance with the ASCE Guidelines 

as referenced above in the "Introduction" of this report. Each deficiency of each section of the system 

has been assessed and given an Inspection Rating. Each levee segment receives an overall segment 

inspection rating based upon the lowest o f the segment deficiency rating noted. 

The ASCE Levee System Inspection R atings are defined as follows: 

Acceptable: All inspection items are rated as Acceptable. 

Minimal!JAcceptable: One or more inspection items are rated as Minimally Acceptable or one 

or more items are rated as Unacceptable and an engineering determination concludes that the 

Unacceptable inspection items would not prevent the segment/system from performing as 

intended during the next flood event. 

Unacceptable: One or more inspection items are rated as Unacceptable and would prevent the 

segment/ system from performing as intended, or a serious deficiency noted in past 

inspections (previous Unacceptable items in a Minimally Acceptable overall rating) has not 

been corrected within the established timeframe, not to exceed two years. 
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Furthermore, CEG has applied the Inspection Ratings above based upon the ASCE Inspection 

Guidelines for the evaluation of interior drainage system culverts as follows: 

A - Acceptable: There are no breaks, holes, cracks in the discharge pipes/ culverts that would 

result in significant water leakage. The pipe shape is still essentially circular. All joints appear 

to be closed and the soil tight. Corrugated metal pipes, if present, are in good condition with 

100% of the original coating still in place (either asphalt or galvanizing) or have been relined 

with appropriate material, which is still in good condition. 

M - Minimally Acceptable: There are a small number of corrosion pinholes or cracks that could 

leak water and need to be repaired, but the entire length of pipe is still structurally sound and 

is not in danger of collapsing. Pipe shape may be ovalized in some locations but does not 

appear to be approaching a curvature reversal. A limited number of joints may have opened 

and soil loss may be beginning. Any open joints should be repaired prior to the next 

inspection. Corrugated metal pipes, if present, may be showing corrosion and pinholes but 

there are no areas with total section loss. 

U - Unacceptable: Culvert has deterioration and/ or has significant leakage; it is in danger of 

collapsing or as already begun to collapse. Corrugated metal pipes have suffered 100% section 

loss in the invert. 

The finding and recommendations for resolving the deficiencies found have been provided in the 

attached Table A - System Condition Report 
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Table A 

System Condition Repor t 

Northeast & Northwest Williamsport Flood Protec tion Sysytem 

City of William sport, Pennsylvania 

SPS 
Upstream 

Direction Of 
Downstream 

Pipe 
Type of USACE Levee System 

Section Description 
Structu re 

Camera 
Structu re 

Diameter 
Pipe 

Distance (ft) Deficiency Noted 
Inspection Rating 

Recommendations or Obsenrations 
No. Inspection (in) 

I 
#3 - 2150' DS from 

A Downstream B 36 CMP 
Asphalt surface coating is starting to 

A - Acceptable Future re-evaluation 
NYC RR - sp all; minor debris in pipe 

2 
#4 - 5000' DS from Valve 

Downstream B 36 CMP Non e Found A - Acceptable Future re-evaluation 
NYCRR Chamber -

3 #5 - Fox Hollow Run Westside Downstream B 60 CMP Non e Found A - Acceptable Future re-evaluation 

4 #5 - Fox Hollow Run Center Downstream B 60 CMP None Found A - Acceptable Future re-evaluation 

5 #5 - Fox Hollow Run East Side Downstream B 60 CMP - None Found A - Acceptable Future re-evaluation 

6 #6 - 750' from Queen St A Upstream B 36 CMP None Found A - Acceptable Future re-evaluation 

# 13 - 54' US from Penna Sou th Downstream B 66 CMP 78.40 
Intruding Seal from 7 to 2 o'clock (5% 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

7 
intrusion) inspections 

66 CMP 90.10 5% Pipe Deformation/Buckling M - Minimally Acceptable 
Monitor and re-evaluate at future 

inspections 

# 13 - 54' US from Penna North Downstream B 66 CMP 65.00 Offset Joint M - Minimally Acceptable 
Monitor and re-evaluate at future 

8 
inspections 

CMP 77.80 
Intruding Seal from 3 to 6 o'clock 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

66 
(minor intrusion) inspections 

66 CMP 94.90 0 ff set Join t M - Minimally Acceptable 
Mani tor and re-evaluate at future 

inspections 

#29 - 610' US from Penna 
Catch basin CMP 0.00 

Sill t/Debris Dposits 10% od cross 
M - Minimally Acceptable 

Clean or monitor and re-evaluate at 
9 

Bridge 
Downstream B 42 

section future inspections 

CMP 114.00 
Sill t/Deb ris Dposits 10% od cross 

M - Minimally Acceptable 
Clean or monitor and re-evaluate at 

42 
section future inspections 

-1 -
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SPS 
U pstream 

Direction Of 
Downstream 

P ipe 
Type of USACE Levee System 

Section Description Camera D iameter Distance (ft) Deficiency Noted Recomm endations or Observations 
No. 

Structure 
Inspection 

Structu re 
(in) 

P ipe Inspection Ra ting 

10 
#28 - 581' OS from West 

A Upstream Storm Flap 15 RCP None Found A - Acceptable 
Future re-evaluation; Pipe is in good 

4th Bridge 
-

condition 

#27 - OS from Memorial St 
Catch basin Downstream B 15 VCP 2.00 Multiple circumferential cracks M - Minimally Acceptable 

Internal CIP spot repair or replace to cast 
11 

Bridge iron pipe 

JS VCP 5.00 Circumferential fracture M - Minimally Acceptable 
Internal CIP spot repair or replace to cast 

iro n pipe 

15 VCP 7.10 
Multiple circumferential cracks; Pipe 

M - Minimally Acceptable 
Internal CIP spot repair or replace to cast 

material changes to Cast Iron iron pipe 

12 
#26 - 636' OS from begin 

A Upstream Storm Flap 12 CI 12.30 Pipe alignment down at 5% M - Minimally Acceptable Future re-evaluation 
of concrete wall 

13 
#25 - 481' OS from begin 

A Downstream B 8 CI N one Found M - Minimally Acceptable Future re-evaluation 
concrete wall 

14 
#24 - 56' OS from begin 

A Upstream Storm Flap 8 CI 40.70 Angular joint, medium M - Minimally Acceptable 
Monitor and re-evaluate at future 

concrete wall inspections 

8 CI 44.60 
In truding Seal from 2:00 to 3:00 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

o'clock (5% intrusion) in spection s 

15 
#23 - 281' US from 

Headwall Downstream B 24 CMP Hole in pipe wall M - Minimally Acceptable 
Need internal CIP spot repair or 

concrete wall replacement 

#21 - 100' US from High St 
North Downstream B 48 CMP 

Buckling pipe wall/minor 
M - Minimally Acceptable 

Monitor and re-evaluate at future 
16 

Bridge deformation inspections 

17 
#21 - 1000' ft US from 

South Downstream B 48 CMP None Found M - Minimally Acceptable Future re-evaluation 
High St Bridge 

18 
#22A - 3391 ' US from High 

MHA Upstream B 18 VCP None Found M - Minimally Acceptable 
Future re-evaluation; Pipe in good 

St Bridge condition 

19 
#22 - 3391' US fro m High 

Headwall Downstream B 8 CMP None Found M - Minimally Acceptable 
Future re-evaluation; Multiple concrete 

St Bridge repairs observed 

20 #22B - End of Yale Ave A Upstream MHB 10 AC - None Found M - Minimally Acceptable 
Future re-evaluation; Drop connection 

observed at 4 feet 

#22C - Bike path near 
48 RCP 2.50 

Intruding Seal from 3 to 4 o'clock (5% 
M - Minimally Acceptable 

Monitor and re.evaluate at futu re 
21 MHA Downstream B 

Carlton Terrace intrusion) inspections 

22 
# 1 - North side NYCRR 

A Downstream B 24 CMP 2.00 Hole in pipe wall U - Unacceptable 
Repair or replace; Consider slip-

tracks lining/replacing entire section 

- 2 -
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SPS 
U l"'tream 

D irection Of 
Downstream 

Pipe 
Type of USACE Levee System 

Section Description 
Structu re 

Ca.m cra 
Struc ture 

D ian1c tc r 
P ipe 

Distance (ft) Deficiency Noted 
Inspec tion Rating 

Recomm endations or Observations 
No. Inspection (in) 

23 
#IA - North side NYCRR 

Gate Downstream MH B 
tracks 

IS CI None Found M - Minimally Acceptable Future re-evaluation 

24 
#IA -North side NYCRR 

M H A Downstream MHB IS CI None Found M - Minimally Acceptable Future re-evaluation; Pipe encrusted 
tracks 

-

2S 
# 178 - 600' US from 

Catch basin Downstream B 42 RCP None Found M - Minimally Acceptable Future re-evaluation Memorial Ave -

26 
# 18 - 51.5' US from begin 

Upstream Storm Flap 12 CMP 1.1 - 10.2 Spalling of asphalt surface coating M - Minimally Acceptable Monitor and re-evaluate at futu re 
offlood wall 

A 
inspections 

12 CM P 10.20 Pip e alignment down at S% M - Minimally Acceptable Future re-evaluation 

CMP 17.30 
Buckling pipe wall / minor 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

12 
deformation inspections 

#19 - DS side o f High St 
CMP 2.00 

Buckling pipe wall/ minor 
M - Minimally Acceptable 

Moni tor and re-evaluate at futu re 
27 Gate Downstream B 18 

Bridge deformation (9 to 10 o 'clock) inspections 

CMP 127 - 16.8 Sag in pipe; 10°/o of cross- section M - Minimally Acceptable 
Monitor and re-evaluate at future 

18 
inspections 

#19 - DS side o f High St 
Non e Found M - Minimally Acceptable 

Moni tor and re-evaluate at futu re 
28 A Upstream Gate 18 CMP 

Bridge inspections 

# 20 -250' US from High St 
CMP 0.0 - 2.0 

Spallingof asphalt surface coating; 
M - Minimally Acceptable 

Monitor and re-evaluate at future 
29 

Bridge 
Catcl1basin Downstream B 18 

Pipe changes to RCP inspections 

RCP 38.30 Pipe ch anges to CMP M - Minin1ally Acceptable 
Monitor and re-evaluate at future 

18 
inspections 

18 CMP 38.3 - 40.9 
Surface corrosion open joint at 

M - Minimally Acceptable 
Consider internal CIP spot repair or 

connection to RCP replacemen t 

44.I - 7S.O 
Spalling of asphal t surface coating and 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

18 CMP 
surface corrosion inspections 

CT 27.90 
Mul tiple circumferen tial cracks 9 to 3 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

30 #15 - foot of Blane St Gate Downstream B 36 
o'clock inspections 

Pipe changes CMP M - Minimally Acceptable 
Moni tor and re·evaluate at future 

36 CMP 39.SO 
inspections 

Minor buckling at joint; Possibly 
M - Minin1ally Acceptable 

Monitor and re·evaluate at future 
36 CMP 55.80 

occurred during installation inspections 

- 3 -
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SPS 
Upstream 

Direction Of 
Downstream 

Pipe 
Type of USAGE Levee System 

Section Description 
Stnicture 

Camera 
Struc tu re 

Diamete r 
P ipe 

Distance (ft) Deficiency Noted 
I nspection Rating 

Recontmendations o r Observations 
No. Inspectio n (in) 

31 
#14 - 470' US from 4th St 

Storm Flap Upstream 12 CMP 0.00 
M inor holes at connection to stocm 

M - Minimally Acceptable 
Bridge 

A 
flap 

Pacge around pipe connection 

12 CMP 0.0 - 21.6 Minor surface corrosion M - Minimally Acceptable 
Monitor and re-evaluate at future 

inspections 

12 CMP 28.3 - 59.8 Surface corrosion & debris in pipe M - Minimally Accepptable 
Clean pipe; Monitor and re-evaluate at 

future inspection 

32 
# 16 - A t the Foot of 

Gate Downstream Storm Flap 72 RCP None Fo und A · Acceptable 
Future re-evaluation; Pipe in good 

Lacomic St condition 

33 
# 16 - At the Foot of 

Upstream Gate 72 RCP None Found A - Acceptable 
Future re-evaluation; Pipe in good 

Lacomic St 
A -

condition 

34 
# 17 - 600' US from 

Upstream Stormflap 15 CMP 0.0 - 24.8 
Spalling of asphalt surface coating and 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

Memorial Ave 
A 

surface corrosion inspectio ns 

15 CM P 51.30 
Minor buckling at joint; Possibly 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

occurred during installation inspections 

#59 - Foot of Meade St Upstream Storm Flap 15 CMP 0.0 - 33.7 
Water in pipe approximately 15% of 

M - Minimally Accep table 
Monitor and re-evaluate at future 

35 A 
cross section inspections 

15 CMP 40.1 - 110.7 Minor surface corrosion M - Minimally Acceptable 
Monitor and re-evaluate at future 

inspections 

15 VCP 110.70 
Pipe changes to VCP; inspection 

M - Minimally Accep table 
Future re-evaluatio n; Pipe in g ood 

complete condition 

#58 -440' DS from 
MHA D ownstream MHB 15 VCP 52.40 

Ciccumferential fractuce from 8 to 4 
M - Minimally Acceptable 

Monitor and re-evaluate at future 
36 

Wash ington Blvd o'clock inspections 

15 VCP 60.20 
Circumferential crack from 7 to 5 

M - Minimally Accep table 
Monitor and re-evaluate at future 

o'clock inspections 

15 VCP 11 2.20 
Multiple cracks in pipe from 8 to 4 

M - Minimally Acceptable In ternal ClP spo t repair 
o'clock 

15 VCP 124.90 
Multiple fracture in pipe from 8 to 12 

M - Minimally Acceptable Internal CIP spot cepaic 
o'clock; weeping infiltration 

37 
# 49 - 350' DS from 

West Down stream B 84 RCP None Found A - Acceptable 
Future re-evaluation; 84-inch squace pipe 

Chestnut St in good condition 

38 
# 49 - 350' DS from 

East Down stream B 84 RCP None Found A - Acceptable 
Future re-evaluation; 84-inch square pipe 

Chestnut St in good condition 
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SPS 
Upstream 

Direction Of 
Downstream 

Pipe 
Type of USACE Levee System 

Section Description Camera D iameter Distance (ft) Deficiency Noted Rccon1mendations or Observations 
No. 

Structure 
Inspection 

S truc ture 
(in) 

Pipe Inspection Rating 

39 
#55 - 142' DS from end 

A Down stream B 48 CMP None Found M - Minimally Acceptable 
Entire length of pipe has been repaired 

Flood Wall with concrete flow line 

40 
#56 - 260' West of Penna 

MHA Downstream MHB 18 CIP Liner None Found A - Acceptable 
Pipe has been repaired with a CIP liner; 

RR levee stoan drain good condition 

41 
#57 - 100' West of Reading 

A Upstream B 48 CMP 106.70 
Circumferential crack from 3 to 9 

M - Minimal! y Acceptable 
Monitor and re-evaluate at future 

RR levee storm drain o'clock inspections 

42 
#47 - 580' DS from Penna 

A Downstream Storm Flap 18 CMP 0.0 - 107.0 Surface corrosion M - Minimally Acceptable 
Monitor and re-evaluate at future 

RRBridge inspections 

18 CMP 107.0 - 113.0 Hole in pipe from 5 to 7 o'clock U - Unacceptable Install internal CIP spot repair 

43 #44 - Foot of Penn St A Upstream Storm Flap 78 CMP 0.0 - 77.9 Bottom of pipe raired with concrete M - Minimally Acceptable 
Monitor and re-evaluate at future 

inspections 

78 Steel 80.00 Pipe changes to Steel M - Minimally Acceptable 
Monitor and re-evaluate at future 

inspections 

78 Steel 186.0 - 220.7 
Bottom of pipe lined with oncrete & 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

brick inspections 

#36 - 260' DS from pump 
Downstream B 16 CMP 0.0 - 83.2 

Water in pipe approximately 15% of 
M - Minimally Acceptable 

Monitor and re-evaluate at future 
44 

Station 
MHA 

cross section inspections 

16 CMP 16.50 
Minor buckling at joint; Possibly 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

occurred ducing installation inspections 

16 CMP 37.00 
Minor buckling at joint; Possibly 

M - Minimally Acceptable 
Mani tor and re-evaluate at future 

occurred during installation inspections 

16 CMP 83.30 
Water in pipe approximately 80% of 

U - Unacceptable 
Remove water and re-evaluate pipe for 

cross section; end o f in spection repau s 

45 
# 35 - 300' South of PPL Co 

South Upstream B 108 RCP Box None Found A - Acceptable 
75% full of water appears to be in good 

Dam 
-

condition 

46 
#35 - 300' South of PPL Co 

Center Upstream B 108 RCP Box None Found A - Acceptable 
75% full of water appears to be in good 

Dam condition 

47 
#35 - 300' South of PPL Co 

North Upstream B 108 RCP Box None Found A - Acceptable 
75% full of water appears to be in good 

Dam condition 

48 
#35 - 300' South of PPL Co 

A Upstream B 36 RCP Box None Found A - Acceptable 
Future re-evaluation; Pipe in good 

Dam condition 
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SPS 
Upstream 

Direction O f 
Downstream 

Pipe 
Type of USACE Levee System 

Section Description Camera Diameter Distance (ft) Dericicncy Noted Recommendations or Observations 
No. 

Stnac turc 
Inspection 

Structure 
(in) 

Pipe Inspection Rating 

49 #37 - 150' OS from West St A Downstream B 12 CMP 
Silt/ debris at various locations along 

A - Acceptable 
Perform maintenance cleaning as 

pipe run necessary 

so #38 - 190' FD from Laurel 
Downstream B 12 CM P D eposits throughout pipe run A - Acceptable 

Perform maintenance cleaning as 
A -St necessary 

12 CMP 116.80 Hole in bottom of pipe U - Unaccep table Install internal CIP spot repair 

Sl #42 - Foot of Basin St A D ownstream B 48 CI 
High water throughout entire 

M - Minimally Acceptable Pipe appears in good condition; re-
inspection inspect as needed 

S2 
#48 - 250' OS from 

A Downstream Pump Station 24 VCP 63.1 - 65.0 Broken pipe and offset joint U - Unacceptable 
Remove offset, parge with concrete & 

Chestnut St inslall internal CIP spot repair 

S3 
#48 - 250' OS from 

A Downstream Storm Flap 24 VCP 78.60 
Circumferential crack from 7 to S 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

Chestnut St o'clock inspections 

24 VCP 90.10 Large rock in pipe M - Minimally Acceptable Remove rock 

S4 # 40 - 40' US from State St A Downstream Storm Flap 12 CMP -
Deposits throghout & several areas of 

M - Minimally Acceptable 
Monitor and re-evaluate; Consider 

surface corrosion sliplining o r CIP lining of pipe run 

#4S - 788' US from Penna 
Storm Flap 42 CMP 17.10 

Minor buckling at joint; Possibly 
M - Minimally Acceptable 

Monitor and re-evaluate at future 
SS 

Bridge 
A Downstream 

occurred during installation inspections 

42 CMP 
Deposits throghout & several areas o f 

M - Minirru.lly Acceptable 
Monitor and re-evaluate; Consider 

surface coccosion sliplining or CIP lining of pipe run 

#34 - S15' Downstream fr. 
Storm Flap 30 RCP 2.00 

Circumferential crack from 12 to 12 
M - Minimally Acceptable 

Monitor and or consider internal CIP 
S6 

Maynard St. Br 
A Upstream 

o 'clock spot repair 

S7 #30 - At Cemetery Run Headwall Downstream B 60 CMP 136.30 
12 o'clock slight buckling; Possibly 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

occurred during installation inspections 

60 CMP 315.60 Offset/ Open joint M - Minimally Acceptable 
Monitor or parge with concrete to close 

join t 

60 CMP 3S3.00 
Circumferential crack from 8 to 10 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

o'clock inspections 

60 CMP 3S3.00 Wall buckling from 1 to 2 o'clock M - Minimally Acceptable 
Mani tor and re· evaluate at future 

inspections 

S8 
#4S - 788' US from Penna 

A Upstream Storm Flap 42 CMP None Found A - Acceptable 
Future re-evaluation; Pipe in good 

Bridge condition 
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SPS 
Upstream 

Direction Of 
Downstream 

Pipe 
Type of USACE Levee System 

Section Description 
Structure 

Camera 
Structure 

Diameter 
Pipe 

Distance (ft) Deficiency Noted 
Inspection Rating Recommendatiom1 or Observations 

No. Inspection (in) 

59 #8 - 607' DS from Arch St Headwall Downstream B 8 CMP None Found A - Acceptable 
Future re-evaluation; Pipe in good 

condition 

60 
#10 - 1192' DS from 

A Downstream B 24 CMP 
Several angular join ts; All have b een 

A - Acceptable 
Future re-evaluation; Special atten tion 

ReadingRR sealed given to sealed join t 

61 
# 11 - 614' DS from 

A Upstream Gate 36 CMP 
Pipe below waterline of river; missing 

U - Unacceptable Slipline pipe or install CIP liner ReadingRR -
bottom 

62 
#11 - 614' DS from 

Gate Down stream Storm Flap 36 CMP 
Pipe below waterline of river; missing 

U - Unacceptable Slipline pipe or install CIP liner 
Reading RR bottom 

#9 - Opposite Sweets Steel 
B 18 CMP 39.2 - 42.5 Surface corrosion from 3 to 8 o'clock M - Minimally Acceptable 

Moni toe and re-evaluate at future 63 
Pump house 

Gate Down stream 
inspections 

64 
#9 - Opposite Sweets Steel 

A Upstream Gate 18 CMP 50.1 - 57.1 
Buckling and d eformation o f pipe; 

U - Unaccep table Slipline pipe or open cut repair 
Pump Station Open Joints 

65 
#33 - 935' Upstteam from 

A Upstream Storm Flap 18 RCP None Found A - Accep table 
Future re-evaluation; Pipe in good 

Maynard St. Bridge condition 

CMP 
Water in pipe approximately 15% of 

M - Minimally Acceptable 
Monitor and re-evaluate at future 

66 #39 - Foot of Court St. Manhole A Downstream Outlet 15 
c ross section inspections 

67 #39 - Foot of Court St. Inlet Upstream Manhole A 15 CMP 0.10 Hole in bottom of pipe U - Unacceptable 
Repair hole and perform new inspection 

& re-evaluation of pipe 

# 43 - 133' Downstream 
Outlet CMP 18.6 - 40.7 5% horizontal deformation of pipe M - Minimally Acceptable 

Monitor and re-evaluate at future 
68 Inlet Upstream 12 

inspections from Basin St. 

69 
#31 - 2100' Downstream 
from Cemetery Run 

A Upstream B 48 CMP 5.3 - 40.7 G ravel deposits M - Minimally Acceptable Clean and re-evaluate pipe as necessary 

CMP 21.40 Open joint M - Minimally Acceptable 
Monitor and re-evaluate at future 

48 
inspections 

#32 - 935' Upstream from 
Separated joint M - Minimally Acceptable 

Monitor and re-evaluate at future 
70 

Maynard St. Bridge 
A Upstream Storm Flap 48 CMP 42.30 

inspections 

Minor b uckling of wall at 10 o'clock M - Minimally Acceptable 
Monitor and re-eva1uate at future 

48 CMP 75.40 
inspections 

. 7. 
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State Pipe Services, Inc., 7587 Franklin Road, Cranberry Township, PA 16066, Tel: 724-538-3900, Fax: 724-538-3150 

Section No. UpstreamMH Direction of SUtvey Downstream MH Street name and Number Diameter I height Pre-cleaning Total length su1Veyed 

1 1 A Downstream B #3 - 2150' DS from NYCRR 36 No Pre-Cleaning 99.00 

2 · 2 Valve Chamber ' Downstream B #4 5000' OS from NYCRR 36 . No Pre-Cleaning 94.50 

3 3 Westside Downstream B #5 Fox Hollow run 60 No Pre-Cleaning 113.00 

4 4 Center Downstream B #5 Fox Hollow Run 60 No Pre-Cleaning 116.70 

5 5 East Side Downstream B #5 Fox Hollow Run 60 No Pre-Cleaning 117.90 

6 6 A Upstream B #6 750' from Queen St 36 Jetting 135.60 

7 7 South Downstream B #13 54' US from Penna 66 No Pre-Cleaning 117.40 

8 8 North Downstream B #13 54' US from Penna 66 No Pre-Cleaning 120.60 

9 9 Catchbasin Downstream B #29 610' US fr Penna Bridge 42 No Pre-Cleaning 114.80 

10 10 A Upstream Storm Flap #28 581' OS fr W 4th Bridge 15 No Pre-Cleaning 101.40 

11 11 Catchbasin Downstream B #27 DS fr Memorial St Br. 15 Jetting 36.60 

12 12 A Upstream Stormflap #26 636' DS fr Beg Cone wall 12 Jetting 17.50 

13 13 A Downstream B #25 481' DS fr Beg Cone Wall 8 Jetting 18.10 

14 14 A Upstream Storm Flap #24 56' DS fr Beg cone wall 8 Jetting 48.00 

15 15 Headwall Downstream B #23 281' US fr Cone wall 24 Jetting 34.50 

16 16 North Downstream B #21 100' US from high st br 48 Jetting 74.40 

17 17 South Downstream B #21 1000' ft US from High st br 48 Jetting 75.00 

18 18 MHA Upstream B #22A 3391' US fr High St br 18 Jetting 100.40 

19 19 Headwall Downstream B #22 3391' US fr High St Br 8 Jetting 62.10 

20 20 A Upstream MH B #22 B End of Yale Ave 10 Jetting 51 .20 

21 21 MHA Downstream B #22 C Bike path near carlton ter. 48 Jetting 94.10 

22 22 A Downstream B #1 North side NYC track 24 Jetting 47.90 

23 23 Gate Downstream MHB #1 A North side NYC tracks 15 Jetting 65.80 

24 24 MHA Downstream MH B #1 A North side NYC tracks 15 Jetting 113.50 

25 25 Catch basin Downstream B #17 B 600' US fr Memorial Ave 42 Jetting 66.70 

26 26 A Upstream Stormflap #18 51 .5' US fr beg offlood wall 12 No Pre-Cleaning 23.30 

27 27 Gate Downstream B #19 DS side of High st Br 18 No Pre-Cleaning 22.60 

28 28 A Upstream Gate #19 OS side of High st Br 18 No Pre-Cleaning 6.00 

29 29 Catch basin Downstream B #20 250' US fr high st Br 18 No Pre-Cleaning 83.10 

30 30 Gate Downstream B #15 foot of Blane St 36 No Pre-Cleaning 76.60 

31 31 A Upstream Storm flap #14 470' US fr 4th St Br 12 Jetting 63.80 

32 32 Gate Downstream Storm Flap #16 Foot of Lacomic St 72 Jetting 65.60 

33 33 A Upstream Gate #16 Foot of Lacomic St 72 Jetting 188.00 

34 34 A Upstream Stormflap #17 600' US fr Memorial Ave 15 Jetting 56.70 

35 35 A Upstream Stormflap #59 Foot of Meade St 15 No Pre-Cleaning 110.70 

36 36 MHA Downstream MHB #58 440' OS fr Washington Blvd 15 No Pre-Cleaning 129.00 

37 37 west Downstream B # 49 350' DS fr Chestnut St 84 No Pre-Cleaning 144.30 

38 38 East Downstream B #49 350' ft OS fr Chestnut St 84 No Pre-Cleaning 135.10 

39 39 A Downstream B #55 142' OS fr end FL Wall 48 No Pre-Cleaning 155.00 

S-027-15 Williamsport Levee Inspection II Page: 1 
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State Pipe Services, Inc., 7587 Franklin Road, Cranberry Township, PA 16066, Tel: 724-538-3900, Fax: 724-538-3150 

Section No. UpstreamMH Direction of Survey Downstream MH Street name and Number Diameter I height Pre-cleaning Total length surveyed 

40 40 MHA Downstream MHB #56 260' West fr Penna RR levee st 18 No Pre-Cleaning 79.80 

41 41 A Upstrt.am B #57 100' We~: fr Reading R~ levee 48 No Pre-Cleaning 153.50 

42 42 A Downstream Stormflap #47 580' OS fr Penna RR Br 18 No Pre-Cleaning 115.80 

43 43 A Upstream Stormflap #44 Foot of Penn St 78 No Pre-Cleaning 220.70 

44 44 MHA Downstream B #36 260' OS from pump Station 16 Heavy Cleaning 83.30 

45 45 South Upstream B #35 300' South fr PPL Co Damn 108 No Pre-Cleaning 97.10 

46 46 Center Upstream B #35 300' South of PPL Co Damn 108 No Pre-Cleaning 60.10 

47 47 North Upstream B #35 300' South of PPL Co Damn 108 No Pre-Cleaning 108.00 

48 48 A Upstream B #35 300' South of PPL Co Dam 36 No Pre-Cleaning 6.00 

49 49 A Downstream B #37 150' OS from West St 12 No Pre-Cleaning 125.00 

50 50 A Downstream B #38 190' FD fr Laurel St 12 No Pre-Cleaning 116.80 

51 51 A Downstream B #42 Foot of Basin St 48 No Pre-Cleaning 59.00 

52 52 A Downstream Pump Station #48 250' OS from Chestnut St 24 No Pre-Cleaning 65.00 

53 53 A Downstream Storm flap #48 250' OS fr Chestnut St 24 No Pre-Cleaning 125.40 

54 54 A Downstream Storm flap #40 40' US fr State St 12 Jetting 105.70 

55 55 A Downstream Stormfla;> #45 788' US from Penna Bridge 42 No Pre-Cleaning 79.10 

56 56 A Upstream Stormflap #34 515' Downstream fr. Maynard St 30 No Pre-Cleaning 53.70 

57 57 Headwall Downstream B #30 At Cemetery Run 60 No Pre-Cleaning 473.90 

58 58 A Upstream Stormflap #45 788' US fr Penna Bridge 42 Jetting 147.90 

59 59 Headwall Downstream B #8 607' OS fr Arch St 8 No Pre-Cleaning 175.70 

60 60 A Downstream B #10 1192' OS fr Reading RR 24 No Pre-Cleaning 42.40 

61 61 A Upstream Gate #11 614' OS fr Reading RR 36 Heavy Cleaning 22.40 

62 62 Gate Downstream Storm flap #11 614' OS fr Reading RR 36 Heavy Cleaning 36.60 

63 63 Gate Downstream B #9 Opposite Sweets Steel Pump ho 18 Heavy Cleaning 68.00 

64 64 A Upstream Gate #9 Opposite Sweets Steel Pump Sta 18 Heavy Cleaning 71.10 

65 65 A Upstream Storm Flap #33 935' Upstream from Maynard st. 18 No Pre-Cleaning 212.20 

66 66 Manhole A Downstream Outlet #39 Foot of Court St. 15 Heavy Cleaning 59.30 

67 67 Inlet Upstream Manhole A #39 Foot of Court St. 15 Heavy Cleaning 0.10 

68 68 Inlet Upstream Outlet #43 133' Downstream from Basin St. 12 No Pre-Cleaning 80.20 

69 69 A Upstream B #31 2100' Downstream fr. Cemetery 48 Heavy Cleaning 41.70 

70 70 A Upstream Storm Flap #32 935' Upstream fr. Maynard St. B 48 No Pre-Cleaning 353.10 

6735.10 ft 
S-027-15 Williamsport Levee Inspection II- Page: 2 
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ATTACHMENT C2 – 2016 REMARKS FOR 2015 WLNE CULVERT INSPECTION 

  



SPS Section No. System  As‐built ID Station No. Sponsor USACE Defeciency Highlights Action

9 WLNE 29 44+90 M U
42" CMP, loss of  coating, silt and water prevented full 

inspection of the invert, video jumps from 61.9' to 113.8'
Provide inspection footage for missing reach of 

pipe.

10 WLNE 28 34+59 A M 15" RCP, joint separations and offsets
Re‐inspect make sure to stop at each joint and 

pan the camera around the pipe's 
circumference.

11 WLNE 27 13+63 M M
15" VCP/CIP, circumferential cracking in VCP, offset joint and 

cracking near flapgate
Repair (Slipline, CIP spot repair, etc.)

12 WLNE 26 11+77 M A 12" CIP, no observed deficiencies  No action
13 WLNE 25 10+26 M A 8" CIP,  no observed deficiencies  No action

14 WLNE 24 6+07 M U
8" CIP, large joint openings with exposed soil (ex. near 42.7' 

from start).
Repair (Slipline, CIP spot repair, etc.)

15 WLNE 23 2+60 M U 24" CMP, loss of  coating, holes in pipe at upstream invert Repair (Slipline, CIP spot repair, etc.)

18 WLNE 22A M M 18" VCP, video 18 is mislabed as 19_MH, standing water  De‐water and provide re‐inspection.

20 WLNE 22B M M 10" ACP,  water preventing inspection of invert De‐water and provide re‐inspection.
21 WLNE 22C M M 48" RCP, intruding sealant at joints Monitor joints.

23 WLNE 1A M M
15" CIP, video only shows 10 feet of pipe and pipe is 50% full 

of water.
De‐water and provide re‐inspection.

24 WLNE 1A M M
15" CIP, water from cleaning prevented inspection of all of the 

invert
De‐water and provide re‐inspection.

25 WLNE 17B M M 42" RCP, minor cracking Monitor.

35 WLNE 59 290+48 M M
15" CMP, loss of  coating, some rust, standing water 
prevented inspection of invert. (15% of cross section)

De‐water and provide re‐inspection.

36 WLNE 58 280+33 M U
15" VCP, joint separations and offsets, cracking, multiple 

circumferntial cracks splitting section of pipe, standing water 
near flapgate prevented inspection of large section of invert

De‐water and provide re‐inspection, also repair 
(Slipline, CIP spot repair, etc.)

37 WLNE 49 246+82 A A 84" RCP, no observed deficiencies No action
38 WLNE 49 246+92 A A 84" RCP, no observed deficiencies No action
39 WLNE 55 266+07 M M 48" CMP with concrete invert, loss of  coating,  Monitor for addition coating loss.
40 WLNE 56 A A 18" CIP Liner, no observed deficiencies No action

41 WLNE 57 M M
48" CMP (listed in report, but video appears to be RCP) with 

minor cracking
Monitor cracking.

42 WLNE 47 241+90 U U
18" CMP, loss of  coating, multiple holes with soil showing 

near invert at upstream manhole
Repair (Slipline, CIP spot repair, etc.)

43 WLNE 44 210+23 M M 78" CMP/RCP/brick , loss of  coating, sedimentation
Monitor for addition coating loss and loss of 

mortar in brick invert.

44 WLNE 36 178+89 U U
16" CMP, loss of  coating, corrosion, water prevented 

inspection of large portion of the pipe because the rover 
became submerged

De‐water and provide re‐inspection, also repair 
(Slipline, CIP spot repair, etc.)

Recommended Rating

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHEAST WILLIAMSPORT, PA
Video Received September 2015

Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)
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SPS Section No. System  As‐built ID Station No. Sponsor USACE Defeciency Highlights Action

Recommended Rating

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHEAST WILLIAMSPORT, PA
Video Received September 2015

Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)

45 WLNE 35 171+28 M M 108" RCP, water prevented inspection of invert De‐water and provide re‐inspection.
46 WLNE 35 171+28 A M 108" RCP, water prevented inspection of invert De‐water and provide re‐inspection.
47 WLNE 35 171+28 A M 108" RCP, water prevented inspection of invert De‐water and provide re‐inspection.
48 WLNE 35 171+28 A A 36" RCP, sedimenation  No action
49 WLNE 37 180+25 A M 12" CMP, loss of  coating, sedimentation Monitor for addition coating loss.

50 WLNE 38 187+75 U U
12" CMP, loss of  coating, sedimentation, holes in pipe at 

invert near flapgate
Repair (Slipline, CIP spot repair, etc.)

51 WLNE 42 206+80 M M 48" CIP, water (25%) prevented inspection of invert De‐water and provide re‐inspection.

52 WLNE 48 246+03 U U
24" VCP, joint separations and offsets, large joint offset/break 

in pipe with exposed soil near pump station
Repair (Slipline, CIP spot repair, etc.)

53 WLNE 48 256+42 M M
24" VCP, circumferential crack midway through pipe, standing 

water, some sedimentation
Monitor crack and evaluate next inspection.

54 WLNE 40 195+75 M M 12" CMP, loss of  coating
Monitor for additional coating loss, consider 

sliplining.

55 WLNE 45 226+96 M M 42" CMP, loss of  coating, deformed joints
Monitor for additional coating loss, consider 

sliplining.

56 WLNE 34 136+00 M U
30" RCP, large circumferential crack near flapgate, multiple  

large holes in top of pipe, joint separations 
Repair crack and seal holes.

57 WLNE 30 81+00 M M
60" CMP, loss of  coating, some rusting, standing water 
prevented inspection of invert, joint opening with rock 

showing
De‐water and provide re‐inspection.

58 WLNE 45 226+96 A M
42" CMP, loss of  coating, standing water prevented inspection 

of invert
De‐water and provide re‐inspection.

65 WLNE 33 130+91 A A 18" RCP, no issues No action

66 WLNE 39 190+88 M M
15" CMP,loss of  coating, standing water prevented inspection 

of invert
De‐water and provide re‐inspection.

67 WLNE 39 190+88 U U
15" CMP, loss of  coating, large hole at pipe invert, survey 

stops at .1 ft
Repair hole. Thoroughly clean heavy debris and 

fully inspect pipe
68 WLNE 43 208+13 M M 12" CMP, loss of  coating, deformed joints Monitor joints

69 WLNE 31 103+20 M M
48" CMP, loss of coating, small joint separation, standing 

water prevented inspection of invert
De‐water and provide re‐inspection.

70 WLNE 32 121+50 M M
48" CMP, loss of coating, standing water prevented inspection 

of invert
De‐water and provide re‐inspection.
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ATTACHMENT C3 – 2016 REMARKS FOR 2015 WLNW CULVERT INSPECTION 

  



SPS Section No. System  As‐built ID Station No. Sponsor USACE USACE Defeciency Highlights USACE Recommended Action
1 WLNW 3 95+66 A M 36" CMP, loss of  coating Monitor for additional coating loss.
2 WLNW 4 67+13 A M 36" CMP, loss of  coating; minor rust, invert intact Monitor for additional coating loss.
3 WLNW 5 24+84 A M 60" CMP, loss of  coating Monitor for additional coating loss.
4 WLNW 5 24+67 A M 60" CMP, loss of  coating Monitor for additional coating loss.
5 WLNW 5 24+75 A M 60" CMP, loss of  coating Monitor for additional coating loss.
6 WLNW 6 3+57 A M 36" CMP, loss of  coating Monitor for additional coating loss.
7 WLNW 13 53+39 M M 66" CMP, loss of  coating, deformed joint near flapgate Monitor for additional coating loss.
8 WLNW 13 53+49 M M 66" CMP, loss of  coating,  Monitor for additional coating loss.
16 WLNW 21 122+38 M U 48" CMP, video not available Provide video or reinspect.
17 WLNW 21 122+45 M M 48" CMP, loss of  coating, standing water Monitor for additional coating loss.
19 WLNW 22 146+67 M M 48" CMP with concrete invert, loss of  coating Monitor for additional coating loss.

22 WLNW 1 118+23 U U
24" CMP, loss of  coating, large hole at upstream pipe invert, 
flowing water prevented inspection of the invert for about 

half the length 

Repair or replace; Consider slip lining/ 
replacing entire  section

26 WLNW 18 106+29 M U 12" CMP, loss of  coating, open joint near upstream manhole Repair joint; monitor for addition coating loss

27 WLNW 19 111+63 M M
18" CMP, invert appears to have encrustation at start of 

video,  loss of  coating
Monitor for additional coating loss.

28 WLNW 19 M M 18" CMP, loss of  coating Monitor for additional coating loss.

29 WLNW 20 115+10 M U
18" CMP/RCP, loss of  coating, standing water and 

sedimentation at invert, joint separation with bedding
Repair joint offset, flush out the pipe and re‐

Video Received September 2015
Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015

Recommended Rating
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHWEST WILLIAMSPORT, PA

29 WLNW 20 115+10 M U sedimentation at invert, joint separation with bedding 
migrating through it just upstream from the sluice gate

inspect to ensure the invert is intact.

30 WLNW 15 86+51 M M
36" CTP/CMP, cracking of clay tile, loss of  coating, 

deformation at joint of CMP.
Monitor for addition cracking and coating loss.

31 WLNW 14 79+00 M U

12" CMP, loss of  coating, standing water, sedimentation 
prevents inspection of large portion of the invert. Full section 
loss of side of pipe at the 10 o'clock position near 10‐13' from 

start of inspection.

Repair pipe, specifically the areas of full 
section loss. Flush out the pipe, re‐inspect to 
ensure the invert is intact, and re‐evaluate 

condition/action.
32 WLNW 16 96+37 A A 72" RCP, no observed deficiencies  No action
33 WLNW 16 A A 72" RCP, no observed deficiencies No action
34 WLNW 17 97+35 M M 15" CMP,  loss of  coating Monitor for additional coating loss.

59 WLNW 8 A M
8" CMP, loss of  coating, standing water prevented inspection 

of invert

De‐water the pipe and re‐inspect to ensure 
pipe invert and lower half of the pipe is in 

adequate condition.

60 WLNW 10 2+81 A M

24" CMP, loss of  coating, large joint separations which 
appear to have been sealed, and multiple vertical alignment 
shifts. Of greatest concern is the buckling from 5 ‐ 7 o clock 

position near 12' from start.

Investigate buckling of the pipe near 12' from 
start, re‐inspect and evaluate.

61 WLNW 11 8+58 U U
36" CMP, video not available; Bottom gone 0500 to 0700. 
Large debris. Continued jetting further deteriorated pipe 

Slipline pipe or install CIP liner
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SPS Section No. System  As‐built ID Station No. Sponsor USACE USACE Defeciency Highlights USACE Recommended Action

Video Received September 2015
Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015

Recommended Rating
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHWEST WILLIAMSPORT, PA

62 WLNW 11 8+58 U U
36" CMP, video not available; Bottom gone 0500 to 0700. 
Large debris. Continued jetting further deteriorated pipe 

Slipline pipe or install CIP liner

63 WLNW 9 2+29 M M 18" CMP. Loss of  coating, surface corrosion Monitor for addition coating loss

64 WLNW 9 2+29 U U
18" CMP, loss of  coating, sedimentation, sag in pipe with 

standing water near downstream manhole, pipe 
deformatiom/buckling, video stops at about 52 ft

Slipline pipe or replace pipe

1. Prior to construction or repair/abandonment, plans and methods for abandonment/repair of pipes shall be coordinated with USACE to ensure that it is done in an adequate manner. USACE is available to discuss 
and review your plans and methods for repair/abandonment but cannot be responsible for the design of the method and plan.
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ATTACHMENT C4 – 2014 WLSO CULVERT INSPECTION 

  



South Williamsport, 

Pa. 

2014 pipe outlets levee 

Culvert Inspections 
1st Time 



\ ... ....l 
South Williamsport 

-S!.4. 13f6 'I f}l/19-,..;c:/<~j SAr./l'J,;-y 
Tel:, Fax: 

l, 

Inspection report 
Date: P.O.#: Weather: Surveyed By: section number: PSR: 

09/1512014 scoop 1 

Total Pipe Length: Survey Customer: System Owner: Clean Date: Pre-Cleaned: rate: 
N No Pre-Cleaning 

Street: sta.13+64 levee inlet Flow Control: StartMH: leveeinle 

City: south williamsport Year Renewed EndMH: a banded 

Location Code: Tape/Media#: Hard Drive Total length surveyed: 18.67 ft 

Purpose: Shape/Size: C Circular 10"/10" 

Use: 
Material: CAS Cast Iron Pipe Joint length: 
Lining: 

Drain. Area: Category: 

Comment: 

Location details: 

1:50 position code observation counter photo 

abanded sani. levee inlet had an old control! valve that was filled in no 
outlet was found. 

u,·dfo c)l 
1Ju/i1 //}/)I c 

o/c/ 

Fl I l&iAish s1 'O(f.!Y 00:00:00 

grade 

~ ~ ~ ~ ~ ~ ~ ~ t-----0000----t----oooo----t----o---1---__::::...o.:.:_ ___ i, ____ o ______ -r-----::o---t----o----+----o----1 

sta.13+64 abanded sani .. mdb II page: 2 
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.... South Williamsport 
Tel:, Fax: 

Inspection report 
Date'. 

09/15/2014 

Total Pipe Length: 

P.O.#'. 

Survey Customer: 

Weather. 

System Owner: 

Street: fastenal levee outlet f 3 \< 8 L. .S Flow Control: 

City: south williamsport Year Renewed 

Location Code: Tape/Media#: 

Purpose: 

Use: 

Surveyed By. 
scoop 

Clean Date: 

section number. 
1 

Pre-Cleaned: 
N No Pre-Cleaning 

StartMH: 

EndMH: 

levee outl 

flap gate 

Hard Drive Total length surveyed: 22.77 ft 

Shape/Size" C Circular 30"/30" 
Material: corr.steel Pipe Joint length: 
Lining: 

Drain. Area: Category: 

PSR: 

rate: 

Comment: i'YI /'I Jr;,{ ;' 15'5 ._; f'J / > } 3 1·.fll" l'P\ do ,..:,f tl ;:; I /rl# '•/A .1"'- '1)/1,, 'r n 1 IC 1{ 11 / .F/ b 0 ~,/ 
Location details: I 0 ' 8 c ft, loc/}'/;-o,,..,.J J;v1/. R.,·J} (':J,,,_,0/1 /r / '1 l'Jw4y ,. 

1:75 position code observation counter photo 

3.00 ST Start of survey 00:00:00 

1:,: 
'/ 1·. 

~ 1:/ 
l I 

I c, 

grade 

10.96 

' 
c'.",,__ 11.94 
;;·, 

LR Line of sewer deviates right 

FH Finish survey camera is stuck due to the bottom of the pipe ,ii(' rusted out 
est. distance to the flap gate is an additional 16ft 

1~.::h:_ ('41"\DC4 i,..;As ft{( At-J lf,t/t'° wAJ 

c'°l"in{Jlc1rA f;:, {'!.1r iJAlv<t.' 

00:00:00 

00:00:00 

. 
,/ 

FH Finish survey at flap gate 00:00:00 

QSR I OPRI I I QMR SPR I MPR I OPR SPRI I MPRI 
0000 I 0 I I 0000 I 0 0 I 0 I 0 0 

Sta.13+86.5 storm.mdb II page: 2 



.. South Williamsport 
Tel:, Fax: 

Inspection report 
Date: P.O.#: Weather. Surveyed By: section number. PSR: 

09/1212014 Scoop 1 

Total Pipe Length: Survey Customer. System Owner. Clean Date: Pre-Cleaned: rate: 
N No Pre-Cleaning 

Street: Sta 21+35 East Flow Control: StartMH: Inlet 

City: south williamsport Year Renewed EndMH: Flap Gate 

Location Code: Tape/Media#: Hard Drive Total length surveyed: 95.1 ft 

Purpose: Shape/Size: C Circular 60/60 

Use: Material: SP Steel Pipe Pipe Joint length: 
Lining: 

Drain. Area: Category: 

Comment: 

Location details: 

1:225 position code observation counter photo grade 

ST Start of survey 00:00:00 

SW Surface damage wear from 05 to 07 o· clock, Remark: Rust 00:00:00 

SW Surface damage wear from 04 to 05 o'clock, Remark: tar missing 00:00:00 

OJS Open joint small 00:00:00 

BR Sluice Gate Junction; Heavy Rust 00:00:00 

SW Surface damage wear from 04 to 07 o· clock 00:00:00 

Surface Damage; rust from 56 to 71 feet 

OJS Open joint small 00:00:00 

BR Junction at Flap Gate 00:00:00 

FH Finish survey at Flap Gate 00:00:00 

QSR QMR SPR MPR OPR SPRI MPRI OPRI 
0000 0000 0 0 0 0 0 0 

sta 21+35 levee outlet.mdb If paoe: 2 



... South Williamsport 
Tel:, Fax: 

Inspection report 
Date: P.O.#: Weather: Surveyed By: section number: PSR: 

09/12/2014 Scoop 2 

Total Pipe Length: Survey Customer: System Owner: Clean Date: Pre-Cleaned: rate: 

Street 

City: 

Location Code: 

Purpose: 

Use: 

Drain. Area: 

Comment 

sta 21+35 West 

south williamsport 

Location details: 

1:225 position 

0.00 

6.90 

18.40 

3'\.\) 
,' 

52.75 

QSR QMR 
0000 0000 

N No Pre-Cleaning 

Flow Control: StartMH: Inlet 

Year Renewed EndMH: Flap Gate 

Tape/Media#: Hard Drive Total length surveyed: 95.4 ft 

Shape/Size: C Circular 60/60 
Material: SP Steel Pipe Pipe Joint length: 
Lining: 
Category: 

code observation counter photo 

ST Start of survey 00:00:00 

SW Surface damage wear from 04 to 08 o"clock, Remark: Heavy Rust 00:00:00 

SW Surface damage wear from 04 to 08 o ·clock, Remark: Start from o Feet til 00:00:00 
approximately 14 Feet 

OJS Open joint small from 11 to 1 o'clock 00:00:00 

Of.u- j~ .r""""".,\,.)~ 

BR Junction at the Sluice Gate 00:00:00 

FH Finish survey at Flap Gate 00:00:00 

SPR MPR OPR SPRI MPRI OPRI 
0 0 0 0 0 0 

sta 21+35 levee outlet.mdb II page: 2 

grade 



Date: P.O.#: 
09/1212014 

Total Pipe Length: Survey Customer: 

sta43+23 levee outlet hill St Street 

City: south williamsport 

Location Code: 

Purpose: 

Use: 

Drain. Area: 

Comment: 

Location details: 

South Williamsport 
Tel:, Fax: 

Inspection report 
Weather: 

System Owner: 

Flow Control: 

Year Renewed 

Tape/Media#: 

Surveyed By: section number: 
scoop 1 

Clean Date: Pre-Cleaned: 
N No Pre-Cleaning 

StartMH: leveeinle 

End MH: flap gate 

Hard Drive Total length surveyed: 63.1 ft 

Shape/Size: 
Material: 
Lining: 
Category: 

R Rectangular 48"/60 
concrete Pipe Joint length: 

PSR: 

rate: 

1:150 position code observation counter photo grade 

ST Start of survey ?Ft north of sluis gate 00:00:00 

I OJS Open joint small, Remark: at 21.5ft 00:00:00 

' joint 

bottom of gate the seal is missing 

FH Finish survey at flap gate river side 00:00:00 

QSR QMR SPR MPR OPR SPRI MPRI OPRI 
0000 0000 0 0 0 0 0 0 

sta 43+23 levee outlet.mdb II page: 2 



Date: 
09/10/2014 

Total Pipe Length: 

P.O.#: 

Survey Customer: 

Street: 

City: 

sta 51+00 levee outlet 

south williamsport 

Location Code: 

Purpose: 

Use: 

Drain. Area: 

Comment: 

Location details: 

South Williamsport 
Tel:, Fax: 

Inspection report 
Weather: 

System Owner: 

Flow Control: 

Year Renewed 

Tape/Media#: 

Surveyed By: 

Clean Date: 

section number: 
1 

Pre-Cleaned: 

Start MH: 

EndMH: 

PSR: 

catch basi..,. 

flap gate 

rate: 

Hard Drive Total length surveyed: 85.2 ft 

Shape/Size: 
Material: 
Lining: 
Category: 

18" Gl91v, C.:iu .. 
Pipe Joint length: 

1:200 position code observation counter photo 

h l:)asio'R----o_.o_o 

r 

I 42.00 

' .· 

ap~ 1----8_5_.2_0 

85.20 

sta 51 +00 levee outlet from basitWI on front st 

Sluice gate under center of levee 

end shot at the flap gate at head wall north side of the levee 

pipe is heavely rusted from 3 o-clock to 9 a-clock appeares to be holding its 
form 

grade 

OSR I OMR I SPR I MPR QPR I SPRI I MPRI I OPRI 
0000 I 0000 I 0 I 0 0 I 0 I 0 I 0 

sta 51+00 levee outlet.mdb II oaae: 2 



~ ... South Wiltiamspott 
Tel:, Fax: 

Inspection report 
Date: P.O.#: Weather: Surveyed By: section number: 

09/17/2014 Scoop 1 

Total Pipe Length: Survey Customer: System Owner: Clean Date: Pre-Cleaned: 
N No Pre-Cleaning 

Street: 

City: 

STA 60 + 57 Sidney Street 

south williamsport 

Flow Control: 

Year Renewed 

StartMH: Top 

EndMH: Bottom 

Location Code: Tape/Media#: Hard Drive Total length surveyed: 4.89 ft 

Purpose: Shape/Size: S Square 25'/4'6x 

Use: 
Material: Concrete Pipe Joint length: 

Lining: 
Drain. Area: Category: 

Comment: 

Location details: 

1:25 position code observation counter 

In fl C'r,..:-1(!( <!'J f /rv ff 

µc f /"' vs " s ;',..., c i 
jyft:,L(, '"f2fmo\-/c; F/.,p bkjl' 

IJ" J ~'}I :t"", 

.. / 0 

4.89 ST Start of survey at abandoned sanitary outlet 00:00:00 

QSR QMR SPR MPR OPR SPRI MPRI 
0000 0000 0 0 0 0 0 

Sta 60+57.mdb II page: 2 

PSR: 

rate: 

photo grade 

OPRI 

0 



South Williamsport 
Tel:, Fax: 

Inspection report 
Date: P.O.#: Weather: Surveyed By: section number. PSR: 

09/1212014 Scoop 1 

Total Pipe Length: Survey Customer. System Owner: Clean Date: Pre-Cleaned: rate: 
N No Pre-Cleaning 

Street: Sta69+38 Flow Control: StartMH: Eck's PS 

City: south williamsport Year Renewed EndMH: Flap Gate 

Location Code: Tape/Media#: Hard Drive Total length surveyed: 177 .55 ft 

Purpose: Shape/Size: S Square 60/60 

Use: 
Material: CP Concrete Pipe (non-reinforced) Pipe Joint length: 
Lining: 

Drain. Area: Category: 

Comment: 

Location details: 

1:400 position code observation counter photo grade 

i:1ti~·ps 1.85 
·,~~;;~·F~:N>f 

ST Start of survey 00:00:00 

1 
•· 

. 

I 

I( ~ ,, 
~ 

~ 1. 

II I> 
~ 

( 
~ 

' '.I· 
109.30 BR Junction at center of Levee Sluice Gate 00:00:00 

· .. 

I 

.. 

136.00 open joint 

I 
I· 

I· 

1:. 

~ ........ 173.00 FH Finish survey at flap gate 00:00:00 

F'f~~ 

I QSR QMR I SPR I MPR OPR I SPRI I MPRI I OPRI 
0000 I 0000 I 0 I 0 I 0 I 0 I 0 I 0 

Sta 69+38 Levee Outlet.mdb II page. 2 



South Williamsport 
Tel:, Fax: 

Inspection report 
Date: P.O.#: Weather: Surveyed By: section number: PSR: 

09/17/2014 Scoop 1 

Total Pipe Length: Survey Customer: System Owner: Clean Date: Pre-Cleaned: rate: 
N No Pre-Cleaning 

Street: STA 71+40 Curtin Street Flow Control: Start MH: Top 

City: south williamsport Year Renewed EndMH: Bottom 

Location Code: Tape/Media#: Hard Drive Total length surveyed: O ft 

Purpose: Shape/Size: C Circular 24'/42" 

Use: 
Material: Concrete Pipe Joint length: 
Lining: 

Drain. Area: Category: 

Comment: 

Location details: 

1:25 position code observation counter photo grade 

~ ST Start of survey at Abandoned Sanitary Outlet 00:00:00 

I F'~f' G',,i,}r 
IJ<j t S;«-- ct. J<i6 4 'R. ~ i''1 (j J ~ 

'· us£. /"-' 

fl,_J f-.l J >r . 
6 / A·vr[ 

' .f'.<-.:. •"'- m.H (·t.r-lfA 

8 Ir s· 'i /,',_) <i. II i' ch..:i 
Ar-' Ill 'J 

()1 /I 
,, 

/):.A A tJ. 
;2, t.( I b ~·tp • 

1) I )c 
~ f O 

' 

I QSR QMR I SPR I MPR OPR I SPRJ I MPRJ I OPRI 
0000 I 0000 I 0 I 0 0 I 0 I 0 I 0 

·- .. .. .. 



Date: 
09/1512014 

Total Pipe Length: 

P.O.#: 

Survey Customer: 

Street: sta.83+20 levee outlet main st 

City: south williamsport 

Location Code: 

Purpose: 

Inspection report 
Weather: 

System Owner: 

Flow Control: 

Year Renewed 

Tape/Media#: Hard Drive 

Surveyed By: 
scoop 

Clean Date: 

South Williamsport 
Tel:, Fax: 

section number: 
1 

Pre-Cleaned: 
N No Pre-Cleaning 

StartMH: 

EndMH: 

sluicegat 

pumpsta. 

Total length surveyed: 108.63 ft 

Shape/Size: S Square 66"/66" 

PSR: 

rate: 

Use: 
Material: CSU Concrete Segments (unbolted) Pipe Joint length: 
Lining: 

Drain. Area: Category: 

Comment: 

Location details: 

1:250 position code observation counter photo grade 

ST Start of survey at slucie gate to pump sta. main st 

heavy rust 

I 
. 
; 

' 
. 

. 

L 
; . 

~~~;,__ __ 1_0_8_.6_3 FH Finish survey at main st pump sta. for the ponding area 00:00:00 

sta.83+20 levee outlet.mdb II page: 2 



I 

( 

Date: 
09/1512014 

Total Pipe Length: 

P.O.#: 

Survey Customer: 

Street 

City: 

sta.83+20 levee outlet main st 

south williamsport 

Location Code: 

Purpose: 

Inspection report 
Weather: 

System Owner: 

Flow Control: 

Year Renewed 

Tape/Media#: Hard Drive 

Surveyed By: 
scoop 

Clean Date: 

South Williamsport 
Tel:, Fax: 

section number: 
2 

Pre-Cleaned: 
N No Pre-Cleaning 

StartMH: 

EndMH: 

sluciegat 

flap gate 

Total length surveyed: 176.28 ft 

Shape/Size: S Square 66"/66" 

PSR: 

rate: 

Use: Material: CSU Concrete Segments (unbolted) Pipe Joint length: 
Lining: 

Drain. Area: Category: 

Comment: 

Location details: 

1:400 position code observation counter photo grade 

sti~l~;g~ 
' p~.J;, ~/51 .:i I s/,.;, cl csh.1t-- !> f{ cf ..... lµ ,_,/ iQvrt •'·· ,,· ·;·'}, 

o~o 6.Y°;:J"'/ ... J <'•iLJi.t" f, ,,_><'·'', ·- ,._. s 11.32 ST Start of survey 00:00:00 

: 

: 
' .. 

. 

: 

48.36 LR Line deviates right with debris in line 45% 00:00:00 , . 

. :: 
~ :· 

... 
: 

:·. 

~ 
. 

' ··.· 

I' Ii 
': 

\ 
1: . 

.... 

. : 
:: 

}', 
. 
> 

.. . 
~ 

,;: 

~~:~· 176.28 FH Finish survey at flap gate at the river side of levee 176ft 00:00:00 
,;:,:-..·-,._.-

176.28 FH bottom of the flap gate is rotted out heavy 00:00:00 

QSR I QMR I SPR I MPR OPR I SPRI I MPRI I OPRI 
0000 I 0000 I 0 I 0 0 I 0 I 0 I 0 

sta.83+20 levee outlet.mdb II page:2 



South Williamsport 
Tel:. Fax: 

Inspection report 
Date: P.O.#: Weather: Surveyed By: section number: PSR: 

09/17/2014 Scoop 1 

Total Pipe Length: Survey Customer: System Owner: Clean Date: Pre-Cleaned: rate: 
N No Pre-Cleaning 

Street: STA 86+50 Church street Flow Control: StartMH: Top 

City: south williamsport Year Renewed EndMH: Bottom 

Location Code: Tape/Media#: Hard Drive Total length surveyed: Oft 

Purpose: Shape/Size: C Circular 24'/42" 

Use: 
Material: Concrete Pipe Joint length: 

Lining: 
Drain. Area: Category: 

Comment: 

Location details: 

1:25 position code observation counter photo grade 

~ ST Start of survey at Abandoned Sanitary Outlet 00:00:00 
9 

l 

Fhp G.<ii< ( Nc-. f ;· ... ti.Sr si',.J c ~ ;9t,9· 1< ~-~" V( ' 
~ 

( ~ 11,..,d {"./I '"' , , 
( 

('[r-'ff /l <!) r /(v[ E j 'I bHI' 

' ''s "1 mH 8 Itri t</I'- Y 

-;:r,...) 1Jt:;. o!'A, 
/.j ")., ,, 

t \) l . JO 

QSR I QMR I SPR I MPR OPR I SPRI I MPRI I OPRI 
0000 I 0000 I 0 I 0 0 I 0 I 0 I 0 

STA 86+50.mdb II page. 2 



South Williamspott 
v Tel:, Fax: 

II 

ii 

I 

,I 

I 

Date: P.O.#: 
09/17/2014 

Total Pipe Length: Survey Customer: 

Street: 

City: 

STA 97+93 Fleming Street 

south williamsport 

Location Code: 

Purpose: 

Use: 

Drain. Area: 

Comment: 

Location details: 

Inspection report 
Weather: 

System Owner: 

Flow Control: 

Year Renewed 

Tape/Media#: 

Surveyed By: 
Scoop' 

Clean Date: 

section number: 
1 

Pre-Cleaned: 
N No Pre-Cleaning 

StartMH: 

EndMH: 

Top 

Bottom 

Hard Drive Total length surveyed: O ft 

Shape/Size: Square 26'/42" 

Material: Concrete Pipe Joint length: 

Lining: 

Category: 

1:25 position code observation counter 

, 
l 

l 

l 

QSR 

0000 
I 
I 

ST 

QMR I 
0000 I 

Start of survey at abandoned Sanitary Outlet 

SPR I MPR OPR 

0 I 0 0 

STA 97+93.mdb II page: 2 

00:00:00 

I SPRI I MPRI 

I 0 I 0 

PSR: 

rate: 

photo grade 

I OPRI 

I 0 



South Williamsport 
Tel:, Fax: 

Inspection report 
Date: P.O.#: Weather: Surveyed By: section number: PSR: 

09/10/2014 1 

Total Pipe Length: Survey Customer: System Owner: Clean Date: Pre-Cleaned: rate: 

Street: sta. 108+65 levee outlet Flow Control: Start MH: concreet lnl 

City: south williamsport Year Renewed EndMH: 18" flap gat 

Location Code: Tape/Media#: Hard Drive Total length surveyed: 188.85 ft 

Purpose: Shape/Size: 18" 

Use: 
Material: Pipe Joint length: 
Lining: 

Drain. Area: Category: 

Comment: 

Location details: 

1:425 position code observation counter photo grade 

co'~~~ 0.00 sta.108+65 concrete inlet MH land side of levee south of RR right of way 

:.:.. 79.06 pipe change 18" concrete to 18"corr. 

51.75 start of small amont of debris 

I i''. 
,, 
' 

I 

' 
l' 142.75 sluse gate chamber 

~t---- 148.80 18" corr.steele pipe 

18 ;~''6 ·.:;:.••,.Pi~, 
188.85 end shot at flap gate sta.108+65 

I QSR QMR I SPR I MPR I OPR I SPRI I MPRI I OPRI 
0000 I 0000 I 0 I 0 I 0 I 0 I 0 I 0 

" , , I I , 
I 

, 

lo 

I 
/ 

/ 



... 
Date: P.O.#: 

09/08/2014 

Total Pipe Length: Survey Customer: 

STA> 122+00 Street 

City: south williamsport 

Location Code: 

Purpose: 

Inspection report 
Weather: 

System Owner: 

Flow Control: 

Year Renewed 

Tape/Media #: 

Surveyed By: 

Clean Date: 

Hard Drive 

Shape/Size: 18" 

:sourn wmmmspon 
Tel:, Fax: 

section number: PSR: 
1 

Pre-Cleaned: rate: 

StartMH: west side 

EndMH: FLAP 

Total length surveyed: 87 .35 ft 

Use: 
Material: Pipe Joint length: 

Lining: 
Drain. Area: Category: 

Comment: 

Location details: 

1:200 position code observation counter photo grade 

0.00 Head wall, start 

87.35 End inspection at Flap head wall, No obvious issues 

QSR QMR SPR MPR OPR SPRI MPRI OPRI 
0000 0000 0 0 0 0 0 0 

RJ CULVERT.mdb fl page: 2 



.- . 

Borough of S. Williamsport 

Flood Control 
2014 Levee outfall culvert video discs. 

Disc-1 

Sta. - 122+00 Land side head wall to Flap gate 9-8-14 (89.00') 

Disc-2 

Sta.- 51+00 Incomplete video due to debris 9-8-14 

Disc -3 

STa.- 51 +00 Land side Storm Basin to flap gate 9-10-14 completed 

Disc-4 

Sta. -108.65 Land side box to Flap gate 9-10-14 

Disc-5 

Sta.- 43+23 Hill St gravity sluice to Flap gate 9-12-14 (63.00') 

Disc.-6 

STa.21+35 Maynard Run Land side head wall to flaps both east 

& west side 60" culverts 9-12-14 

Disc -7 

Sta.- 69+38 Eck's Run Gravity Chamber to Flap Gate 9-12-14 



up d;yftot 

q-17 •' /</ /<J .' 3J fl/Y'\ 

-, Disc-8 

Sta. - 83+20 Main St 1st from Sluice on middle of levee to pump 

station gravity chamber 108.6' & 2nd video from sluice on 

middle of levee to flap gate at river 176' 9-15-14 

Disc-9 

Sta. - 13+86.5 West wall sluice chamber to flap gate 30" Corr. 

Steel 9-15-14 & Also on same disc view of abandoned Sanitary 

control outlet 13+64 no video of pipe 9-15-14 

j)i·,sc--/O 5f.tt. 60'1S7 S,'d,...,2~ s/ S:/.J~.'-/.11,<7} ¢-IA. //-f9o a"'!i'r Sf Srl~',.14~< 
Sf A-, <t6-tSO chv><c.i tf S)gl'-;fA;t'? 1 -1r-0 s/A, </7-i 93 Flino)-r J'Ar.l/.1;17 

q-}7-14 
1<£/1't:~ wdls-------

'Di' .s e ~II -u; df.::; ci (' wdl) 211 231 2 5, 2 b i(]) ( 9-17-J <;) /<,\.;~,11. h.Jd <!) 70 
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Proactive by Design 

 

ATTACHMENT C5 – 2016 REMARKS FOR 2014 WLSO CULVERT INSPECTION 

  



Drainage Structure  Station Size Material Sponsor USACE USACE Inspection Observations/Remarks USACE Proposed Action USACE Detailed Remarks
Manhole "A"           

(Sewer Outlet No. 1)
13+64 10"

Cast Iron encased in 
concrete

Not inspected U Abandoned sanitary. No access. 
Provide verification of 

abandonment or assess/repair.
10‐inch diameter cast iron pipe at station 13+64 has not been inspected. Sponsor should provide 

verification that it has been adequately abandoned or inspect/repair. (U)

Sewer Outlet 1 13+86  30" CMP None U
Invert completely rusted out for first 3 feet and at 12 feet. Total length is 

34’ per as‐builts with initial 18’ encased in wall footing.  
Evaluate and provide verification 

of repair.

30‐inch diameter corrugated metal pipe Sewer Outlet at station 13+86.5 has invert completely rusted out 
for the first 3' and 12'. Although the pipe is encased in concrete in some portions, the pipe should be 

evaluated for immediate repairs. (U)

DS 1 13+86  8" VCP Not inspected A
Abandoned sanitary. Flapgate in MH at landside of wall. Pipe only 5 feet 

long and parallel to landside of wall.  
If available, provide conditional 

assessment.

8‐inch diameter vitrified clay pipe at station 13+86 from drop inlet to the manhole on landside of the 
levee was not inspected. Pipe is considered to be low risk, as time allows, the Sponsor should inspect the 

pipe if possible. (A)

Sewer Outlet 2 15+11 6" Steel Not inspected U Abandoned sanitary. Flapgate only. 
Provide verification of 

abandonment or assess/repair.
6‐inch diameter steel pipe at station 15+11 has not been inspected. Sponsor should provide verification 

that it has been adequately abandoned or inspect/repair. (U)

Sewer Outlet 3 15+50 6" VCP encased in concrete Not inspected U Abandoned sanitary beneath footing. Flapgate only.   
Provide verification of 

abandonment or assess/repair.
6‐inch diameter steel pipe at station 15+50 has not been inspected. Sponsor should provide verification 

that it has been adequately abandoned or inspect/repair. (U)

Sewer Outlet 4 16+00 6" and 8" VCP encased in concrete Not inspected U Abandoned sanitary. Flapgate only.  
Provide verification of 

abandonment or assess/repair.
6‐inch & 8‐inch diameter steel pipe at station 16+00 has not been inspected. Sponsor should provide 

verification that it has been adequately abandoned or inspect/repair. (U)

DS 2 18+33 8" VCP Not inspected U Abandoned sanitary. No access. Flapgate only.   
Provide verification of 

abandonment or assess/repair.
8‐inch diameter vitrified clay pipe at station 18+33 has not been inspected. Sponsor should provide 

verification that it has been adequately abandoned or inspect/repair. (U)

Maynard Run 21+35 East 60" CMP None U
Surface damage 0400 to 0700 with some coating gone and rust 1st 14 
feet; 3 small open joints; 1"‐2" gravel not removed from bottom.  

Flush pipe clean, re‐inspect, and 
evaluate for repair.

60‐inch diameter corrugated metal pipe carrying Maynard Run at Station 21+35 (east pipe) had surface 
damage 0400‐0700 with the majority of the bituminous coating gone and the invert of the pipe obscured. 
Rust seen at first 14‐feet of pipe and 3 small open joints. The Sponsor should flush the sediment from the 

pipe's invert, reinspect, and evaluate for repair. (U)

Maynard Run 21+35 West 60" CMP None U

Surface damage 0400 to 0700 with some coating gone and rust 1st 14 
feet; Small open joint at 18 feet; 1"‐2" gravel not removed from bottom. 

From routine inspection there is a gap at the inlet headwall at the 
concrete and the pipe interface.

Flush pipe clean, re‐inspect, and 
evaluate for repair.

60‐inch diameter corrugated metal pipe carrying Maynard Run at Station 21+35 (west pipe) had surface 
damage 0400‐0700 with the majority of the bituminous coating gone and the invert of the pipe obscured. 
Rust seen at first 14‐feet of pipe and 1 small open joint. The Sponsor should flush the sediment from the 

pipe's invert, reinspect, and evaluate for repair. (U)

5 32+65 6" VCP encased in concrete Not inspected U
Abandoned sanitary below wall footing. Flapgate only with concrete plug 

at outlet.  
Provide verification of 

abandonment or assess/repair.
6‐inch diameter vitrified clay pipe encased in concrete at station 32+65 has not been inspected. Sponsor 

should provide verification that it has been adequately abandoned or inspect. (U)

6 33+62 8" VCP encased in concrete Not inspected U From building and below wall footing. Flapgate only.
Provide verification of 

abandonment or assess/repair.
8‐inch diameter vitrified clay pipe encased in concrete at station 33+62 has not been inspected. Sponsor 

should provide verification that it has been adequately abandoned or inspect. (U)

7 35+05 10" VCP encased in concrete Not inspected U Sanitary from building and below wall footing. Flapgate only.
Provide verification of 

abandonment or assess/repair.
10‐inch diameter vitrified clay pipe encased in concrete at station 35+05 has not been inspected. Sponsor 

should provide verification that it has been adequately abandoned or inspect. (U)

Hill St. Pump Station 43+23 4'H X 5'W Cast in place concrete None A Small open joint at 26 feet; seal missing from bottom of gate (Hill St. PS)
Monitor the joint and replace the 

flap‐gate gasket.

4' x 5' cast in place concrete pipe at station 43+23 had small open joint observed at 26‐feet and seal 
missing from bottom of flapgate. Sponsor should monitor joint and add gasket to bottom of wooden flap‐

gate. (A)

4 51+00 18" CMP None M
Heavily rusted from 0300 to 0500 and 0700 to 0900 with invert paving 

cracking.  Heavily rusted 0300 t0 0900 at outfall.
Evaluate for repair and provide 
verification of remediation.

18‐inch diameter corrugated metal pipe at station 51+00 with heavy rusting from 0300 to 0500 and 0700 
to 0900 with large majority of bituminous coating missing. Sponsor should evaluate and schedule for 

repair  (re‐lining, etc.).

MH D
60+57 (Sidney 

Street)
15"

VCP (Xtra Strength) 
encased in concrete

Partial Inspection U
Heavily rusted gate in MH blocked closed with wood plank. Pipe not 

inspected, only MH. Not in use since 1964. Sponsor plans to remove flap 
gate and fill MH (Sidney Street)  

Provide verification of 
abandonment or assess/repair.

15‐inch diameter vitrified clay pipe encased in concrete at station 60+57 (Sidney Street) with heavily 
rusted flap‐gate in manhole. Only manhole inspection has been provided, and pipe has reportedly not 
been used since 1964. Sponsor should provide verification that it has been adequately abandoned or 

inspect/repair. (U)

Ecks Run Pump Station Sta 69+38 60" x 60" Cast in place concrete None A No deficiencies observed. Continue to Monitor.
60" x 60" cast in place concrete pipe at station 69+38 (Ecks Run Pump Station) has an open joint 37' 

landward of flap gate. Appears to be a contraction joint which was provided with waterstop and collars. 
No issue. (A)

MH E
71+40 (Curtin 

Street)
8" VCP encased in concrete Partial Inspection U

Heavily rusted flap gate in MH appears closed.  Not in use since 1964. 
Sponsor plans to remove flap gate and fill MH

Provide verification of 
abandonment or assess/repair.

8‐inch diameter vitrified clay pipe encased in concrete at station 71+40 (Curtin Street). Pipe has 
reportedly not been used since 1964. Sponsor should provide verification that it has been adequately 

abandoned or inspect/repair. (U)

6 76+75 18" CMP Not inspected U Bituminous coated with paved invert
Provide verification of 

abandonment or assess/repair.
18‐inch diameter corrguated metal pipe at station 76+75 has not been inspected. Sponsor should provide 

verification that it has been adequately abandoned or inspect/repair. (U)

Main St. Pump Station a 83+20 (Main St.  5.5'W x 5.5'H Cast in place concrete None A
Line deviates right with debris in line 45% at 48' riverward from sluice.  

This is non‐issue. Outlet extended during 1973 Restoration contract (part 
of WLNW drawings)

Continue to Monitor.
5.5 x 5.5' cast in place concrete pipe at station 83+20 has change in alignment 48' riverward from the 
sluice gate. The outlet was extended in the 1973 restoration contract (see northwest williamsport 

drawings). No action. (A)

84+29 16" Cast Iron Water Not inspected A
Original pipe abandoned and plugged with concrete. Pipe now runs up 

and over levee.
Provide conditional assessment if 

available, othewise monitor.
16‐inch diameter cast iron water pipe up and over the levee. Provide conditional assessment if available 

(digital correlators, etc.). (A)

MH F
86+50 (Church 

Street)
8" VCP encased in concrete Not inspected U

Heavily rusted flap gate blocked open several inches in MH.  Not in use 
since 1964. Sponsor plans to remove flap gate and fill MH

Provide verification of 
abandonment or assess/repair.

8‐inch diameter vitrified clay pipe encased in concrete at station 86+50 (Church Street). Pipe has 
reportedly not been used since 1964. Sponsor should provide verification that it has been adequately 

abandoned or inspect. (U)

Video Received 8 April 2015
SOUTH WILLIAMSPORT, PA FLOOD RISK MANAGEMENT SYSTEM

CULVERT INSPECTION SUMMARY

Conduits remarks generated by USACE in April 2016 (B. Cortright & J. Reed)
Recommended Rating

Inspection performed by Sponsor in September 2014

\\155.78.63.200\cenab\#NAB_SHARE\_Levee Safety Program\Levee_Inspection\Video Culvert Inspections\SOUTH WILLIAMSPORT\20160408 USACE review ratings 2015.xlsx 1 / 2



Drainage Structure  Station Size Material Sponsor USACE USACE Inspection Observations/Remarks USACE Proposed Action USACE Detailed Remarks

97+93 (Fleming 
St.)   U/S side

8" Cast Iron Partial Inspection U
Camera in left (U/S) side of MH only. Shows 8" pipe with flap gate rusted 
out. Not in use since 1964. Sponsor plans to remove flap gate and fill MH 

(Fleming st.)

Provide verification of 
abandonment or assess/repair.

8‐inch diameter cast iron pipe at station 97+93 (Fleming Street). Pipe has reportedly not been used since 
1964. Sponsor should provide verification that it has been adequately abandoned or inspect/repair. (U)

MH G
97+93 (Fleming 
St.)  D/S side

15"
CMP (corrugated iron), 

fully coated, paved invert
Not inspected U

Pipe on this side of MH not videotaped.  Heavy rust of CMP as viewed 
from MH.  Need video to determine condition of this pipe.

Provide verification of 
abandonment or assess/repair.

15‐inch diameter corrugated iron pipe at station 97+93 (Fleming Street). Pipe has reportedly not been 
used since 1964. Sponsor should provide verification that it has been adequately abandoned or 

inspect/repair. (U)

108+65 18" CMP None A  Pipe appears in good condition. Continue to Monitor. 18‐inch diameter corrugated metal pipe at station 108+65 was inspected with no issues identified.(A)

122+00 18" CMP None A
 Pipe appears in good condition.  Corrugated metal seepage fins at 

Centerline of levee and 15' riverward.
Continue to Monitor. 18‐inch diameter corrugated metal pipe at station 122+00 was inspected with no issues identified.(A)

2. Prior to construction or repair/abaondment, plans and methods for abandonment/repair of pipes shall be coordinated with USACE to ensure that it is done in an adequate manner. USACE is available to discuss and review your plans and methods for repair/abandonment but cannot be responsible for the design of the method and 
plan.

1.  Seven original manholes ("A" through "G") were provided on existing sanitary sewer outfalls to the river to permit pumping of sewage over the protection during high river stages.  Pumping of the manholes are no longer required since new sanitary facilities have been installed by the Borough of South Wllllamsport in 1964.  Some of 
these pipes may be partially plugged.
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ATTACHMENT C6 – 2017 WLSO CULVERT INSPECTION –  

HOWARD STREET STA. 76 + 75 

  



PROJECT NAME:

sluice gates
CREATED:

2017.03.08
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Project Information

Customer:

Responsible:

Department:

Post-Office Box:

Street:

Location:

Telephone:

Telefax:

Mobile Phone:

E-Mail:

Project Leader:

Responsible:

Department:

Post-Office Box:

Street:

Location:

Telephone:

Telefax:

Mobile Phone:

E-Mail:

Contractor:

Responsible:

Department:

Post-Office Box:

Street:

Location:

Telephone:

Telefax:

Mobile Phone:

E-Mail:
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PROJECT NAME:

sluice gates
CREATED:

2017.03.08
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Table Of Contents

Project Information Page 1

Table Of Contents Page 2

Section List Page 3

Damage Class Legend Page 4

Section: station 76 + 75 - river gate Page 5

Page 2/5



PROJECT NAME:

sluice gates
CREATED:

2017.03.08
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Section List

No. Section City Street Length Length Total Date

1 station 76 + 75 - river gate 99.52 ft 99.52 ft 2017.03.08

99.52 ft 99.52 ft
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PROJECT NAME:

sluice gates
CREATED:

2017.03.08
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Damage Class Legend

          1                      Excellent Condition

                                  Minor Defects - Failure unlikely in the foreseeable future.

          2                      Good Condition

                                  Defects that have not begun to deteriorate - Pipe unlikely to fail for at least 20 years.

          3                      Fair Condition

                                  Moderate defects that will continue to deteriorate - Pipe may fail in 10-20 years.

          4                      Poor Condition

                                  Severe defects that will become grade 5 defects within the foreseeable future -
                                  Pipe will probably fail in 5-10 years.

          5                      Immediate Attention

                                  Defects require immediate attention - Pipe has failed or will likely fail within the next 5 years
                                  or sooner.
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SECTION NAME:

station 76 + 75 - river gate
SECTION NUMBER:

1
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Section Protocol

UPSTREAM MANHOLE NUMBER:

station 76 + 75
DOWNSTREAM MANHOLE NUMBER:

river gate
MUNICIPAL: START NODE STREET NAME:

LOCATION CODE: DIRECTION OF SURVEY:

From station 76 + 75 to river gate
CALCULATED LENGTH:

99.52 ft
INSPECTION DATE:

2017.03.08
PURPOSE OF SURVEY:

WEATHER: SEWER MATERIAL:

Reinforced concrete pipe
LINING METHOD: SEWER DIAMETER OR HEIGHT:

18
PRE-CLEANED: SEWER SHAPE:

Circular
COMMON REMARKS:

1 : 1200 POSITION DC CODE OBSERVATION VIDEO POS PHOTO

65.90 ft ACB Catch Basin 00:00:00

67.86 ft MMC Material Change, Corrugated metal pipe 00:00:00

109.98 ft AOC Special Chamber, sluice gate 00:00:00

165.41 ft AEP End of Pipe, river gate 00:00:00

165.41 ft MSA Survey Abandoned 00:00:00

station 76 + 75

river gate
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ATTACHMENT C7 – 2017 WLSO CULVERT INSPECTION –  

FLEMING STREET STA. 97 + 93 



PROJECT NAME:

fleming street outlet
CREATED:

2017.03.03
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Project Information

Customer:

Responsible:

Department:

Post-Office Box:

Street:

Location:

Telephone:

Telefax:

Mobile Phone:

E-Mail:

Project Leader:

Responsible:

Department:

Post-Office Box:

Street:

Location:

Telephone:

Telefax:

Mobile Phone:

E-Mail:

Contractor:

Responsible:

Department:

Post-Office Box:

Street:

Location:

Telephone:

Telefax:

Mobile Phone:

E-Mail:
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PROJECT NAME:

fleming street outlet
CREATED:

2017.03.03
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Table Of Contents

Project Information Page 1

Table Of Contents Page 2

Section List Page 3

Damage Class Legend Page 4

Section: station 97 + 93 - river gate Page 5
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PROJECT NAME:

fleming street outlet
CREATED:

2017.03.03
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Section List

No. Section City Street Length Length Total Date

1 station 97 + 93 - river gate 302.15 ft 302.15 ft 2017.03.03

302.15 ft 302.15 ft
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PROJECT NAME:

fleming street outlet
CREATED:

2017.03.03
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Damage Class Legend

          1                      Excellent Condition

                                  Minor Defects - Failure unlikely in the foreseeable future.

          2                      Good Condition

                                  Defects that have not begun to deteriorate - Pipe unlikely to fail for at least 20 years.

          3                      Fair Condition

                                  Moderate defects that will continue to deteriorate - Pipe may fail in 10-20 years.

          4                      Poor Condition

                                  Severe defects that will become grade 5 defects within the foreseeable future -
                                  Pipe will probably fail in 5-10 years.

          5                      Immediate Attention

                                  Defects require immediate attention - Pipe has failed or will likely fail within the next 5 years
                                  or sooner.
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SECTION NAME:

station 97 + 93 - river gate
SECTION NUMBER:

1
CATALOG NAME:

NASSCO PACP-4 United States
CUSTOMER: PROJECT LEADER: CONTRACTOR:

Section Protocol

UPSTREAM MANHOLE NUMBER:

station 97 + 93
DOWNSTREAM MANHOLE NUMBER:

river gate
MUNICIPAL: START NODE STREET NAME:

LOCATION CODE: DIRECTION OF SURVEY:

From station 97 + 93 to river gate
CALCULATED LENGTH:

302.15 ft
INSPECTION DATE:

2017.03.03
PURPOSE OF SURVEY:

WEATHER: SEWER MATERIAL:

Reinforced concrete pipe
LINING METHOD: SEWER DIAMETER OR HEIGHT:

15
PRE-CLEANED: SEWER SHAPE:

Circular
COMMON REMARKS:

1 : 1700 POSITION DC CODE OBSERVATION VIDEO POS PHOTO

1.51 ft CL Crack Longitudinal, at 12 o'clock, within 8 inch, Start 00:00:00

2.85 ft CC Crack Circumferential, from 12 o'clock, to 6 o'clock, within 8 inch 00:00:00

2.85 ft CL Crack Longitudinal, at 12 o'clock, within 8 inch, Finish 00:00:00

49.99 ft MMC Material Change, Corrugated metal pipe 00:00:00

109.91 ft AOC Special Chamber, sluice gate 00:00:00

114.96 ft MGO General Observation, contiuing to river from sluice gate 00:00:00

162.69 ft MMC Material Change, Reinforced concrete pipe 00:00:00

209.00 ft TFC Tap Factory Made Capped, at 2 o'clock, 8 inch dim 00:00:00

298.35 ft TBC Tap Break-In Capped, at 10 o'clock, 8 inch dim, not able to tell if 
active or capped

00:00:00

303.66 ft ADP Discharge Point, gate at river 00:00:00

station 97 + 93

river gate
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ATTACHMENT C8 - CORRESPONDENCE FROM BOROUGH TO GZA 

 

  



Culverts Borough of S. Wmspt
3-9-17

Mr. Furtado

A culvert video was made on Sta. 97+93 Fleming St. storm outfall on 3-3-17. The video will be

provided along with a paper report. On 3-8-17 after several attempts to flush outfall Sta 76+75 Howard

St. the camera was able to run that outfall. Video will be provided. Due to no access because of steep

grades these are very difficult to do. As for repairs to outfalls noted in report of 2015 no changes. My

conversation with Mr. Cartwright from USACE about sanitary culverts I asked about filling each

outfall manhole on levee with a slurry mix fill to block them. I never received a response back from

him.

Carl Loudenslager (Scoop)
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ATTACHMENT D – 2016 FEMA FLOOD INSURANCE STUDY – LYCOMING COUNTY 
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ATTACHMENT D1 – 2016 FEMA FIS EXCERPTS 

  



42081CV001C

REVISED: JUNE 2, 2016

*No Special Flood Hazard Areas Identified

*

*

E 1 OF 4E 1 OF 4
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Lycoming County lies within the Appalachian Mountain section of the Ridge and 
Valley physiographic province of Pennsylvania.  The topography consists of 
forested mountain slopes.  Some gently sloping to level land can be found along the 
Susquehanna River and in the Mosquito Valley. 

 
The climate in the area is continental, but it is modified by the effects of the Atlantic 
Ocean and the Gulf of Mexico.  Temperatures in the area range from about -20 to 
100 degrees Fahrenheit with the mean annual temperature ranges in the low 50's.  
Annual precipitation averages approximately 37 to 40 inches and is well distributed 
throughout the year.  Average snowfall is greater in the northern part of the area 
than in the southern, and averages approximately 40 inches per year.  During the 
summer months, the area is regularly subject to afternoon and evening 
thunderstorms often accompanied by heavy rains and damaging winds.  Also, 
remnants of hurricanes originating in the tropics occasionally pass through the 
vicinity bringing prolonged periods of heavy rainfall. 
 

2.3 Principal Flood Problems 
 

Floods on Lycoming Creek have been caused by rainfall accompanied by snowmelt 
while others have been caused by heavy rain during the summer months.  Lycoming 
Creek flooding in June 1972 caused such damage to transportation facilities that the 
CONRAIL tracks were totally abandoned.  Eleven peak flows in excess of the 10-
percent annual chance flood have been recorded on Lycoming Creek since USGS 
Gage No. 01550000 was installed above Trout Run and are shown in the tabulation 
below. 
 

        Date   Discharge (cubic feet per second) 
 
January 19, 1996 32,000 
September 8, 2011 26,600 
June 22, 1972 25,900 
May 27, 1946 21,800 
September 26, 1975 18,400 
February 14, 1984 17,900 
September 18, 2004 17,100 
March 18, 1936 17,000 
August 18, 1994 16,900 
October 14, 1956 16,800 
November 16, 1926 15,400 

 
Floods on Pine Creek can occur during any season of the year.  Nine peak flows 
have been recorded in excess of the 10-percent annual chance flood since the 
gaging station upstream at Cedar Run was installed in 1918.  These flows occurred 
in June 1972, May 1946, September 1975, September 2004, November 1950, 
February 1984, January 1996, March 1936, and August 1994.  The 1972 flood was 
the most severe of these floods and had an estimated 0.5-percent annual chance. 
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The West Branch Susquehanna River is the major source of flooding within 
Lycoming County.  In 1936, a flood with a peak discharge of 287,000 cubic feet per 
second (cfs) was recorded at the gage at Lewisburg (Reference 3).  The most severe 
flood ever recorded at the gage was the Tropical Storm Agnes flood of June 1972, 
which had a discharge of 300,000 cfs. 
 
For the West Branch Susquehanna River, the records of the gaging station at 
Williamsport are used to represent the relative effects of floods.  The station was 
established in 1895, with historical records since 1889.  The station has a drainage 
area of 5,682 square miles or 81 percent of the total West Branch Susquehanna 
River watershed.  The following tabulation shows the seven greatest floods. 
 

Date    Discharge (cfs) Stage (in feet) 
 
June 1972 300,000 * 
March 1936 264,000 33.6 
May-June 1889 252,000 32.3 
May 1894 228,000 30.0 
May 1946 223,000 29.6 
November 1950 206,000 28.1 
September 2004 203,000 27.8 

 
During the 1972 storm, 12 inches of rainfall produced severe runoff conditions and 
caused extremely high flows on all local streams.  For example, White Deer Hole 
Creek, at the gaging station in Elimsport, registered a peak flow of 4,200 cfs, which 
was more than three times the previous record flow of 1,480 cfs in 1964 (Reference 
4). 
 
The principal flood problems within the Township of Cummings are at the 
confluence of Pine Creek and Little Pine Creek.  The floods of record in the area 
occurred in May 1909, April 1910, March 1918, February 1961, March 1964, June 
1972, September 1975, September 2004, and December 2010.  The 1972 flood was 
the most severe of these flooding events and had an estimated 0.25-percent annual 
chance.   
 
The most devastating flood of record for Loyalsock Creek occurred as a result of 
Tropical Storm Lee in September 2011, and had an estimated had an estimated 
0.35-percent annual chance.  A peak flow of 69,100 cfs with an elevation of 605.5 
feet NAVD88, was recorded at the USGS gaging station located near the Township 
of Loyalsock (Reference 5).  The gaging station is located on the right bank of 
Loyalsock Creek approximately 50 feet downstream from the highway bridge on 
State Route 973.  Widespread flooding along Loyalsock Creek north of 
Montoursville was reported to cause significant damage to Route 87 while many 
homes outside of the 1-percent annual chance floodplain reported significant 
flooding (Reference 6). 
 
Eleven other peak flows, in excess of the 10-percent annual chance flood, have been 
recorded on Loyalsock Creek since the gage was installed above Loyalsockville in 
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1925.  They were on January 1996; June 1972, September 1975, September 2004, 
January 2010, November 1926, November 1950; August 1933; May 1946; 
December 1983; and August 1988.  
 
Along Loyalsock Creek, extensive damage was done to the State Game Farm in the 
Township of Eldred during Hurricane Agnes when a dike along the northeastern 
corner of the property gave away and water poured out across the flat, open farm 
land (Reference 7).  According to the Lycoming County Economic Development 
and Planning Services, a total of 24 homes and 7 auxiliary buildings were within the 
436 acres of flooded land along the townships streams.   
 
There is a nonrecording station on Mill Creek at the Village of Warrensville, which 
registered a discharge of 2,240 cfs and a gage height of 6.14 feet on June 22, 1972 
(Reference 8).   
 
Floods on Muncy Creek can occur during any season of the year.  Flooding in the 
spring of 1936 and the winter of 1996 was caused by rainfall and snowmelt and 
flooding during the summers of 1972 and 1975 was caused by rainfall from tropical 
storms.  Extensive flooding occurred on Muncy Creek as a result of Tropical Storm 
Lee in September 2011, with reported damage to extensive areas near Hughesville, 
Picture Rocks and Muncy. Residents reported the creek overflowing its banks and 
rushing down 5th Street flooding homes – one reportedly had its chimney and 
foundation washed away (Reference 6). 
 
Two severe floods in the Borough of Picture Rocks and the Townships of Penn and 
Shrewsbury occurred in March 1952 and June 1972.  Of these, the more devastating 
flood was caused by Tropical Storm Agnes in June 1972, an estimated 1.25-percent 
annual chance, with a discharge of 8,260 cfs.  The flood of 1952 had an estimated 
an estimated 1.7-percent annual chance and a discharge of 7,310 cfs.  These flows 
were recorded at the upstream Sonestown gaging station (gage No. 01552500, with 
a drainage area of 23.8 square miles).   
 
Based upon historical data, the Little Pine Creek valley experienced damage from 
periodic floods occurring in March 1936, May 1946, March 1951, November 1956, 
and June 1972.  The estimated annual chances for the floods were 3.8-, 4.5-, 5.6-, 
10-, and 2.9-percent, respectively.   
 

2.4 Flood Protection Measures 
 

A flood control dam was built on Little Pine Creek in 1950.  It has a storage 
capacity of 24,900 acre-feet and contributes to reducing flood hazards in the 
Township of Cummings. 
 
For the West Branch Susquehanna River, four upstream dams contribute to the 
reduction of flood hazards:  Foster J. Sayers Dam, located approximately 12 miles 
southwest of Lock Haven on Bald Eagle Creek; George B. Stevenson Dam, located 
approximately 8 miles northeast of Sinnemahoning on First Fork Sinnemahoning 
Creek; Kettle Creek Dam, located approximately 8 miles northeast of Westport on 
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Kettle Creek; and Curwensville Dam, located approximately 7 mile southwest of 
Clearfield on the West Branch Susquehanna River.  Together these dams reduced 
flood stage on the West Branch Susquehanna River by approximately five feet at 
the Williamsport gage and four feet at the Lewisburg gage during the 1972 flood. 

 
Rose Valley Lake is impounded by a 10-foot high unnamed dam on Mill Creek in 
the Township of Gamble.  This lake is for recreational use and has no flood control. 
 
The most extensive flood protection occurs along Little Sugar Run in the 
northwestern part of the Township of Moreland.  This includes approximately 100 
feet of retaining wall which is at a height of approximately 5 feet above the creek 
and was installed along State Route 118.  An additional 20-30 feet of wall was 
installed along a small unnamed tributary to Little Sugar Run (Reference 9).   
 
Riprap is installed at various points along Loyalsock Creek in the Township of 
Plunketts Creek.  A portion of Lower Manor Road (Township Route 880) was 
replaced and elevated approximately 2 to 3 feet; also, a large amount of riprap was 
installed in this area.  The State Route 87 bridge over Big Bear Creek was replaced 
and riprap was installed there as well.  The portion of Big Bear Creek between the 
State Route 87 bridge and Barbours was cleaned out.  Also, a dike was installed 
around the turkey farm near Proctor.   
 
There are no dams or reservoirs within the Lycoming Creek basin upstream of the 
Township of McIntyre that serve as flood protection devices, nor are there any 
planned.  Local use of flood protection devices has also been rather limited.  The 
most extensive use of flood protection devices has occurred in Ralston in 
connection with the community park along Lycoming Creek.  Riprapping was 
installed to protect the bank from erosion in this area, on the south side of Ralston 
(Reference 10).   
 
There are no dams or reservoirs within the Loyalsock Creek basin upstream of the 
Township of Upper Fairfield that serve as flood protection measures nor are there 
any planned.   
 

  FEMA specifies that all levees must have a minimum of 3 foot freeboard against 1-
percent annual chance flooding to be considered a safe flood protection structure. 

 
Levees that provide the community with some degree of protection against 
flooding exist in the study area.  However, it has been ascertained that some of 
these levees may not protect the community from rare events such as the 1-
percent annual chance flood.  The criteria used to evaluate protection against the 
1-percent annual chance flood are 1) adequate design, including freeboard, 2) 
structural stability, and 3) proper operation and maintenance.  Levees that do not 
protect against the 1-percent annual chance flood are not considered in the 
hydraulic analysis of the 1-percent annual chance flood. 
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Please note the following information regarding levees in the Borough of South 
Williamsport, City of Williamsport, Township of Old Lycoming, and Township 
of Loyalsock was published in the March 16, 2004 FIS.  Studies are currently 
underway to assess the condition of these levees and their level of protection. 
 
A levee system extends along the West Branch Susquehanna River within the 
Borough of South Williamsport.  There is a pressure conduit which carries 
Hagermans Run past the levee protection, but there is no local flood protection 
upstream from this pressure conduit.  The levee system in the Borough of South 
Williamsport provides protection from the 1-percent annual chance flood.   
 
A levee and wall system protects the City of Williamsport from floods on the West 
Branch Susquehanna River and Lycoming Creek.  There are four pumping stations 
which pump water from behind the levee into the West Branch Susquehanna River. 
The levee and wall system in the City of Williamsport provides protection from the 
1-percent annual chance flood.   
 
A levee constructed to protect against the 1-percent annual chance flood is located 
along Lycoming Creek in the southern third of the Township of Old Lycoming.  
The elevation of the levee along most of its length is approximately 3.0 feet above 
the elevation of the 1-percent annual chance flood profiles calculated for Lycoming 
Creek but exact elevations were not determined. 
 
Protection from the 1-percent annual chance flood is provided by a combined 
highway embankment-levee that extends along most of the West Branch 
Susquehanna River within the Township of Loyalsock.  Where the U.S. Route 220 
embankment is insufficient to contain the 1-percent annual chance flood, small 
earthen levees have been added to ensure effective flood protection.   
 
The embankment for U.S. Route 180 on the northwest side of Montoursville may 
provide some protection from flooding from Loyalsock Creek provided that several 
small culverts are closed and an underpass for a hiking trail is properly barricaded 
prior to the arrival of flood waters.  The elevation of the U.S. Route 180 
embankment is more than 3 feet above the level of the 1-percent annual chance 
flood on Loyalsock Creek.  While the embankment may provide protection from 
flooding on Loyalsock Creek, the area is still susceptible to backwater flooding 
from the West Branch Susquehanna River across Broad Street.   
 
General weather forecasts and flood warnings for Lycoming County are issued by 
the National Weather Service District Office at the Greater Williamsport Airport in 
Montoursville.  The official forecasts of flood stage and time of crest are issued by 
the Federal-State Flood Forecasting Service at Harrisburg.  The Flood Warning 
System began in the spring of 1977 and was designed to reduce the flood damage in 
Lycoming County.   
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3.0 ENGINEERING METHODS 
 
 For the flooding sources studied in detail in the county, standard hydrologic and hydraulic 

study methods were used to determine the flood hazard data required for this FIS.  Flood 
events of a magnitude which are expected to be equaled or exceeded once on the average 
during any 10-, 50-, 100-, or 500-year period (recurrence interval) have been selected as 
having special significance for floodplain management and for flood insurance rates.  These 
events, commonly termed the 10-, 50-, 100-, and 500-year floods, have a 10-, 2-, 1-, and 
0.2-percent chance, respectively, of being equaled or exceeded during any year.  Although 
the recurrence interval represents the long term average period between floods of a specific 
magnitude, rare floods could occur at short intervals or even within the same year.  The risk 
of experiencing a rare flood increases when periods greater than 1 year are considered.  For 
example, the risk of having a flood which equals or exceeds the 100-year flood (1-percent 
chance of annual exceedence) in any 50-year period is approximately 40 percent (4 in 10), 
and, for any 90-year period, the risk increases to approximately 60 percent (6 in 10).  The 
analyses reported herein reflect flooding potentials based on conditions existing in the 
community at the time of completion of this FIS.  Maps and flood elevations will be 
amended periodically to reflect future changes. 

 
3.1 Hydrologic Analyses 

 
  Hydrologic analyses were carried out to establish the peak discharge-frequency 

relationships for the flooding sources studied in detail affecting the county. 
  For each jurisdiction within Lycoming County that had a previously printed FIS 

report, the hydrologic analyses described in those reports have been compiled and 
are summarized below. 

 
  Pre-Countywide Analyses 
   
  Each community within Lycoming County, with the exception of the Townships of 

Anthony, Bastress, Cascade, Cogan House, Franklin, Jackson, Jordan, Limestone, 
McNett, Mifflin, Mill Creek, and Washington has a previously printed FIS report.  
The hydrologic analyses described in those reports have been compiled and are 
summarized below. 

 
The log-Pearson Type III method recommended by the Water Resources Council 
was used to determine discharge relationships for numerous streams in Lycoming 
County as indicated in the paragraphs discussing this method below (Reference 11). 
 For gaged sites, the flood-frequency data were obtained directly from peak 
discharge data.  For ungaged sites, it was necessary to regionalize the flood-
frequency data for two or more sites.   
 
For the West Branch Susquehanna River, the statistical analyses were performed by 
the USACE for the stream gages at Renovo (67 years of record), Williamsport (78 
years of record), and Lewisburg (33 years of record) (References 4 and 12).  These 
statistical analyses followed the standard log-Pearson Type III method as outlined 
by the Water Resources Council (Reference 11).  The flood-frequency curves were 
adjusted for the effects of upstream reservoirs.  For the West Branch of the 
Susquehanna River, values of the 10-, 2-, 1-, and 0.2-percent annual chance floods 
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at the Renovo, Williamsport, and Lewisburg stream gaging stations were plotted 
against drainage area on logarithmic coordinates and the appropriate values for the 
study area interpolated from the plot.   
 
For Larrys Creek, a statistical analysis using the log-Pearson Type III method of 
peak-discharge records was made for the stream gage located about 15.3 miles 
upstream from the northern boundary of the Township of Piatt (Reference 11).  This 
gage has 14 years of record and has a drainage area of 6.8 square miles as compared 
to 89.1 square miles at the mouth of Larrys Creek.  However, this record was not 
deemed sufficiently representative of flooding characteristics in the Township of 
Piatt and was not used.   
 
A stream gage has been in operation on Antes Creek from 1973 to the present.  This 
record was not deemed sufficiently representative of flooding characteristics and 
was not used.   
 
The log-Pearson Type III method requires the mean, M, the standard deviation, S, 
and the skew coefficient.  For Antes Creek, Bender Run, Black Hole Creek, Larrys 
Creek, Little Muncy Creek, Mill Creek No. 2, Mosquito Creek, Pine Run, 
Quenshukeny Run, and Rock Run, this information was obtained from the regional 
flood frequency procedure developed by the USACE (References 12 and 13).  This 
procedure is based on log-Pearson Type III analysis of a large number of station 
records in the Susquehanna Basin through 1972.  The method uses the following 
equations:   

M = Cm + 0.75 log (A) 
 

S = Cs – 0.05 log (A), 
 

where A is the drainage area in square miles and Cm and Cs are coefficients, which 
are obtained from maps.  The skew coefficient is also obtained from a map.  The 
Susquehanna River Basin Commission has made some modifications to the Cm map 
and also the skew coefficient map for use in this study.   

 
The discharges for Tules Run and Bennetts Run were obtained from a unit 
hydrograph routing and combining procedure.  The SCS triangular unit hydrograph 
and runoff curve number procedure was used (Reference 14).  The soils analysis 
was based on the Lycoming County Soil and Water Conservation District map 
(Reference 15).  The subwatersheds were determined so as to best represent the 
effects of various tributaries.  The convex method of flood routing was used 
(Reference 16).   
 
The hydraulic analysis for Antes Creek showed a significant amount of storage 
behind the CONRAIL bridge between cross sections D and E.  The effect of this 
storage was determined using a unit hydrograph procedure.  The SCS triangular unit 
hydrograph and runoff curve number procedure was used (Reference 14).   
 
Left Branch Bender Run splits off from the main stem about 0.7 mile above Bender 
Run’s confluence with the West Branch Susquehanna River.  The discharges 
obtained for Bender Run were split between the two channels so that when 
backwater calculations were run for both channels, the respective energy grade lines 
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were equal at the channel split.  Discharges at the mouth of Left Branch Bender Run 
were determined by adding the runoff from Tributary No. 1 to West Branch 
Susquehanna River to the flows for the Left Branch Bender Run above the mouth of 
Tributary No. 1 to the West Branch Susquehanna River.   
 
The flood-frequency curve reflects the effects of the Mosquito Valley Water Supply 
Reservoir in that only the drainage area downstream of the reservoir is considered to 
contribute to the flood peaks.  
 
Rainfall amounts were obtained from the rainfall duration-frequency analysis 
prepared by Reich et al. (Reference 17).  Rainfall time distribution was obtained 
from the study by Kerr et al. (Reference 18).  A 6-hour or 12-hour storm duration 
and an average antecedent moisture condition (Antecedent Moisture Condition II) 
were assumed.  The times of concentrations for each subwatershed were obtained 
from the equation (Reference 14):   

 
The time of concentration, Tc, is defined as the time, in hours, that is necessary for a 
drop of water to travel from the furthest point on the watershed to the point of 
interest. In the above equation, L is the length of the longest watercourse in miles, 
and H is the difference in elevation between the highest point on the watershed and 
the point of interest, in feet.   
 
For Tules Run, the hydrographs were routed through storage areas upstream of the 
Reading Railroad bridge and upstream of the U.S. Route 220 culvert using the Puls 
method (Reference 19).  For Bennetts Run, the hydrographs were routed through 
the storage area upstream of the CONRAIL bridge, also using the Puls method.  The 
runoff curve number was adjusted to match the peaks obtained from the USACE 
regional flood frequency procedure at the mouth of Antes Creek.  The resulting 
hydrograph was routed through the CONRAIL culvert using the Puls method 
(Reference 19).   
 
The discharges for Blockhouse Creek, Glade Run, Laurel Run No. 1, Little Pine 
Creek, Nichols Run, Wallis Run, and the unrevised portions of Pine Creek 
(upstream of cross section AZ) and Muncy Creek (upstream of cross section BM) 
were obtained from the regional flood-frequency method developed by the USACE 
(References 12 and 13).  The discharges obtained from the regional method for Pine 
Creek were then compared to data obtained from the gaging station at Cedar Run on 
Pine Creek and were found to agree.  The USGS has recorded the stream flows at 
Cedar Run in the Township of Brown since 1918, and below Little Pine Creek near 
Waterville in the Township of Watson since 1957.  For Nichols Run, a modified 
skew coefficient was used.  The USGS has operated the gaging station on 
Blockhouse Creek near English Center (No. 01549500) since 1940.   
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The flows at the Little Pine Creek Dam were obtained from the regional flood-
frequency method developed by the USACE (Reference 12).  The flows were 
routed through the spillway in order to obtain the outflows for the downstream dam 
backwater study and the starting water-surface elevations for the upstream dam 
backwater study. 
 
Flood-frequency data for the unrevised portion of Loyalsock Creek upstream of 
cross section DC were obtained from the statistical analyses of peak discharge 
records from the stream gage located on the left bank at Loyalsockville, 
Pennsylvania, approximately 0.76 mile downstream of the southern corporate 
boundary of the Township of Plunketts Creek.  This gaging station (01552000) has 
a drainage area of 443 square miles and 47 years of record.  The hydrologic 
analyses followed the log-Pearson Type III distribution as outlined by the Water 
Resources Council (Reference 20).  For this gaging station, the log-Pearson Type III 
distribution and frequency analysis was provided by the USGS.   
 
Discharges for Beautys Run, Daugherty Run, Grays Run, Gregs Run, Hoagland 
Run, Tributary C to Hoagland Run, Mill Creek No. 1, Shoemaker Run, Sugar Run, 
Trout Run, Wolf Run No. 1, and Wolf Run No. 2 were obtained from Regression 
Model No. 2, developed by the USGS for the Pennsylvania Department of 
Environmental Resources (DER) (Reference 21).  The regional regression equations 
are developed for estimation of flood magnitude and frequency on unregulated and 
urbanized streams in Pennsylvania. 

 
Discharges for English Run, Otter Run, and Texas Creek were obtained from the 
Regression Model No. 6 developed by the USGS for the Pennsylvania DER 
(Reference 21). 

 
The hydrologic analyses for German Run, Laurel Run No. 2 (in the Township of 
Moreland), and Tributary No. 1 to German Run followed the regional regression 
model PSU III prepared by the Civil Engineering Department of the Pennsylvania 
State University (Reference 22).  This method was revised with adjustment factors 
derived from Hurricane Agnes.   

 
Frequency-discharge drainage area relationships for Bottle Run in the Township of 
Old Lycoming, Hagermans Run in the Borough of South Williamsport, Miller's Run 
and the West Branch Susquehanna River in the Township of Loyalsock, Nichols 
Run and Pine Creek in the Township of Porter are shown in Figure 1, "Frequency-
Discharge, Drainage Area Curves."  

   
Countywide Analyses (March 16, 2004) 

 
The revised discharges for Lycoming Creek and Stroehmann Overland Flow were 
developed by conducting a Bulletin 17B (Reference 23) analysis of the stream gage 
data collected at USGS stream gage No. 01550000 in September 1997 on Lycoming 
Creek at Trout Run and transferring these discharges to ungaged locations of 
Lycoming Creek by using transfer equations. 
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The discharges for the revised portion of Muncy Creek were determined from 
flood-frequency regression equations (Reference 24).  The discharges for the 
revised portion of Loyalsock Creek were determined from frequency curves dated 
June 1999 and regression equations (Reference 25).   
 
The discharges for the revised portion of Pine Creek were determined from a flow-
frequency analysis of flows recorded from 1918 to 2001 at the USGS gaging station 
No. 01548500, Pine Creek at Cedar Run, and weighted with flood-frequency 
regression equations (Reference 24).  The discharges from Little Pine Creek, 
incorporating overflow from Little Pine Creek Dam were obtained from the 
previous FIS for the Township of Cummings (Reference 26).   
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TABLE 6 - SUMMARY OF DISCHARGES - continued 
 

                 PEAK DISCHARGES (cfs) 
           10-Percent-    2-Percent-   1-Percent-   0.2-Percent- 
FLOODING SOURCE       DRAINAGE AREA      Annual-         Annual-       Annual-        Annual- 
   AND LOCATION                    (sq. miles)           Chance        Chance        Chance         Chance 
 
BLOCKHOUSE CREEK 
(continued) 
 At USGS gaging station  
  (No. 01549500) 37.70 4,200 6,990 8,450 12,550 
 
CARPENTERS RUN 
 Just downstream of confluence 
  of Margaret Run 10.97 * * 11,331 21,650 
 Just downstream of  
  Interstate 180 8.09 * * 8,284 15,898 
 
DAUGHERTY RUN 
 At the confluence with 
  Lycoming Creek 2.89 560 1,000 1,250 1,900 
 
ENGLISH RUN 
 At the confluence with 
  Little Pine Creek 9.40 1,180 2,080 2,650 4,100 
 
GERMAN RUN 
 At the confluence 
  with Little Muncy Creek 7.00 1,320 2,210 2,570 3,400 
 
GLADE RUN 
 At the confluence with the 
  West Branch Susquehanna 
  River 7.63 1,380 2,880 3,900 7,050 
 
GRAYS RUN 
 At the confluence with  
  Lycoming Creek 19.90 2,500 4,250 5,200 7,700 
 
GREGS RUN 
 At the confluence with Sugar Run 8.50 1,330 2,250 2,750 4,150 
 
HOAGLAND RUN 
 At the confluence with 
  Lycoming Creek 22.60 2,750 4,600 5,700 8,400 
 
 
 
*Data not available 
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TABLE 6 - SUMMARY OF DISCHARGES - continued 
 

                 PEAK DISCHARGES (cfs) 
           10-Percent-    2-Percent-   1-Percent-   0.2-Percent- 
FLOODING SOURCE       DRAINAGE AREA      Annual-         Annual-       Annual-        Annual- 
   AND LOCATION                    (sq. miles)           Chance        Chance        Chance         Chance 
 
LOYALSOCK CREEK 
 At the confluence with the 
  West Branch Susquehanna  
  River 494 31,200 49,100 58,300 84,100 
 At Broad Street 493 31,100 49,000 58,200 84,000 
 Above Mill Creek 468 29,900 47,200 56,100 80,800 
 Above Mill Creek No. 2 444 28,800 45,400 53,900 77,800 
 Above unnamed tributary 
  at Farragut 441 28,600 45,200 53,700 77,400 
 Above unnamed tributary 
  (West) 439 28,600 45,000 53,500 77,100 
 Above Kaiser Hollow Road 435 28,400 44,700 53,100 76,600 
 At State Route 973 bridge 435 28,400 44,700 53,100 76,600 
 Above Wallis Run 395 26,400 41,600 49,500 71,400 
 Above Dry Run 390 26,200 41,200 49,000 70,700 
Above Little Painter Run 379 25,600 40,300 48,000 69,300 
 Above Coke Hollow 375 25,400 40,000 47,700 68,600 
 Above Little Bear Creek 354 24,300 38,300 45,700 65,900 
 At bridge at Barbours 354 24,300 38,300 45,700 65,900 
 Above Plunketts Creek 330 23,100 36,400 43,400 62,600 
 At Lycoming-Sullivan 
  County boundary 326 22,900 36,100 43,000 62,000 
 
LYCOMING CREEK 
 At the confluence with the 
  West Branch Susquehanna 
  River 272 19,740 33,200 40,100 50,350 
 Upstream of High Street bridge 270 19,640 33,020 39,880 60,030 
 Upstream of the confluence of 
  Bottle Run 265 19,340 32,530 39,300 59,150 
 Upstream of the confluence of 
  Beautys Run 254 18,760 31,550 38,140 57,400 
 Upstream of the confluence of 
  Mill Creek No. 1 238 17,880 30,060 36,360 54,720 
 At Hepburnville 237 17,760 29,960 36,250 54,560 
 Upstream of the confluence  
  of Hoagland Run 210 16,290 27,390 33,170 49,930 
 At Lycoming Creek Road 
  bridge north of Haleeka 209 16,230 27,290 33,060 49,750 
 Upstream of the confluence  
  of Daugherty Run 203 15,900 26,740 32,400 48,760 
 Upstream of the confluence  
  of Trout Run 180 14,520 24,420 29,630 44,590 
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TABLE 6 - SUMMARY OF DISCHARGES - continued 
 

                 PEAK DISCHARGES (cfs) 
           10-Percent-    2-Percent-   1-Percent-   0.2-Percent- 
FLOODING SOURCE       DRAINAGE AREA      Annual-         Annual-       Annual-        Annual- 
   AND LOCATION                    (sq. miles)           Chance        Chance        Chance         Chance 
 
LYCOMING CREEK 
(continued) 
 Upstream of the confluence  
  of Glendenen Run 177 14,320 24,090 29,230 44,340 
 At USGS stream gage  
  No. 0155000 173 14,100 23,710 28,780 43,320 
 Upstream of the confluence  
  of Grays Run 153 12,870 21,640 26,300 39,580 
 Upstream of the confluence  
  of Shoemaker Run 150 12,700 21,360 25,960 39,070 
 At bridge at Slacks Run 147 12,510 21,050 25,590 38,520 
 Upstream of the confluence  
  of Slacks Run 140 12,050 20,270 24,640 37,100 
 Upstream of the confluence  
  of Pleasant Stream 112 10,180 17,110 20,880 31,420 
 At Pleasant Stream Road 111 10,140 17,040 20,970 31,290 
 Upstream of the confluence  
  of Dry Run 103 9,600 16,140 19,710 29, 660 
 Upstream of the confluence  
  of Rock Run 73.5 7,460 12,540 15,370 23,130 
 Upstream of the confluence  
  of Red Run 67.9 7,040 11,830 14,500 21,820 
 At State Route 14 bridge,  
  approximately 1.0 mile north  
  of Ralston 65.8 6,940 11,680 14,170 21,330 
Upstream of the confluence  
  of Abbott Run 62.8 6,700 11,280 13,690 20,610 
 At State Route 14 bridge,  
  approximately 2.5 miles north  
  of Ralston 62.1 6,630 11,190 13,580 20,440 
 Bypass flow from river station * 0 3,800 5,400 8,300 
 
MARGARET RUN 
 At the confluence 
  with Carpenters Run 2.58 * * 4,233 7,890 
 
MILL CREEK NO. 1 
 At the confluence with 
  Lycoming Creek 14.1 1,900 3,250 4,000 5,950 
 
*Data not available 
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TABLE 6 - SUMMARY OF DISCHARGES - continued 
 

                 PEAK DISCHARGES (cfs) 
           10-Percent-    2-Percent-   1-Percent-   0.2-Percent- 
FLOODING SOURCE       DRAINAGE AREA      Annual-         Annual-       Annual-        Annual- 
   AND LOCATION                    (sq. miles)           Chance        Chance        Chance         Chance 
 
TRIBUTARY C 
TO HOAGLAND RUN 
 At the confluence with 
  Hoagland Run 1.50 350 600 770 1,160 
 
TRIBUTARY NO. 1 
TO GERMAN RUN 
 At the confluence with German  
  Run 2.90 660 1,100 1,290 1,700 
 
TROUT RUN 
 At the confluence with 
    Lycoming Creek 14.60 1,630 2,720 3,260 4,740 
 
TULES RUN 
 At the confluence with the West 
  Branch Susquehanna River 1.64 632 734 771 828 
 At the confluence of  
  Tributary No. 2 0.77 363 473 513 587 
 
WALLIS RUN 
 At the confluence 
  with Loyalsock Creek 36.70 4,542 8,575 10,879 18,025 
 
WEST BRANCH 
SUSQUEHANNA RIVER 
 At the downstream Township 
  of Muncy Creek corporate  
  limits 6,600.0 176,000 260,000 310,000 480,000 
 At the southern corporate 
  limits of the Township of  
  Brady 6,570.0 176,000 260,000 310,000 480,000 
 At the corporate limits of 
  the Township of Armstrong 6,220.0 165,000 253,000 300,000 470,000 
 At the confluence of 
  Loyalsock Creek 5,682.0 150,000 240,000 280,000 450,000 
 At the confluence of  
  Lycoming Creek 5,410.0 143,000 228,000 265,000 438,000 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD88) 

 

 
CROSS SECTION DISTANCE WIDTH 

(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY WITHOUT 
FLOODWAY 

WITH 
FLOODWAY INCREASE 

 

 Black Hole Creek          
 (continued)          
 AX 21,8691 173 1,164 3.6 595.2 595.2 596.1 0.9  
 AY 22,1441 225 1,689 2.5 595.4 595.4 596.4 1.0  
 AZ 22,6101 230 1,528 2.3 598.5 598.5 598.5 0.0  
  

 
 
 

         
 Daugherty Run          
 A 8502 284 1,472 0.8 671.3 671.3 671.5 0.2  
 B 1,1252 27 109 11.5 681.7 681.7 681.7 0.0  
           
 English Run          
 A 7503 39 204 13.0 897.0 897.0 897.0 0.0  
 B 1,7503 98 345 7.7 926.9 926.9 927.7 0.8  
           
 German Run          
 A 2,1204 40 201 12.8 670.6 670.6 670.6 0.0  
 B 3,0604 50 290 8.9 680.8 680.8 681.1 0.3  
 C 3,2004 32 243 10.6 681.6 681.6 681.9 0.3  
 D 3,2214 113 466 5.5 683.6 683.6 683.9 0.3  
 E 3,3514 69 341 7.5 683.7 683.7 684.2 0.5  
 F 3,7114 37 217 11.8 686.2 686.2 686.3 0.1  
 G 4,5014 60 231 11.1 700.5 700.5 700.5 0.0  
 H 4,6714 143 291 8.8 705.4 705.4 705.7 0.3  
 I 4,6894 169 534 4.8 706.3 706.3 707.2 0.9  
 J 4,8494 129 534 4.8 707.9 707.9 708.5 0.6  
           
           
           
           
 1Feet above confluence with West Branch Susquehanna River 

²Feet above confluence with Lycoming Creek 
³Feet above confluence with Little Pine Creek 
4Feet above confluence with Little Muncy Creek 
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FLOODWAY DATA 

BLACK HOLE CREEK – DAUGHERTY RUN – ENGLISH RUN – GERMAN RUN 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD88) 

 

 
CROSS SECTION DISTANCE1 WIDTH 

(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY WITHOUT 
FLOODWAY 

WITH 
FLOODWAY INCREASE 

 

 Lycoming Creek          
           
 A 2,690 6752 5,805 6.9 533.5 528.63 528.6 0.0  
 B 3,500 4902 4,441 9.0 533.5 528.83 528.8 0.0  
 C 3,720 4802 4,979 8.1 533.5 529.33 529.3 0.0  
 D 6,050 4702 6,059 6.6 533.5 531.23 531.2 0.0  
 E 7,600 3202 4,172 9.6 533.5 532.03 532.0 0.0  
 F 9,430 3502 3,953 10.1 535.3 535.3 535.3 0.0  
 G 10,610 4152 5,556 7.2 537.8 537.8 537.8 0.0  
 H 12,240 420 5,220 7.7 540.2 540.2 540.2 0.0  
 I 13,016 700 7,148 5.6 542.2 542.2 542.2 0.0  
 J 14,140 825 6,362 6.3 544.1 544.1 544.1 0.0  
 K 14,700 885 9,726 4.0 544.9 544.9 544.9 0.0  
 L 15,410 1,217 9,188 4.3 545.5 545.5 545.5 0.0  
 M 15,890 1,224 8,774 4.5 546.2 546.2 546.2 0.0  
 N 16,220 1,157 7,856 5.0 546.6 546.6 546.6 0.0  
 O 16,510 1,037 10,548 3.7 547.6 547.6 547.7 0.1  
 P 17,000 1,195 10,221 3.8 547.9 547.9 548.0 0.1  
 Q 17,457 1,452 12,472 3.2 548.2 548.2 548.5 0.3  
 R 17,810 816* 5,600 7.0 548.3 548.3 548.3 0.0  
 S 19,080 946 8,931 4.4 553.0 553.0 553.9 0.9  
 T 20,210 727 7,664 5.1 553.7 553.7 554.4 0.7  
 U 20,820 1,055 10,992 3.6 555.4 555.4 556.1 0.7  
 V 21,830 886 10,587 3.7 557.3 557.3 558.2 0.9  
 W 22,790 870 9,615 4.0 558.0 558.0 558.9 0.9  
 X 23,480 985 7,907 5.0 558.4 558.4 559.2 0.8  
 Y 23,930 963* 6,679 5.9 559.2 559.2 559.9 0.7  
 Z 24,380 1,069 8,769 4.5 560.5 560.5 561.1 0.6  
            1Feet above confluence with West Branch Susquehanna River 

2These widths consider adjustments made to ensure compliance with FEMA policy regarding the mapping of floodways on levees 
3Elevation computed without consideration of backwater effects from West Branch Susquehanna River 
*The floodway shown on the FIRM has been widened beyond this value for administrative purposes 
 

 

T
A

B
L

E
 9

 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
 
 

LYCOMING COUNTY, PA 
(ALL JURISDICTIONS) 

 

FLOODWAY DATA 

LYCOMING CREEK 



25

60,000 

4 10 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

LYCOMING COUNTY, PA 
(ALL JURISDICTIONS) 

DRAINAGE AREA 

(SQUARE Ml LES) 

0 BOTTLE RUN 

100 500 

FREQUENCY-DISCHARGE, DRAINAGE AREA CURVES 

BOTTLE RUN 



26

500,000 

100,000 

5 10 20 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

LYCOMING COUNTY, PA 
(ALL JURISDICTIONS) 

100 

DRAINAGE AREA 
(SQUARE MILES) 

0 HAGERMAN$ RUN 

5000 

FREQUENCY-DISCHARGE, DRAINAGE AREA CURVES 

HAGERMANS RUN 



29

.., 
;; 
c: :a ,., 

Ci 
z 

WQ 
C> 0 a: w 
<( (I) 

:I: £C 
(.J w 
en CL 

a~ 
~w 
<( ~ 
wo 
ll.. m 

:::> 
2 

508,Q 

100,000 

10,000 

! \: 

... iTi 
I' 

-·qri'fl»YR. 
1·-:r;r:.; 
i'~YR: 
j I ·1 

LEGEND 

WEST BRANCH 
SUSQUEHANNA RIVER 

LOYALSOCK CREEK 

MILLER'S RUN 1ooobL1.llL~~.L.d~t;Li.lilL~~~~~~~Ji~1:000:-..;;.i..-J~~~=---~10~,o;oo;-._.._.._.._.._._. 10 100 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

LYCOMING COUNTY, PA 
(ALL JURISDICTIONS) 

DRAINAGE AREA 
(SQUARE Ml LES) 

FREQUENCY-DISCHARGE, DRAINAGE AREA CURVES 

WEST BRANCH SUSQUEHANNA RIVER, 
LOYALSOCK CREEK, MILLER'S RUN 





























































 
 
 
 
 

 

Proactive by Design 

 

ATTACHMENT D2 – 2016 FEMA FIS FIRMS 

  





 
 
 
 
 

 

Proactive by Design 

 

ATTACHMENT E – FEMA ACCREDITATION LETTERS 

  



 
 
 
 
 

 

Proactive by Design 

 

ATTACHMENT E1 – SEPTEMBER 2014 STATUS LETTER 

  







 
 
 
 
 

 

Proactive by Design 

 

ATTACHMENT E2 – NOVEMBER 2014 SUMMARY OF PHASE 2B RESULTS 

 

  



 

AMEC Environment & Infrastructure, Inc.   Tel  610.828.8100 
751 Arbor Way, Suite 180  Fax  610.828.6700 
Blue Bell, Pennsylvania 19422  www.amec.com 

November 5, 2014 
 
Mr. Bill Wright 
City of Williamsport 
1550 West 3rd Street 
Williamsport, PA 17701 
 
Re: Summary of Results 
 Phase 2B – Levee/Floodwall Certification Evaluation 

Lycoming County Flood Protection System (Northeast and Northwest Williamsport 
Systems) 

 
Dear Mr. Wright: 
 
This letter provides the Summary of Results of the levee/floodwall certification evaluation 
(Phase 2B) of the Northeast and Northwest Williamsport Systems of the Lycoming County Flood 
Protection System (FPS) performed by AMEC Environment and Infrastructure, Inc. (AMEC). 
AMEC performed the Phase 2B evaluation for the City of Williamsport concurrently with the 
Lycoming County FPS (including the South Williamsport, Loyalsock Township, and Old 
Lycoming Township segments). The Phase 2B scope of work included the following system 
component evaluations: 

1. Interior Drainage Evaluation. 
2. Operations and Maintenance Evaluation. 
3. Closure/Structural Components Evaluation (does not include the ongoing TV Inspection 

field work). 
4. Geotechnical Evaluation. 

 
A summary of the results of each evaluation, which includes identification of deficiencies and 
recommendations, if applicable, are provided in each section of this letter.  
 
1. Interior Drainage Evaluation 
 
1.1. Interior Drainage Evaluation Summary 
The interior drainage evaluation focuses on those areas on the interior side of the floodwall that 
are potentially influenced by ponding of interior runoff. The interior drainage analysis requires 
detailed information related to the drainage collection and conveyance systems (i.e., pipe 
invert/rim elevations, sizes, and material types) and topography on the interior side of the levee. 
FEMA requires that interior ponding depths greater than one (1) foot is mapped on the Flood 
Insurance Rate Maps (FIRMs). 
 
Coincident interior and exterior flooding can occur for correlated, non-correlated, dependent, 
and independent occurrences. At one extreme, complete non-coincidence between interior and 
exterior flooding means the two (2) events (interior and exterior flooding) will never occur at the 
same time. At another extreme, complete coincidence means the two (2) events will always 
occur at the same time. In most cases, the degree of correlation and dependence is somewhere 
between the two extremes. 
 
EM 1110-2-1413 presents several methods for hydrologically evaluating interior drainage at 
levees. Two (2) methods are often used for partially correlated systems:  
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 Continuous Simulation: Continuous simulation involves the development of an interior 
drainage rainfall-runoff/routing model (e.g., SWMM, HEC-HMS, etc.) and applying 
historical rainfall events over a long period of time. A statistical analysis of peak annual 
ponding elevations, generated from the continuous simulation, is used to estimate the 1 
percent annual chance ponding depths. The primary benefit of the continuous simulation 
approach is that hydrologic correlations in the timing and occurrences of interior and 
exterior events are inherently built into the results. The primary drawback is the results 
assume hydrologic interior and exterior drainage patterns over the period of record, 
which could be limited, are representative of long-term conditions. Watershed and/or 
meteorological changes may affect the correlation between interior and exterior systems. 
 

 Coincident Frequency: The coincident frequency method is particularly useful when daily 
exterior stream-flow records are available and the interior and exterior occurrences can 
be considered relatively uncorrelated and independent. That is, one really cannot be 
predicted from the other. This methodology is particularly useful for small urban interior 
drainage areas discharging into a large river, such as the case with Loyalsock and the 
West Branch Susquehanna River. Despite being in the same watershed, the disparity in 
drainage area size causes the interior and exterior systems to be largely uncorrelated.  
 

The dominant flooding sources for the Northeast and Northwest Williamsport Systems are 
Lycoming Creek, Miller’s Run, and the West Branch Susquehanna River. While there may be 
some hydrologic correlation, whereby a large storm system producing high flows in the adjacent 
rivers/streams can have small, intense cells producing high flows in the interior drainage 
system, interior and exterior flooding can essentially be considered independent. Therefore, the 
Coincident Frequency Method was chosen for the interior drainage evaluation.  
 
The interior drainage hydrologic model (PCSWMM) was developed and the 1-year/24-hour 
through 500-year/24-hour recurrence interval rainfall (2.38 inches to 9.86 inches) was applied to 
the model to determine the interior ponding elevations. Precipitation for the watershed was 
derived using the NOAA Atlas 14 data, downloaded from the National Weather Service (NWS) 
website for Williamsport. NOAA Atlas 14 data provides rainfall-duration-frequency functions for 
precipitation, which can be used to determine the site-specific rainfall depth and 24-hour 
temporal distribution (as shown in Figure 1) in lieu of the standard Type II distribution.  
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Figure 1: NOAA Atlas 14 24-hr Precipitation Frequency (PF) Estimates for Williamsport, 

Pennsylvania 

 
To estimate the 1% ponding elevations, a coincident frequency analysis is required. The 
coincident frequency analysis first involves developing a stage-duration function for the exterior 
river system. A stage-duration function is generated from mean daily USGS river stage records 
and represents percent time exceeded at various stages. Mean daily river stage data are 
ordered from highest to lowest to compute the percent time exceeded and generate the stage-
duration function. The user sets stage indices, representing stage intervals. The daily probability 
of occurrence for each stage index is estimated by computing the difference between the 
percent time exceeded of the upper and lower stage for that index. Figure 2 and Table 1 
presents the Northeast Williamsport System elevation-duration function for the West Branch of 
the Susquehanna River.  
Figure 3 and Table 2 presents the Northwest Williamsport System elevation-duration function 
for the West Branch of the Susquehanna River. Figure 4 and Table 3 presents the elevation-
duration function for Lycoming Creek. An elevation-duration function was not created for Miller’s 
Run because gage data was not available.  
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Figure 2: Northeast USGS Stream Gage 01551500 Elevation-Duration Function for the West 

Branch of the Susquehanna River 

 
Table 1: Northeast Elevation-Discharge Function for the West Branch of the Susquehanna River 

INDEX SUMMARY 

EXCEEDANCE PROBABILITY 
INTERVAL 

INDEX ELEVATION (BASED ON 
GAGE DATUM 494.98 ft-NAVD 88) 

0.021% 522.81 
0.234% 515.01 
1.746% 508.76 

97.999% 497.99 
100.000%   
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Figure 3: Northwest USGS Stream Gage 01551500 Elevation-Duration Function for the West 

Branch of the Susquehanna River 

 
 
Table 2: Northwest Elevation-Discharge Function for the West Branch of the Susquehanna River 

INDEX SUMMARY 
EXCEEDANCE PROBABILITY 

INTERVAL 
INDEX ELEVATION (BASED ON 

GAGE DATUM 494.98 ft-NAVD 88) 
0.021% 522.81 
0.030% 518.18 
0.557% 512.50 

99.393% 498.13 
100.000%   
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Figure 4: USGS Stream Gage 01550000 Elevation-Duration Function for Lycoming Creek 

 
Table 3: Elevation-Discharge Function for Lycoming Creek 

INDEX SUMMARY 

EXCEEDANCE PROBABILITY 
INTERVAL 

INDEX ELEVATION (BASED ON 
GAGE DATUM 494.98 ft-NAVD 88) 

0.003% 653.86 
1.615% 645.98 
4.097% 644.00 

94.286% 641.89 
100.000%   

 
Through modeling the NOAA Atlas 14 precipitations combined with the index stages presented 
in Table 1, the weighted probability of the resulting interior ponding elevation can be estimated 
using Equation 1 for a variety of elevations as presented in Table 4.  From the weighted 
probability, the 1% ponding elevation can be estimated through linear interpolation.   
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Equation 1 

 



n

i
ii BPBAPAP

1
)()/()(

 
Where:  
P(A) = Probability of exceeding a given interior ponding elevation 
P(Bi) = Probability exterior (river) is at the specific stage index (i) 
P(A/Bi) = Probability of exceeding a given interior ponding elevation if the exterior is at the index 
stage 
i = Full range of values which have an effect on the interior ponding elevations. 
 

Table 4: Sample Weighted Probability Calculation of Interior Ponding Elevation (Node DS23_I1 
representing the Interior Drainage Zone to Outfall DS-23) 

 
Interior Ponding 

Elevation         
(ft NGVD 88) 

Exterior Index Elevation (ft NGVD 88) Total Weighted 
Probability 
∑P(A/Bi) 

522.81 515.01 508.76 497.99 
P(B)=.021% P(B)=0.234% P(B)=1.746% P(B)=97.999% 

530.40 P(A/B)=100.00% P(A/B)=100.00% P(A/B)=100.00% P(A/B)=100.00% 100.00% 
530.65 P(A/B)=100.00% P(A/B)=50.00% P(A/B)=50.00% P(A/B)=50.00% 50.01% 
530.90 P(A/B)=100.00% P(A/B)=21.15% P(A/B)=21.15% P(A/B)=21.15% 21.17% 
531.15 P(A/B)=100.00% P(A/B)=8.85% P(A/B)=8.85% P(A/B)=8.85% 8.86% 
531.40 P(A/B)=100.00% P(A/B)=3.67% P(A/B)=3.67% P(A/B)=3.67% 3.69% 
531.65 P(A/B)=100.00% P(A/B)=1.79% P(A/B)=1.79% P(A/B)=1.79% 1.81% 
531.90 P(A/B)=100.00% P(A/B)=0.88% P(A/B)=0.88% P(A/B)=0.88% 0.91% 
532.15 P(A/B)=100.00% P(A/B)=0.46% P(A/B)=0.46% P(A/B)=0.46% 0.48% 
532.40 P(A/B)=100.00% P(A/B)=0.24% P(A/B)=0.24% P(A/B)=0.24% 0.26% 
532.65 P(A/B)=24.62% P(A/B)=0.00% P(A/B)=0.00% P(A/B)=0.00% 0.01% 

 
 
1.2. Interior Drainage Rainfall-Runoff Model Development 
 
Information collected during a field visit and Information provided in the City of Williamsport’s 
Storm Sewer Master Plan, the 1988, 1974, and 1956 Williamsport Operation and Maintenance 
(O&M) Manuals, and various documents containing the levee plans were used to create a 
PCSWMM rainfall-runoff model. GIS software was used to determine the majority of the 
parameters (including sub-catchment delineation, slope, soil type, land cover, etc.). Soils reports 
were downloaded from the NRCS website for use in delineating soil types for each subbasin. 
LANDSAT data was downloaded from the USGS website to estimate land use. GIS was used to 
analyze and calculate the areas of each soil type and corresponding land use within the 
individual subbasins. Runoff curve numbers (RCNs) were established for each land use/soil 
type combination and were then used to calculate a weighted RCN for each sub-basin. The 
subbasin information including flow path length, slope and RCN were used as inputs for the 
PCSWMM interior drainage model to determine the ponding elevations associated with the 
following outfalls identified in Table 5 and Table 6, as labeled on the Check Sheet for Inspection 
of Drainage Gates and Flap Valves completed by the City of Williamsport in October 2008. 
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Table 5: Northeast Williamsport System Drainage Outfall Identification 
DS-23 DS-32B  DS-45

DS-24 DS-33 DS-47 

 DS-25 DS-35 Hepburn Street Pump 
Station 

DS-49 McClures Run Pump 
Station 

DS-26 DS-36 DS-55 

DS-27 DS-37 DS-59 

DS-28 DS-38 HW-1 

DS-29 DS-39 HW-2 

Cemetery Run Pump Station DS-40 HW-3 
DS-30; Cemetery Run Gravity 
Discharge DS-41 HW-4 

DS-31 DS-43 HW-5 

DS-32 DS-44 Penn Street Pump Station HW-6 
 

Table 6: Northwest Williamsport System Drainage Outfall Identification 
DS-1 DS11_O DS19_O 
DS1_O DS12_O DS20_O 

DS3_O SR_O1; Spring Run Gravity 
Discharge 

MR_O1; Mill Race Gravity 
Discharge 

DS4_O SR_O2; Spring Run Pump 
Station MR_O2; Mill Race Pump Station 

FH_O1; Fox Hollow Gravity Discharge DS14_O DS22_O 
FH_O2; Fox Hollow Pump Station DS15_O   
DS6_O DS16_O   
AR_O; Arch Street Pump Station DS17_O   
DS8_O DS17B_O   
DS9_O DS18_O   

 
The PCSWMM model uses one dimensional conduits to represent the storm sewer systems. 
Any flow that is surcharged from the storm sewer system or exceeds the bank elevation is 
routed using the PCSWMM 2-Dimensional (2D) function.  The PCSWMM-2D discretizes a two-
Dimensional surface using hexagonal or square grids represented by SWMM junctions. The “2D 
junctions” are assigned the average bottom elevation within each cell as the invert elevation, 
and are connected to adjacent “2D junctions” with rectangular open channels.  Flow between 
the “2D junctions” and the 1-Dimesional storm sewer is estimated using bottom orifices with a 
0.65 orifice coefficient. The “2D Junctions” over stream channels are directly connected to the 
one-dimensional open channel representing the stream bathymetry, providing a seamless 
transition for flows that are not contained within the banks.   The use of the PCSWMM-2D 
allows for the accurate distribution and calculation of the flood depths, flows, and velocities from 
riverine flooding, and major/minor (dual drainage) systems. 
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1.3. Coincident Peak Results 

1.3.1. Northeast Williamsport System 
 
To estimate the 1 percent coincident peak ponding elevation associated with each outfall, the 
NOAA Atlas 14 1-Year through 500-year rainfall distributions were modeled to coincide with the 
West Branch Susquehanna River and Lycoming Creek index stages described in Table 1 and 
Table 3, respectively. The interior ponding elevation is presented in Table 7 for areas where the 
flooding elevation is dependent on the exterior riverine conditions. For all other locations, any 
ponding is assumed to be independent of the levee system. 

Table 7: Northeast Williamsport System 1% Ponding Elevations Calculated from the Coincident 
Peak Analysis 

PCSWMM ID Outfall Id 
Outfall 
Invert       

(ft NGVD 
88) 

PCSWMM 
Node Ground 

Elev.            
(ft NGVD 88) 

1% 
Ponding 

Elev.        
(ft NGVD 

88) 

Maximum 
1% 

Ponding 
Depth (ft) 

DS23_I1 DS-23 529 529.50 531.87 2.37 
J3471 DS-24 521.45 531.49 531.53 0.04 

DS25_I1 DS-25 527.73 528.8 529.96 1.16 
J5256 DS-26 526 529.45 529.94 0.49 
J3517 DS-27 520.63 529.47 529.66 0.19 
J3589 DS-28 513.62 521.63 521.75 0.12 
J5266 DS-29 511.5 516.83 517.78 0.95 
J3719 DS-29 511.5 516.96 518.95 1.99 
J147 Cemetery Run Pump Station 506 507.25 511.01 3.76 

CR_MH1 DS-30 502.75 513.5 518.62 5.12 
CR_POND2 DS-30 502.75 509.15 515.30 6.15 

J3108 DS-33 503 534.97 535.19 0.22 

J2695_1_1_1_2 Hepburn Street Pump 
Station 494 517.4 519.96 2.56 

DS45_I1 DS-45 496.38 496.61 509.32 12.71 
J1498 DS-47 507 518.76 518.95 0.19 
MR_P McClures Run Pump Station 498.5 500 515.85 15.85 

DS55_I1 DS-55 499.5 501.09 507.40 6.31 
DS55_P1 DS-55 499.5 503.21 508.30 5.09 
DS55_P3 DS-55 499.5 510.39 512.41 2.02 
DS55_P4 DS-55 499.5 519.2 521.24 2.04 
DS59_I1 DS-59 516.5 519.28 520.06 0.78 

 
When the ponding elevations from the coincident peak analysis are mapped for the Northeast 
Williamsport System the interior ponding covers approximately 164 acres over 24 different 
ponding areas. The largest ponding area is located between the Hepburn and Penn Street 
Pump Stations, and occupies an area of 83 acres. This ponding area is the result of the 
Hepburn Street pump station not having the capacity to discharge the inflow from Grafius Run 
and contributing areas for the combination resulting in the 1% coincident event.  Attachments 
1A though 1C presents mapping of interior ponding areas greater than 1-foot depth for the 1% 
coincident event. 
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1.3.2. Northwest Williamsport System 
 
To estimate the 1 percent coincident peak ponding elevation associated with each outfall, the 
NOAA Atlas 14 1-Year through 500-year rainfall distributions were modeled to coincide with the 
West Branch Susquehanna River and Lycoming Creek index stages described in Table 2 and 
Table 3, respectively. The interior ponding elevation is presented in Table 8 for areas where the 
flooding elevation is dependent on the exterior riverine conditions. For all other locations, any 
ponding is assumed to be independent of the levee system. 

Table 8: Northwest 1% Ponding Elevations Calculated from the Coincident Peak Analysis 

PCSWMM 
ID Outfall ID Outfall Invert   

(ft NGVD 88) 

PCSWMM 
Ground        

Elev.          
(ft NGVD 88) 

1% Ponding 
Elev. (ft 

NGVD 88) 

Maximum 
1% Ponding 

Depth (ft) 

1 DS1_O 519.86 520.07 524.02 3.95 
2 DS1_O 519.86 521.92 524.03 2.11 
3 DS3_O 517.03 518.1 523.84 5.74 
4 DS3_O 517.03 521.03 523.85 2.82 
5 DS3_O 517.03 522.86 526.06 3.20 
6 DS3_O 517.03 526.61 526.76 0.15 
7 DS4_O 517.6 518.54 521.44 2.90 
8 DS4_O 517.6 518.73 521.45 2.72 
9 DS4_O 517.6 519.19 521.35 2.16 

10 DS4_O 517.6 519.96 521.35 1.39 
11 DS4_O 517.6 520.96 523.66 2.70 
12 FH_O1 509.6 510.68 519.47 8.79 
13 FH_O1 509.6 511.21 519.47 8.26 
14 FH_O1 509.6 512.07 520.78 8.71 
15 FH_O1 509.6 515.67 520.78 5.11 
16 FH_O1 509.6 513.34 520.79 7.45 
17 DS6_O 516.04 529.24 526.41 -2.83 
18 DS8_O 507 509 511.71 2.71 
19 DS11_O 506.54 515.68 518.26 2.58 
20 DS12_O 513.5 514.3 515.76 1.46 
21 SR_O1 510.5 512 521.17 9.17 
22 SR_O1 510.5 511.71 521.17 9.46 
23 SR_O1 510.5 512.5 521.17 8.67 
24 DS14_O 524.05 534.27 534.95 0.68 
25 DS17_O 523.1 533.3 524.65 -8.65 
26 DS17B_O 517.87 531.37 526.16 -5.21 
27 DS18_O 525.1 531 527.85 -3.15 
28 DS19_O 520.8 529.24 531.86 2.62 
29 DS20_O 523.94 529.93 533.59 3.66 
30 MR_O1 522 524 533.77 9.77 
31 MR_O1 522 525.92 533.77 7.85 
32 DS22_O 529 529.9 534.76 4.86 
33 DS22_O 529 533.47 534.76 1.29 
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When the ponding elevations from the coincident peak analysis are mapped for the Northwest 
Williamsport System, the interior ponding covers approximately 27 acres. Attachments 2a 
through 2f presents mapping of interior ponding areas greater than 1-foot depth for the 1% 
coincident event. 
 
2. Operations and Maintenance Evaluation 
2.1. Operation and Maintenance Plan 
 
In accordance with 44 CFR 65.10, AMEC reviewed the Williamsport Local Flood Protection 
Project Operation and Maintenance Manual, dated December 1988, and generally considers it 
acceptable for certification. However, the following updates and/or improvements are 
recommended: 

 Descriptions reflecting any updates to the pump stations such as pumps, motor control, 
and switchgear as well as any associated manufacturer cut sheets should be included in 
the Operations and Maintenance Manual. Newer pumps, motor control, and switchgear 
were installed at the Basin Street Pump Station in 2007. 

 The Emergency Operations Plan for the City of Williamsport, dated October 2005 should 
be referenced in and/or attached to the Operations and Maintenance Manual. The 
Emergency Operations Plan provides a current listing of responsible individuals, 
responsibilities, and contact numbers, as well as the plan of implementation of the 
emergency operation procedures.  

 The City of Williamsport Flood Control Emergency Action Plan, dated October 21, 2008 
should be referenced in and/or attached to the O&M Manual. The Emergency Action 
Plan provides a detailed set of actions to deploy staff, activate pump stations, and 
deploy closure structures given the predicted and measured river stages.  

 Update the Emergency Operations Plan for the City of Williamsport, dated October 
2005. The plan should be updated to list trained pump station operators and phone 
numbers for each pump station.  

 Update location of storage of flood control emergency supplies and equipment, such as 
sandbags and mobile pumps, at a storage building on Memorial Avenue as well as at the 
Elm Park shed. Also include sources of the sand; the City of Williamsport has approved 
contractors that can be contacted to provide additional stockpiles of sand.  

 A volunteers list should be included in the O&M Manual, particularly if manpower is 
required from citizens to fill sand bags or help with other emergency activities. 
Volunteers may be drawn from local organizations. 

 The names of railroads, utilities, and other agencies which may have undergone a name 
change over the last 26 years, should be updated in the manual. For example, 
Pennsylvania Power and Light (now PECO) is currently listed.  

 An annual review of operations and procedures for those individuals who will be staffing 
the pumping stations during a flood event should be conducted. A dated certificate with 
the employee’s name should be issued, indicating that he/she has completed the review. 
A copy should be filed to establish a record of employee training. 
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2.2. Flood Warning System 

AMEC reviewed the systems operation plan of the interior drainage to assess if the current 
flood warning system is sufficient for certification. According to CFR 65.10 (paragraph 
65.10(b)(7)(c)(1)(i)), “it must be demonstrated that sufficient flood warning time exists for 
completed operation of all closure structures, including necessary sealing, before floodwaters 
reach the base of the closure.” 
 
The flood warning systems and triggered operations are described in the O&M Manual, 
Emergency Operations Plan, and Emergency Action Plan for the Northeast and Northwest 
Williamsport Systems. The City of Williamsport has flood warning systems in place for the West 
Branch Susquehanna River high-water events.  
 
The West Branch Susquehanna River high-water event is monitored by the City of Williamsport 
appointed Emergency Management Coordinator (EMC) using the NWS Advanced Hydrologic 
Prediction Service website for Central Pennsylvania as well as the Federal Homeland Security 
Advisory System. The Market Street gage provides observed and forecasted river stages. The 
flood warning system predictions initiate pre-flood inspection of flap gates and clearing debris, 
and deployment of closure structures. 
 
The NWS Advanced Hydrologic Prediction Service typically provides predictions out to 48 
hours. Initiation of deployment of the Memorial Avenue stoplog closure structure and the 
Washington Boulevard (US HWY 220) aluminum flood barriers is based on a prediction of the 
river stage reaching the sill elevation for each closure. Based on the man hours needed to 
deploy the Memorial Avenue and Washington Boulevard closures, the flood warning is 
adequate for these closures.  
 
2.3. Operation and Maintenance of Electrical and Mechanical Systems 
 
AMEC reviewed available equipment maintenance history and program information for 
mechanical and electrical components of the flood protection system, including pump systems.  
AMEC obtained available manufacturer's information for critical equipment, including but not 
limited to pumps, motors, controllers, automatic/manual valves, generators, and electrical 
equipment, as necessary. Based on the review of equipment maintenance history and 
manufacturer's performance and maintenance recommendations, Attachment 2 provides 
recommendations for improvement to the operations and maintenance plan as well as 
recommended maintenance for each pump station based on AMEC’s site inspections.  
 
3. Floodwalls Components Evaluation 
 
We performed a structural inspection of the following floodwalls located along the Northwest 
and Northeast Williamsport Levees: 
 

1. Northwest Williamsport Levee – Approximate 950-foot long concrete I-wall located along 
Lycoming Creek (Lycoming Creek Road). 
 

2. Northeast Williamsport Levee – Approximate 1,000-foot long concrete I-wall located 
along Lycoming Creek (Memorial Avenue). 
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3. Northeast Williamsport Levee – Approximate 500-foot long concrete T-wall located along 
Lycoming Creek (Water Plant). 

 
4. Northeast Williamsport Levee – Approximate 1,200-foot long concrete I-wall located 

along Susquehanna River (Commerce Park Drive). 
 
We also performed a structural inspection at the following closure structures: 
 

1. Northwest Williamsport Levee – Aluminum stop log structure at Memorial Drive crossing. 
 

2. Northeast Williamsport Levee – Aluminum stop log structure at Memorial Drive crossing. 
 

3. Northeast Williamsport Levee – Aluminum flood barrier structure at East 3rd Street 
crossing. 

 
We initially performed a visual inspection of the walls and closure structure abutments to look 
for signs of distress and note potential areas of concern such as major cracks, displacement, 
spalls, etc. As part of our inspection, we also excavated a test pit at each of the I-walls along the 
Northeast Williamsport Levee to evaluate the condition of the near-surface sheet piling. 
 
In addition to the visual inspection, we also analyzed the stability of these structures. We 
evaluated the stability of the I-walls to check for resistance to rotational failure using the 
guidance provided in USACE EC 1110-2-6066.  We evaluated the stability of T-walls to check 
for resistance to sliding, overturning, and for bearing capacity using AASHTO LRFD methods.  
We also performed structural analyses of the floodwalls to evaluate the concrete reinforcement 
in the walls in general accordance with ACI 318-11. We used the drawings provided by The City 
to obtain the structures’ dimensions and reinforcement location.  We verified the dimensions in 
the field using a tape measure.  We evaluated the structural integrity of the aluminum closure 
structures using the guidance in EM 1110-2-2705 and The Aluminum Association’s 
Specifications for Aluminum Structures. For these structures, we also used the drawings 
provided by the City to obtain the structures’ dimensions. 
 
3.1. Northeast Williamsport System 
 
The concrete floodwalls along the Northwest Williamsport Levee were generally in good 
condition.  We did note an area along the Commerce Park Drive wall where the sealant along 
the construction joints was decomposed.  The test pits at the I-walls exposed the upper two feet 
of sheet pile over a length of about five feet.  The sheet pile at these areas was still intact and 
showed evidence of rusting and minor corrosion along the joints. 
 
Our structural analyses indicate that the concrete reinforcement shown on the Drawings is 
adequate for the floodwalls.  Also, our stability analyses for the T-wall near the water plant and 
the I-wall near Commerce Park Driver meet the required resistance factors.  However, our 
stability analysis for the I-wall near Memorial Avenue indicates that the sheet pile for this wall 
does not meet the USACE acceptance criteria for bending resistance.  We calculated that the 
sheet pile requires a section modulus of at least 36 in3/ft to resist bending, but the section 
modulus of the existing sheet pile is about 18 in3/ft. See Section 4.3 for recommendations 
concerning this wall. 
 
Our structural analyses indicate that the aluminum components of the closure structures at 
Memorial Drive and East 3rd Street are adequate for a base flood event. 
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3.2. Northwest Williamsport System 
 
The concrete I-wall along the Northwest Williamsport Levee was generally in good condition.  
We did note some exposed rebar at one of the expansion joints (about 250 feet north of south 
end).  We also noted that the joint sealer along several of the construction joints was generally 
decomposed.   
 
Our structural analysis indicates that the concrete reinforcement shown on the Drawings is 
adequate for the flood wall.  However, our stability analysis indicates that the sheet pile does not 
meet the USACE acceptance criteria for bending resistance.  We calculated that the sheet pile 
requires a section modulus of at least 19 in3/ft to resist bending, but the section modulus of the 
existing sheet pile is about 18 in3/ft.  See Section 4.3 for recommendations concerning this wall. 
 
Our structural analyses indicate that the aluminum components of the closure structure at 
Memorial Drive are adequate for a base flood event. 
 
4. Geotechnical Evaluation 

 
AMEC conducted subsurface explorations in January 2014 and July 2014 to assess the general 
subsurface conditions within the levee embankments and foundation.  The exploration consisted 
of advancing 54 soil test borings and 69 CPT soundings.  Our exploration indicates that the 
levee embankment was constructed using low permeability clay and silt with varying amounts of 
sand and gravel.  Our exploration also detected a distinct lower permeability blanket of 
foundation soil overlying a sand/gravel aquifer interval.  The blanket materials consisted of silt, 
sandy silt, clay, and sandy clay.  The blanket also includes lenses and isolated intervals of silty 
sand. We selected soil samples from the exploration for geotechnical laboratory testing to assist 
with estimating engineering parameters for use in analytical modeling. 
 
We divided the levee system into reaches with similar geometry and subsurface conditions.  We 
then selected a cross section within each reach to represent a “critical” section based upon the 
observed conditions (20 total critical sections).  For each critical section, we performed a 
transient seepage analysis, which models flood stage versus time to evaluate seepage through 
and beneath the levee embankment.  USACE guidance recommends a maximum exit gradient 
of imax =0.50 as acceptance criteria for seepage exiting the toe of the levees.  That value 
corresponds to a factor of safety of about 1.6.  In an effort to minimize costs during this phased 
approach to achieve certification and per our discussions with the City of Williamsport during 
scope development, we performed our transient seepage analysis assuming relief wells are not 
required to control seepage during a base flood event.  The intent was to determine whether 
relief wells are necessary.  If the seepage analyses yielded acceptable results, then relief well 
testing would not be required to complete certification and achieve FEMA accreditation. 
 
We then performed slope stability analyses at each critical section to evaluate the following 
cases: 
 

 Case A - Normal pool (landside and riverside) 
 Case B - Base flood pool (landside only) 
 Case C - Rapid draw-down (riverside only) 

 
 
We used EM 1110-2-1913 as criteria for minimum acceptable factor of safety for the existing 
levees (see Table 9). 
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Table 9: Slope Stability Requirements 

Type of Slope 

Applicable Stability Conditions and Required Factors 
of Safety  

End-of-
Construction 

Long-Term 
Flood Stage 

Sudden 
Drawdown 

Existing Levees -N/A- 1.4 1.0 
Other Embankments and dikes 1.3 1.4 1.0 

 
We also used data collected during the subsurface exploration to estimate the long-term 
settlement potential for the levee. 
 
4.1. Northeast Williamsport System 
 
Results from nine (9) of the twelve (12) modeled critical sections yielded maximum exit 
gradients less than 0.50 (see Table 10). The seepage analyses for the remaining three (3) 
critical sections yielded exit gradients between 0.70 and 1.33.  We note that these three critical 
sections that exceed the maximum exit gradient represent the areas where relief wells are 
located at the landside toe of the levee.  Therefore, actual seepage gradients may be lower 
depending on the condition of the existing relief wells. 
 

Table 10: Seepage Analysis Results – NE Williamsport Levee 

Critical 
Section 

Exit Gradient 
imax (1)

Critical 
Section 

Exit Gradient 
imax (1)

NE-1 N/A NE-7 N/A 
NE-2 N/A NE-8 0.91 
NE-3 1.33 NE-9 N/A 
NE-4 N/A NE-10 N/A 
NE-5 0.70 NE-11 N/A 
NE-6 N/A NE-12 N/A 

 (1) Maximum exit gradient based upon seepage at landside toe of levee. 
(2) N/A = Phreatic surface beneath the ground surface at the levee toe. 

 
AMEC’s slope stability analyses indicate that the levees exceed the minimum required factor of 
safety at each of the critical sections, except for Section NE-3.  This section did not meet the 
required factor of safety for the landside slope during a base flood event.  The low factor of 
safety is due to the excessive pore water pressures that are also causing excessive seepage 
exit gradients (see Table 11).  As previously noted, our model did not include the relief wells.  
Therefore, the factor of safety at this section will likely increase depending on the condition of 
the relief wells.  A summary of the slope stability analyses results is included in Table 11.   
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Table 11: Slope Stability Factors of Safety – Northwest Williamsport Levee 

Critical 
Section 

Case A: LT  
Normal Stage

Case B:
LT FS 

LS 
Case C: 
SDD RS  

LS RS 
Required 1.3 1.3 1.4 1.0 

NE-1 2.40 2.12 2.39 1.83 
NE-2 2.13 2.13 1.96 1.67 
NE-3 2.09 2.17 1.23 1.93 
NE-4 2.03 2.14 2.03 1.58 
NE-5 2.04 2.05 1.47 1.49 
NE-6 2.20 1.81 2.20 1.52 
NE-7 2.07 1.90 1.81 1.40 
NE-8 2.09 1.96 1.90 1.27 
NE-9 2.10 2.13 2.03 1.68 
NE-10 N/A 1.60 N/A 1.13 
NE-11 N/A 1.42 N/A 1.09 
NE-12 N/A 2.04 N/A 1.51 

SDD - Sudden Drawdown; LT – Long Term; FS – Flood stage; 
RS – Riverside; LS – Landside 
N/A – section is located at floodwall, so no landside slope 

 
We estimate that additional settlement of the levee embankment over the next 10 years will be 
negligible.   
 
We note that the Report of Engineering Study on Restoration of Flood Control Project (prepared 
by Buchart-Horn Consulting Engineers & Planners, dated January 1973) indicates that several 
small boils were observed behind the T-wall along the Northeast Williamsport Levee during the 
1972 flood.  The report also stated that multiple utility pipes are located beneath the floodwall 
and that the observed seepage was likely the result of seepage along the pipes.  Buchart-Horn 
recommended encasing the utility pipes beneath the floodwall in concrete on the riverside of the 
floodwall.  If the City has not yet implemented encasement of these utilities, we recommend that 
the City include this in their upcoming maintenance plans. 
 
4.2. Northwest Williamsport System 
 
Analysis at five (5) of the eight (8) critical sections along this levee yielded maximum exit 
gradients that meet the USACE requirements (see Table 12: Seepage Analysis Results – 
NW Williamsport Levee).  The seepage analyses for the remaining three (3) critical sections 
produced exit gradients between 0.53 and 0.80.  We note that these three critical sections that 
exceed the maximum exit gradient represent the areas where relief wells are located at the 
landside toe of the levee.  Therefore, actual seepage gradients may be lower depending on the 
condition of the existing relief wells. 

Table 12: Seepage Analysis Results – NW Williamsport Levee 
Critical 
Section 

Exit Gradient 
imax (1)

Critical 
Section 

Exit Gradient 
imax (1)

NW-1 N/A NW-5 0.71 
NW-2 N/A NW-6 N/A 
NW-3 N/A NW-7 N/A 
NW-4 0.53 NW-8 0.80 

 (1) Maximum exit gradient based upon seepage at landside toe of levee. 
(2) N/A = Phreatic surface beneath the ground surface at the levee toe. 
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AMEC’s slope stability analyses indicate that the levees exceed the required minimum required 
factor of safety at the critical sections.  A summary of the slope stability analyses results is 
included in Table 13. 
 

Table 13: Slope Stability Factors of Safety – NW Williamsport Levee 

Critical 
Section 

Case A: LT  
Normal Stage 

Case B: 
LT FS 

LS 
Case C: 
SDD RS  

LS RS 
Required 1.3 1.3 1.4 1.0 

NW-1 2.13 2.13 2.09 1.68 
NW-2 2.19 1.98 2.11 1.25 
NW-3 2.43 2.43 2.35 2.43 
NW-4 2.02 2.04 1.46 1.47 
NW-5 2.07 2.08 1.61 1.51 
NW-6 1.49 1.81 1.49 1.49 
NW-7 2.29 2.10 2.26 1.84 
NW-8 2.03 1.87 1.46 1.35 

SDD - Sudden Drawdown; LT – Long Term; FS – Flood stage; 
RS – Riverside; LS - Landside 

 
We estimate that additional settlement of the levee embankment over the next 10 years will be 
negligible. 
 
4.3. Geotechnical Evaluation Conclusion and Recommendation 

Based on the findings from our structural and geotechnical evaluation, we believe the majority of 
the levee embankments of the Northeast and Northwest Williamsport Levees meet the 
requirements of 44 CFR 65.10 with regard to seepage, slope stability, and ground subsidence.  
However, our analyses did indicate some seepage and structural deficiencies that will need to 
be addressed prior to certification.  These deficiencies include the following: 
 

 Inadequate sheet pile size for resisting bending stresses at I-wall along Northwest 
Williamsport Levee (Lycoming Creek Road). 
 

 Inadequate sheet pile size for resisting bending stresses at I-wall along Northeast 
Williamsport Levee (Memorial Avenue). 

 
 Excessive seepage exit gradients in areas where relief wells are located along the 

landside toe of the levee. 
 
To address the above floodwall deficiencies, we recommend converting the I-walls to T-walls.  
This will consist of constructing a spread foundation along each side of the existing concrete 
wall.  We note that this conversion will also likely be required if the City elects to increase 
freeboard through this area by raising the floodwall height. 
 
To address the seepage issues, we recommend determining the existing performance of a 
representative sample of the relief wells via sounding tests, pump tests, and video recordings to 
evaluate their condition in accordance with USACE guidance.  To our understanding, the 
system includes 100 relief wells within the six reaches that did not meet the required seepage 
exit gradient criteria.  We believe that testing about 15% of the wells (15 wells) will provide us 
with a general understanding of the relief well system’s condition in each of the deficient 
reaches.  Once the condition of the tested relief wells is known, we can re-evaluate the deficient 
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critical sections to determine if the wells, in their current state, lower exit gradients to acceptable 
values for certification. 
 
In addition to the above certification recommendations, we also recommend repairing the 
decomposed joint sealant and exposed rebar that was observed at the floodwalls.  We note that 
these items are maintenance issues that do not affect certification from a geotechnical 
standpoint, but should be included in upcoming maintenance. 
 
5. Conclusion 
 
The results of the evaluations performed to date show the Northeast and Northwest 
Williamsport Systems are minimally acceptable to meet CFR 65.10 criteria for interior drainage, 
Operations and Maintenance, and closure/structural components. However, the geotechnical 
evaluation shows the systems do not meet the CFR 65.10 criteria for certain segments and will 
require either additional evaluation or recommended improvements as previously discussed. 
Attachment 4 provides a summary to the acceptability rating for each criteria under CFR 65.10 
based on the results.  
 
AMEC appreciates the opportunity to support the City of Williamsport on this important project. If 
you have any questions or comments, please contact Matthew Lehrer at 610-877-6035 or 
matthew.lehrer@amec.com. 
 
Sincerely, 
AMEC Environment & Infrastructure, Inc. 
 
 
 
       
Matthew S. Lehrer, PE, CFM     Nathan Long, PE, PG (TN) 
Project Manager      Project Geotechnical Engineer 
 
Cc: Robert Whitford, Old Lycoming Township 
 Bill Burdett, Loyalsock Township 
 
Attachments: Attachment 1 – Interior Drainage Results Mapping 
           Attachment 2 – Pump Station Summary Table 
           Attachment 3 – Geotechnical Results Mapping 
           Attachment 4 – 65.10 Evaluation Summary Table 
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          Interior Drainage Results Mapping 
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Northwest Williamsport Systems Pumping Station Summary
Pumping Station Acceptability Rating Comments Recommendations

Arch Street Minimally Acceptable

The Arch Street Pumping Station pumps and equipment appear 
adequately maintained. The equipment appears in fair to good working 
order, with the exception of the leaking sluice gate, and the pumping 
station has earned a minimally acceptable rating, with maintenance items 
recommended.

A new sewage sluice gate was reportedly recently installed and was 
reported to be leaking into the wet well, which will need to be 
resolved.

Spring Run Minimally Acceptable

The Spring Run Pumping Station pumps and equipment appear 
adequately maintained. The equipment appears in fair to good working 
order, and the pumping station has earned a minimally acceptable rating, 
with maintenance items recommended.

Clean and paint railings exhibiting rust; patch and seal minor 
cracking of trash rack concrete support structure; Consider future 
replacement of the pump discharge piping due to corrosion on the 
sidewall; Clean and repaint flap valve that discharges to the West 
Branch Susquehanna River.

Mill Race Minimally Acceptable

The Mill Race Pumping Station pumps and equipment appear adequately 
maintained. The equipment appears in good working order, and the 
pumping station has earned a minimally acceptable rating, with 
maintenance items recommended.

Caulk and seal trash rack support structure and sidewalls; Clean 
and paint trash rack that is exhibiting rust; Replace missing furnace 
chimney cap, which is allowing rain water to enter the stove pipe.

Fox Hollow Run Minimally Acceptable

The Fox Hollow Pumping Station pumps and equipment appear 
adequately maintained. The equipment appears in good working order, 
with the exception of the pump oil leakage, and the pumping station has 
earned a minimally acceptable rating, with maintenance items 
recommended.

Clean and paint gratings and trash racks that display a 
considerable amount of rust; Replace rusted chain posts for fall 
protection over trash rack; Consider installing steal bars on 
ventilation intake louvers to prevent ongoing damage from vandals;  
clean and paint pump discharge flappers that are exhibiting minor 
rust; Repair minor damage on the sidewall of the pump discharge 
flappers.

Northeast Williamsport Systems Pumping Station Summary
Pumping Station Acceptability Rating Comments Recommendations

Hepburn Street Minimally Acceptable

The Hepburn Street Pumping Station pumps and equipment appear 
adequately maintained. The equipment appears in good working order, 
and the pumping station has earned a minimally acceptable rating, with 
maintenance items recommended.

Patch and seal some cracking observed in the discharge headwall; 
Sump inlet sluice showing some rust should be repainted in the 
future; Repaint rusted sluice gate floor stand actuators at the 
bases; Paint fittings and replace corroded bolts on discharge piping 
flange; The Pump #5 belt driven oilers are leaking, however 
operational, and should be replaced in the next few years.

Basin Street Minimally Acceptable

The Basin Street Pumping Station pumps and equipment appear 
adequately maintained. The equipment appears in good working order, 
and the pumping station has earned a minimally acceptable rating, with 
some maintenance items recommended.

Minor impact damage on Dryvit exterior building façade of the 
pump house observed should be patched and sealed; Railings and 
hatch plates exhibiting some rust should be cleaned and repainted 
within the next two years; Minor spalling on concrete floor of pump 
house should be patched and sealed.

Penn Street Minimally Acceptable

The Penn Street Pumping Station pumps and equipment appear 
adequately maintained. The equipment appears in fair to good working 
order, and the pumping station has earned a minimally acceptable rating, 
with maintenance items recommended.

Minor impact damage on Dryvit exterior building façade of the 
pump house observed should be patched and sealed; Railings 
exhibiting some rust should be cleaned and repainted; Patch and 
seal minor cracking of concrete steps; Clean and repaint the flap 
valve that discharges the internal drainage into the West Branch 
Susquehanna River that has some minor rust.
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McClures Run Minimally Acceptable

The McClures Run Pumping Station pumps and equipment appear 
adequately maintained.  The equipment appears in good working order, 
and the pumping station has earned a minimally acceptable rating, with 
maintenance items recommended.

Clean and repair minor damage to Dryvit exterior faced of pump 
house; Repair crumbling concrete sanitary manhole at the sump 
outlet; Re-patch cracks at the McClures Run entrance to the 
discharge chamber and the concrete trash rack; Consider installing 
steel bars at louvered ventilation intake ports to dissuade ongoing 
damage from vandals; Replace or paint rusted metal conduit that 
runs across the outside trash rack platform and supplies power to 
the discharge chamber sluice gate actuators; Clean and paint steel 
hatches and railing over discharge chamber and trash rack 
platform; Repair or replace the leaking filter for one of the fuel oil 
tanks located in the motor room.

Cemetery Run Minimally Acceptable

The Cemetery Run Pumping Station pumps and equipment appear 
adequately maintained. The equipment appears in good working order, 
with the exception of the pump oil leakage, and the pumping station has 
earned a minimally acceptable rating, with maintenance items 
recommended.

Gratings and trash racks that display some rust should be cleaned 
and painted; the fall protection over the trash rack appears 
inadequate and the steel cable needs to be replaced with steal 
pipe; Repair and re-caulking of concrete structures associated with 
the pump house had some damage, spalling, and deteriorating 
caulking; Screening on ventilation intake louvers appears to be 
damaged by vandals and steel bars could be considered to prevent 
ongoing damage; access ladder is rusted and needs to be cleaned 
and painted.

Page 2 of 2



 

 

 

Attachment 3 

Geotechnical Results Mapping 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



!A

NW-8

NE-4

NE-2

NE-1

NE-5

NE-3
NW-6

NW-2

NW-1

NW-5

NW-4

NW-3

NE-11

NE-10

Legend

Seepage Deficiency

Floodwall Deficiency
!A Test Pit Locations

Critical Section Locations
Does not meet FEMA requirements

Meets FEMA requirements

NORTHEAST AND NORTHWEST WILLIAMSPORT LEVEES
WILLIAMSPORT, PENNSYLVANIA

DEFICIENCY PLAN

Source:  ESRI MapsPAGE 1 OF 3 Date:  09/18/2014

NW WILLIAMSPORT LEVEE

Floodwall Alignment

Levee Alignment

Floodwall does not meet acceptance criteria for bending resistance



!A

NE-4

NE-2

NE-1

NE-3

NW-7

NW-6

NW-5

NE-10 Legend

Seepage Deficiency

Floodwall Deficiency
!A Test Pit Locations

Critical Section Locations
Does not meet FEMA requirements

Meets FEMA requirements

NORTHEAST AND NORTHWEST WILLIAMSPORT LEVEES
WILLIAMSPORT, PENNSYLVANIA

DEFICIENCY PLAN

Source:  ESRI MapsPAGE 2 OF 3 Date:  09/18/2014

NW WILLIAMSPORT LEVEE

Floodwall Alignment

Levee Alignment

Floodwall does not meet acceptance criteria for bending resistance

NE WILLIAMSPORT LEVEE

Floodwall does not meet acceptance criteria for bending resistance.
Construction joints have decomposed joint selant.
Exposed rebar along construction joing about 250 feet from south end.



!A

!A

!A

NE-9

NE-7

NE-6

NE-8

NE-12

Legend

Seepage Deficiency

Floodwall Deficiency
!A Test Pit Locations

Critical Section Locations
Does not meet FEMA requirements

Meets FEMA requirements

NORTHEAST AND NORTHWEST WILLIAMSPORT LEVEES
WILLIAMSPORT, PENNSYLVANIA

DEFICIENCY PLAN

Source:  ESRI MapsPAGE 3 OF 3 Date:  09/18/2014

Floodwall Alignment

Levee Alignment

Construction joint 150 feet from west end needs new sealant

NE WILLIAMSPORT LEVEE



 

 

 

Attachment 4 

65.10 Evaluation Summary Table 

 



CFR 65.10 Evaluation Summary Table 

Page 1 of 6 
 

Northeast Williamsport System 
CFR 65.10 Criteria Appears 

Compliant 
Appears 

Minimally 
Compliant 

Appears 
Non-

Compliant 

Remarks 

Freeboard            

The NE Williamsport System meets the 
minimum freeboard requirements for 
segments along the West Branch 
Susquehanna River and Millers Run. 
 
The NE Williamsport System meets the 
minimum freeboard requirements for levee 
segments along Lycoming Creek from the 
confluence with the West Branch 
Susquehanna River to the downstream 
face of Memorial Avenue. However, the 
Phase 2A Analysis shows that the NE 
Williamsport System levee segment from 
the upstream face of Memorial Avenue to 
Lycoming Creek Road does not meet the 
minimum freeboard requirements per CFR 
65.10. 
 
To meet the minimum freeboard 
requirements, AMEC recommends that a 
preliminary engineering analysis be 
performed to evaluate the potential to raise 
the segment of the segment of the flood 
protection system from Memorial Avenue to 
Lycoming Creek Road to meet the 
stipulated freeboard requirements. Based 
on this analysis, an approximate 1,340 feet 
of levee will need to be raised an 
estimated 1.6 feet to 2.8 feet. 

Closures    

There are three closure structures along the 
Northeast Williamsport system.  The stop 
log structure that crosses 3rd street appears 
to be in good condition. The other 2 closure 
structures are sandbag closures appeared 
to be in good condition. The sill elevations 
of the sandbag closure structures are above 
the 100-year base flood elevation plus 
freeboard meeting the minimum freeboard 
requirement. 

Embankment Protection    

The embankments meet the requirements 
of 44 CFR 65.10 with regard to 
embankment protection with recent repairs 
performed by the City. 
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Embankment & Foundation Stability    

Based on the findings from our structural 
and geotechnical evaluation, AMEC 
believes the majority of the levee 
embankments of the Northeast and 
Northwest Williamsport Levees meet the 
requirements of 44 CFR 65.10 with regard 
to seepage and slope stability.  However, 
the analyses did indicate some seepage 
and structural deficiencies that will need to 
be addressed prior to certification.  These 
deficiencies include the following: 

 Inadequate sheet pile size for 
resisting bending stresses at I-wall 
along Northwest Williamsport 
Levee (Lycoming Creek Road). 

 Inadequate sheet pile size for 
resisting bending stresses at I-wall 
along Northeast Williamsport 
Levee (Memorial Avenue). 

 Excessive seepage exit gradients 
in areas where relief wells are 
located along the landside toe of 
the levee.. 

Settlement    

Based on the findings from our structural 
and geotechnical evaluation, AMEC 
believes the majority of the levee 
embankments of the Northeast and 
Northwest Williamsport Levees meet the 
requirements of 44 CFR 65.10 with regard 
ground subsidence. 

Interior Drainage    

Interior drainage structures appear to be in 
good condition, regularly inspected and 
maintained.   The Northeast system meets 
the requirements of 44 CFR 65.10 with 
regard to interior drainage, however there 
are locations where the ponding depth 
exceeds 1 ft .   

Operation Plans    

In accordance with 44 CFR 65.10, AMEC 
reviewed the Williamsport Local Flood 
Protection Project Operation and 
Maintenance Manual, dated December 
1988, and generally considers it acceptable 
for certification. 

Maintenance Plans    

In accordance with 44 CFR 65.10, AMEC 
reviewed the Williamsport Local Flood 
Protection Project Operation and 
Maintenance Manual, dated December 
1988, and generally considers it acceptable 
for certification. 

Floodwalls    

The concrete floodwalls along the 
Northwest Williamsport Levee were 
generally in good condition.  AMEC noted 
an area along the Commerce Park Drive 
wall where the sealant along the 
construction joints was decomposed.  
AMEC recommends replacing the sealant 
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to keep the joints free of debris.  The test 
pits at the I-walls exposed the upper two 
feet of sheet pile over a length of about five 
feet.  The sheet pile at these areas was still 
intact and showed evidence of rusting and 
minor corrosion along the joints. 

 

The structural analysis indicates that the 
concrete reinforcement shown on the 
drawings is adequate for the flood wall.  
However, the stability analysis indicates 
that the sheet pile does not meet the 
USACE acceptance criteria for bending 
resistance. 

Pump Stations    

The Basin Street Pumping Station pumps 
and equipment appear adequately 
maintained. The equipment appears in 
good working order, and the pumping 
station has earned a minimally acceptable 
rating, with some maintenance items 
recommended. 

The Cemetery Run Pumping Station pumps 
and equipment appear adequately 
maintained. The equipment appears in 
good working order, with the exception of 
the pump oil leakage, and the pumping 
station has earned a minimally acceptable 
rating, with maintenance items 
recommended. 

The Hepburn Street Pumping Station 
pumps and equipment appear adequately 
maintained. The equipment appears in 
good working order, and the pumping 
station has earned a minimally acceptable 
rating, with maintenance items 
recommended. 

The McClures Run Pumping Station pumps 
and equipment appear adequately 
maintained.  The equipment appears in 
good working order, and the pumping 
station has earned a minimally acceptable 
rating, with maintenance items 
recommended. 

The Penn Street Pumping Station pumps 
and equipment appear adequately 
maintained. The equipment appears in fair 
to good working order, and the pumping 
station has earned a minimally acceptable 
rating, with maintenance items 
recommended 
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Northwest Williamsport System 
CFR 65.10 Criteria Appears 

Compliant 
Appears 

Minimally 
Compliant 

Appears 
Non-

Compliant 

Remarks 

Freeboard    

The NW Williamsport System meets the 
minimum freeboard requirements for 
segments along the West Branch 
Susquehanna River and Bottle Run.  

The NW Williamsport System meets the 
minimum freeboard requirements for levee 
segments 

along Lycoming Creek from the confluence 
with the West Branch Susquehanna River 
to the downstream face of Memorial 
Avenue. The NW Williamsport Levee along 
Lycoming Creek from a point approximately 
2,150 feet upstream of Lycoming Creek 
road to the confluence with Bottle Run 
meets the minimum freeboard 
requirements.  

However, the Phase 2A Analysis shows 
that the NW Williamsport System levee 
segment from the upstream face of 
Memorial Avenue to a point approximately 
1,500 feet upstream of Lycoming Creek 
Road (adjacent to CVS) does not meet the 
minimum freeboard requirements. 

Closures    

Existing closures appeared to be in good 
condition. The sandbag closure structures 
have sill elevations above the 100-year 
base flood elevation plus freeboard meeting 
the minimum freeboard requirement..   

Embankment Protection    
The river-side slope of levee embankment 
is either well vegetated or covered with rip-
rap that is generally in good condition.  

Embankment & Foundation Stability    

Based on the findings from our structural 
and geotechnical evaluation, AMEC 
believes the majority of the levee 
embankments of the Northeast and 
Northwest Williamsport Levees meet the 
requirements of 44 CFR 65.10 with regard 
to seepage and slope stability.  However, 
the analyses did indicate some seepage 
and structural deficiencies that will need to 
be addressed prior to certification.  These 
deficiencies include the following: 

 Inadequate sheet pile size for 
resisting bending stresses at I-wall 
along Northwest Williamsport 
Levee (Lycoming Creek Road). 

 

 Inadequate sheet pile size for 
resisting bending stresses at I-wall 
along Northeast Williamsport 
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Levee (Memorial Avenue). 

 Excessive seepage exit gradients 
in areas where relief wells are 
located along the landside toe of 
the levee. 

Settlement    

Based on the findings from our structural 
and geotechnical evaluation, AMEC 
believes the majority of the levee 
embankments of the Northeast and 
Northwest Williamsport Levees meet the 
requirements of 44 CFR 65.10 with regard 
to ground subsidence.   

Interior Drainage    

Interior drainage structures appear to be in 
good condition, regularly inspected and 
maintained.   The Northwest system meets 
the requirements of 44 CFR 65.10 with 
regard to interior drainage, however there 
are locations where the ponding depth 
exceeds 1 ft .   

Operation Plans    

In accordance with 44 CFR 65.10, AMEC 
reviewed the Williamsport Local Flood 
Protection Project Operation and 
Maintenance Manual, dated December 
1988, and generally considers it acceptable 
for certification. 

Maintenance Plans    

In accordance with 44 CFR 65.10, AMEC 
reviewed the Williamsport Local Flood 
Protection Project Operation and 
Maintenance Manual, dated December 
1988, and generally considers it acceptable 
for certification. 

Floodwalls    

The concrete I-wall along the Northwest 
Williamsport Levee was generally in good 
condition.  AMEC noted exposed rebar at 
one of the expansion joints (about 250 feet 
north of south end) that should be repaired.  
In addition, the joint sealer along several of 
the construction joints was generally 
decomposed.  AMEC recommends 
replacing the sealant in these areas to keep 
the joints free of debris. 
 
The structural analysis indicates that the 
concrete reinforcement shown on the 
drawings is adequate for the flood wall.  
However, the stability analysis indicates 
that the sheet pile does not meet the 
USACE acceptance criteria for bending 
resistance.   

Pump Stations    

The Arch Street Pumping Station pumps 
and equipment appear adequately 
maintained. The equipment appears in fair 
to good working order, with the exception of 
the leaking sluice gate, and the pumping 
station has earned a minimally acceptable 
rating, with maintenance items 
recommended. 
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The Spring Run Pumping Station pumps 
and equipment appear adequately 
maintained. The equipment appears in fair 
to good working order, and the pumping 
station has earned a minimally acceptable 
rating, with maintenance items 
recommended. 

The Mill Race Pumping Station pumps and 
equipment appear adequately maintained. 
The equipment appears in good working 
order, and the pumping station has earned 
a minimally acceptable rating, with 
maintenance items recommended. 

The Fox Hollow Pumping Station pumps 
and equipment appear adequately 
maintained. The equipment appears in 
good working order, with the exception of 
the pump oil leakage, and the pumping 
station has earned a minimally acceptable 
rating, with maintenance items 
recommended. 
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751 Arbor Way, Suite 180  Fax  610.828.6700 
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November 5, 2014 
 
Mr. Mike Miller 
Borough of South Williamsport 
329 West Southern Avenue 
South Williamsport, PA 17702 
 
Re: Summary of Results 
 Phase 2B – Levee/Floodwall Certification Evaluation 

Lycoming County Flood Protection System (South Williamsport System) 
 
Dear Mr. Miller: 
 
This letter provides the Summary of Results of the levee/floodwall certification evaluation 
(Phase 2B) of the South Williamsport System of the Lycoming County Flood Protection System 
(FPS) performed by AMEC Environment and Infrastructure, Inc. (AMEC). 
AMEC performed the Phase 2B evaluation for the Borough of South Williamsport concurrently 
with the Lycoming County FPS (including the Williamsport, Loyalsock Township, and Old 
Lycoming Township segments). The Phase 2B scope of work included the following system 
component evaluations: 

1. Interior Drainage Evaluation. 
2. Operations and Maintenance Evaluation. 
3. Closure/Structural Components Evaluation (does not include the ongoing TV Inspection 

field work). 
4. Geotechnical Evaluation. 

 
A summary of the results of each evaluation, which includes identification of deficiencies and 
recommendations if applicable are provided in each section of this letter.  
 
1. Interior Drainage Evaluation 
1.1. Interior Drainage Evaluation Summary 
 
The interior drainage evaluation focuses on those areas on the interior side of the floodwall that 
are potentially influenced by ponding of interior runoff. The interior drainage analysis requires 
detailed information related to the drainage collection and conveyance systems (i.e., pipe 
invert/rim elevations, sizes, and material types) and topography on the interior side of the levee. 
FEMA requires that interior ponding depths greater than one (1) foot is mapped on the Flood 
Insurance Rate Maps (FIRMs). 
 
Coincident interior and exterior flooding can occur for correlated, non-correlated, dependent, 
and independent occurrences. At one extreme, complete non-coincidence between interior and 
exterior flooding means the two (2) events (interior and exterior flooding) will never occur at the 
same time. At another extreme, complete coincidence means the two (2) events will always 
occur at the same time. In most cases, the degree of correlation and dependence is somewhere 
between the two extremes. 
 
EM 1110-2-1413 presents several methods for hydrologically evaluating interior drainage at 
levees. Two (2) methods are often used for partially correlated systems:  
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 Continuous Simulation: Continuous simulation involves the development of an interior 
drainage rainfall-runoff/routing model (e.g., SWMM, HEC-HMS, etc.) and applying 
historical rainfall events over a long period of time. A statistical analysis of peak annual 
ponding elevations, generated from the continuous simulation, is used to estimate the 1 
percent annual chance ponding depths. The primary benefit of the continuous simulation 
approach is that hydrologic correlations in the timing and occurrences of interior and 
exterior events are inherently built into the results. The primary drawback is the results 
assume hydrologic interior and exterior drainage patterns over the period of record, 
which could be limited, are representative of long-term conditions. Watershed and/or 
meteorological changes may affect the correlation between interior and exterior systems. 
 

 Coincident Frequency: The coincident frequency method is particularly useful when daily 
exterior stream-flow records are available and the interior and exterior occurrences can 
be considered relatively uncorrelated and independent. That is, one really cannot be 
predicted from the other. This methodology is particularly useful for small urban interior 
drainage areas discharging into a large river, such as the case with South Williamsport 
and the West Brach Susquehanna River. Despite being in the same watershed, the 
disparity in drainage area size causes the interior and exterior systems to be largely 
uncorrelated.  
 

The dominant flooding source for the South Williamsport System is the West Branch 
Susquehanna River, which has a vastly larger watershed than the interior drainage area to the 
South Williamsport system. While there may be some hydrologic correlation, whereby a large 
storm system producing high flows in the Rivers can have small, intense cells producing high 
flows in the interior drainage system, interior and exterior flooding can essentially be considered 
independent. Therefore, the Coincident Frequency Method was chosen for the interior drainage 
evaluation.  
 
The interior drainage hydrologic model (PCSWMM) was developed to evaluate the 1-year/24-
hour through 500-year/24-hour recurrence interval rainfall (2.38 inches to 9.86 inches) and 
estimate the interior ponding elevations. Precipitation for the watershed was derived using the 
NOAA Atlas 14 data for South Williamsport, downloaded from the National Weather Service 
(NWS) website. NOAA Atlas 14 data provides rainfall-duration-frequency functions for 
precipitation, which can be used to determine the site-specific rainfall depth and 24-hour 
temporal distribution (as shown in Figure 1) in lieu of the standard SCS Type II distribution. As 
a starting point for the Coincident Frequency analysis, the 100-year localized precipitation was 
assumed to coincide with the 1 percent exceedance flood stage at all outfalls to the West 
Branch Susquehanna River. The weighted/joint annual exceedance probability for these 
coincidental events are considered to be more conservative than the 1 percent ponding depth 
determined through all of the coincident peak combinations. If the resulting ponding depth for 
this coincidental event is found to be less than 1 foot, the analyses of other combinations of 
external and interior flooding to estimate 1 percent ponding depths would be considered 
unnecessary. 
 



November 5, 2014 
Phase 2B Summary of Results 
South Williamsport System 
Page 3 of 11 
 

 

 
Figure 1: NOAA Atlas 14 24-hr Precipitation Frequency (PF) Estimates for South Williamsport, 

Pennsylvania 

 
In the event that the combination of the 1% exceedance rainfall and the 1% exterior flooding 
elevation results in flooding depth greater than 1 foot, a coincident frequency analysis is 
required to determine the 1% ponding elevation.  The coincident frequency analysis first 
involves developing a stage-duration function for the exterior river system. A stage-duration 
function is generated from mean daily USGS river stage records and represents percent time 
exceeded at various stages. Mean daily river stage data are ordered from highest to lowest to 
compute the percent time exceeded and generate the stage-duration function. The user sets 
stage indices, representing stage intervals. The daily probability of occurrence for each stage 
index is estimated by computing the difference between the percent time exceeded of the upper 
and lower stage for that index. Figure 2 and Table 1 presents the elevation-duration function for 
the West Branch of the Susquehanna River.   
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Figure 2: Elevation-Duration Function for the West Branch of the Susquehanna River 
 

Table 1: Elevation-Discharge Function for the West Branch of the Susquehanna River 

INDEX SUMMARY 

EXCEEDANCE PROBABILITY 
INTERVAL 

INDEX ELEVATION (BASED ON 
GAGE DATUM 494.98 ft-NAVD 88) 

0.021% 522.81 
0.979% 511.44 
9.300% 504.34 

89.701% 497.44 
100.000%   

 
Through modeling the Atlas 14 precipitations combined with the index stages presented in 
Table 1 the weighted probability of the resulting interior ponding elevation can be estimated 
using Equation 1 for a variety of elevations as presented in Table 2. From the weighted 
probability, the 1% ponding elevation can be estimated through linear interpolation.   
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Equation 1 
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Where:  
P(A) = Probability of exceeding a given interior ponding elevation 
P(Bi) = Probability exterior (river) is at the specific stage index (i) 
P(A/Bi) = Probability of exceeding a given interior ponding elevation if the exterior is at the index stage 
i = Full range of values which have an effect on the interior ponding elevations. 
 

Table 2: Sample Weighted Probability Calculation of Interior Ponding Elevation (Node J87 
representing the Interior Drainage to the Ecks Run Pump Station) 

Interior Ponding 
Elevation (ft NGVD 

88) 

Exterior Index Elevation (ft NGVD 88) Total Weighted 
Probability 
∑P(A/Bi) 

522.76 510.54 507.58 497.95 
P(B)=.021% P(B)=1.315% P(B)=0.195% P(B)=98.469 % 

509.50 P(A/B)=100% P(A/B)=100% P(A/B)=100% P(A/B)=100% 100% 
511.50 P(A/B)=100% P(A/B)=100% P(A/B)=100% P(A/B)=22.14% 30.16% 
513.50 P(A/B)=100% P(A/B)=98.05% P(A/B)=98.05% P(A/B)=6.95% 16.33% 
515.50 P(A/B)=64.74% P(A/B)=41.28% P(A/B)=41.28% P(A/B)=3.78% 7.53% 
517.50 P(A/B)=20.21% P(A/B)=11.89% P(A/B)=11.89% P(A/B)=3.25% 4.00% 
519.50 P(A/B)=12.66% P(A/B)=8.10% P(A/B)=8.10% P(A/B)=2.73% 3.02% 
521.50 P(A/B)=8.26% P(A/B)=6.02% P(A/B)=6.02% P(A/B)=2.20% 2.36% 
523.50 P(A/B)=5.55% P(A/B)=3.92% P(A/B)=3.92% P(A/B)=0.84% 1.04% 
525.50 P(A/B)=2.54% P(A/B)=1.61% P(A/B)=1.61% P(A/B)=0.59% 0.64% 
527.50 P(A/B)=0.94% P(A/B)=0.61% P(A/B)=.61% P(A/B)=0.32% 0.33% 

 
1.2. Interior Drainage Rainfall-Runoff Model Development 
 
Information collected during a field visit and Information provided in the 1987 South Williamsport 
Operation and Maintenance (O&M) Manual and various documents containing the levee plans 
were used to create a PCSWMM rainfall-runoff model. GIS software was used to determine the 
majority of the parameters (including sub-catchment delineation, slope, soil type, land cover, 
etc.). Soils reports were downloaded from the NRCS website for use in delineating soil types for 
each subbasin. LANDSAT data was downloaded from the USGS website to estimate land use. 
GIS was used to analyze and calculate the areas of each soil type and corresponding land use 
within the individual subbasins. Runoff curve numbers (RCNs) were established for each land 
use/soil type combination and were then used to calculate a weighted RCN for each sub-basin. 
The subbasin information including flow path length, slope and RCN were used as inputs for the 
PCSWMM interior drainage model to determine the ponding elevations associated with the 
following outfalls identified in Table 3, as labeled on the “Schedule of Drainage Structures” in 
the O&M Manual: 

Table 3: South Williamsport System Drainage Outfall Identification 
6B-1 6A-6 
6A-1 Hagerman’s Run 
Maynard Run Main Street Pump Station 
Hill Street Pump Station 6A-7 
6A-4 6C-1 
Eck’s Run Pump Station 6C-4 
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The PCSWMM model uses one dimensional conduits to represent the storm sewer systems. 
Any flow that is surcharged from the storm sewer system or exceeds the bank elevation is 
routed using the PCSWMM 2-Dimensional (2D) function.  The PCSWMM-2D discretizes a two-
Dimensional surface using hexagonal or square grids represented by SWMM junctions. The “2D 
junctions” are assigned the average bottom elevation within each cell as the invert elevation, 
and are connected to adjacent “2D junctions” with rectangular open channels.  Flow between 
the “2D junctions” and the 1-Dimesional storm sewer is estimated using bottom orifices with a 
0.65 orifice coefficient. The “2D Junctions” over stream channels are directly connected to the 
one-dimensional open channel representing the stream bathymetry, providing a seamless 
transition for flows that are not contained within the banks.   The use of the PCSWMM-2D 
allows for the accurate distribution and calculation of the flood depths, flows, and velocities from 
riverine flooding, and major/minor (dual drainage) systems. 

 
1.3. Coincident Peak Results 
To estimate a 1 percent coincident peak ponding elevation associated with each outfall the Atlas 
14 1-Year through 500-year rainfall distributions were modeled to coincide with the West Branch 
Susquehanna River Index stages described in Table 1. The interior ponding elevation is 
presented in Table 4 for the areas where the flooding elevation is dependent on the exterior 
riverine conditions. For all other locations any ponding is assumed to be independent of the 
levee system. 

Table 4: 1% Ponding Elevations Calculated from the Coincident Peak Analysis. 

PCSWMM 
ID Outfall Id Outfall Invert   

(ft NGVD 88)* 

 Interior 
Ground 

Elevation at 
PCSWMM 

Node           
(ft NGVD 88) 

1% 
Ponding 

Elev. 
Approx. 

1% 
Ponding 

Depth 
(ft) 

(ft 
NGVD 

88) 

J2 6B-1, 6A-1, & Maynard 
Run* 511 516.204 516.72 0.52 

J1441 Hill Street Pump 
Station 498 524.865 525.44 0.57 

J987_1_1 6A-4 516.07 521.81 523.69 1.88 

J2222 Ecks Run Pump 
Station* & 6A-6 497 512.03 524.00 11.97 

J87 Ecks Run Pump 
Station 497 505.35 523.70 18.35 

J18 Ecks Run Pump 
Station 497 507.35 523.78 16.43 

MS_POND Main Street Pump 
Station* & 6A-7 497.08 503.63 526.08 22.45 

6C_O2 6C-1* & 6C-4 511.52 513.5 526.25 12.75 
*Outfall Invert Elevation Referenced 

 
When the ponding elevations from the coincident peak analysis are mapped the interior 
ponding covers approximately 127 acres.   A map presenting the flooding depths greater than 1 
foot and the corresponding base flood elevations (BFE’s) are presented in Attachment 1. 
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2. Operations and Maintenance Evaluation 
2.1. Operation and Maintenance Plan 
 
In accordance with 44 CFR 65.10, AMEC reviewed the South Williamsport Local Flood 
Protection Project Operation and Maintenance Manual, dated September 1987, and generally 
considers it acceptable for certification. However, the following updates and/or improvements 
are recommended: 

 Provide a list of contacts for the key Project-operating personnel including the 
Superintendent and trained pump station operators. Include a listing of contact phone 
numbers. 

 Describe the location of storage of flood control emergency supplies and equipment 
such as sandbags. Also include sources of the sand as well as list any approved 
contractors that can be contacted to provide additional stockpiles of sand. Emergency 
flood fighting supplies, a sandbag inventory and emergency equipment are kept in a 
storage building on Charles Street. 

 A volunteers list should be included in the O&M Manual, particularly if manpower is 
required from citizens to fill sand bags or help with other emergency activities. 
Volunteers may be drawn from local organizations. 

 The names of railroads, utilities, and other agencies which may have undergone a name 
change over the last 27 years, should be updated in the manual.  

 An annual review of operations and procedures for those individuals who will be staffing 
the pumping stations during a flood event should be conducted. A dated certificate with 
the employee’s name should be issued, indicating that he/she has completed the review. 
A copy should be filed to establish a record of employee training. 

 
2.2. Flood Warning System 

AMEC reviewed the systems operation plan of the interior drainage to assess if the current 
flood warning system is sufficient for certification. According to CFR 65.10 (paragraph 
65.10(b)(7)(c)(1)(i)), “it must be demonstrated that sufficient flood warning time exists for 
completed operation of all closure structures, including necessary sealing, before floodwaters 
reach the base of the closure.” 
 
The flood warning systems and triggered operations are described in the O&M Manual for the 
South Williamsport System. The Borough of South Williamsport has flood warning systems in 
place for the West Branch Susquehanna River high-water events.  
 
The West Branch Susquehanna River high-water event is monitored by the Borough of South 
Williamsport appointed Superintendent using the NWS Advanced Hydrologic Prediction Service 
website for Central Pennsylvania. The Market Street gage provides observed and forecasted 
river stages. Readings at the Market Street gage initiate inspection of pump stations, energize 
pumping stations, and erect sandbags at the Pennsylvania Railroad closure near Charles 
Street. These initiation stages specified in the O&M Manual provide adequate time to prepare 
pumping stations and erect the sandbag closure structure.  
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2.3. Operation and Maintenance of Electrical and Mechanical Systems 
 
AMEC reviewed available equipment maintenance history and program information for 
mechanical and electrical components of the flood protection system, including pump systems.  
In addition, AMEC obtained available manufacturer's information for critical equipment, 
including but not limited to pumps, motors, controllers, automatic/manual valves, generators, 
and electrical equipment, as necessary. Based on the review of equipment maintenance history 
and manufacturer's performance and maintenance recommendations, Attachment 2 provides 
recommendations for improvement to the operations and maintenance plan as well as 
recommended maintenance for each pump station based on AMEC’s site inspections.  
 
3. Floodwalls Components Evaluation 
 
AMEC performed a structural evaluation of the following floodwalls located along the South 
Williamsport levee: 
 

1. Approximately 400-foot long concrete cantilever wall (combination I- and T-wall) located 
along Susquehanna River (South Maynard Street). 
 

2. Approximately 400-foot long concrete T-wall located along Susquehanna River (West 
Front Street). 

 
The visual inspection of the walls was performed to observe signs of distress and note potential 
areas of concern such as major cracks, displacement, spalls, etc.  As part of the inspection, test 
pits were excavated along the I-wall portion of the South Maynard Street floodwall to evaluate 
the condition of the near-surface sheet piling. 
 
The concrete floodwalls along the South Williamsport levee were generally in good condition.  
Exposed rebar was observed on the landside face of the South Maynard Street wall and should 
be repaired.  The test pit at the I-wall exposed the upper two feet of sheet pile over a length of 
about five feet.  The sheet pile at this location was still intact and showed evidence of rusting 
and minor corrosion along the joints.  It does not appear that the condition of the exposed sheet 
pile warrants repairs for certification. 
 
In addition to the visual inspection, AMEC also analyzed the stability of these structures. The 
stability of the I-wall was evaluated for resistance to rotational failure using the guidance 
provided in USACE EC 1110-2-6066.  The stability of T-walls was evaluated for resistance to 
sliding, overturning, and for bearing capacity using AASHTO LRFD methods.  Structural 
analyses of the floodwalls were performed to evaluate the concrete reinforcement in the walls in 
general accordance with ACI 318-11.  The structures’ dimensions and reinforcement location 
were based on the drawings provided by the Borough and were verified in the field using a tape 
measure. 
 
The results of the evaluation indicate that the concrete reinforcement shown on the drawings is 
adequate for the floodwalls.  Also, the results of the stability analyses indicate the existing I-wall 
has satisfactory resistance to rotational failure and the existing T-walls have satisfactory 
resistance to sliding, overturning, and bearing capacity. 
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4. Geotechnical Evaluation 
 

AMEC conducted subsurface explorations in January 2014 to assess the general subsurface 
conditions within the levee embankments and foundation.  The exploration consisted of 
advancing 18 soil test borings and 14 CPT soundings.  The results of the exploration indicate 
that the levee embankment was constructed using low permeability clay and silt with varying 
amounts of sand and gravel.  In addition, a distinct lower permeability blanket of foundation soil 
overlying a sand/gravel aquifer interval was detected during the exploration.  The blanket 
materials consisted of silt, sandy silt, clay, and sandy clay.  The blanket also includes lenses 
and isolated intervals of silty sand.  Selected soil samples from the exploration were analyzed in 
geotechnical laboratory to assist with estimating engineering parameters for use in analytical 
modeling. 
 
The levee system was divided into reaches with similar geometry and subsurface conditions.  A 
cross section within each reach was then selected to represent a “critical” section based upon 
the observed conditions (six total critical sections).  For each critical section, a transient 
seepage analysis, which models flood stage versus time to evaluate seepage through and 
beneath the levee embankment, was performed.  The USACE guidance document recommends 
a maximum exit gradient of imax =0.50 as acceptance criteria for seepage exiting the toe of the 
levees.  That value corresponds to a factor of safety of about 1.6.  In an effort to minimize costs 
during this phased approach to achieve certification and per discussions with the Borough of 
South Williamsport during scope development, AMEC performed transient seepage analysis 
assuming relief wells are not required to control seepage during a base flood event.  The intent 
was to determine whether relief wells are necessary. If the seepage analyses yielded 
acceptable results, then relief well testing would not be required to complete certification and 
achieve FEMA accreditation. 
 
Results from four (4) of the six (6) modeled critical sections indicate that the phreatic surface at 
the landside of the levee does not exit at the ground surface during the transient seepage 
analysis.  Therefore, the models yielded maximum exit gradients of less than 0.50 at these 
locations (see Table 5).  The seepage analyses for the remaining two (2) critical sections 
yielded exit gradients of 0.74 and 0.75.  These two critical sections that exceed the maximum 
exit gradient represent the areas where relief wells are located at the landside toe of the levee.  
Therefore, actual seepage gradients may be lower depending on the condition of the existing 
relief wells. 
 

Table 5: Seepage Analysis Results – South Williamsport Levee 
 

Critical 
Section 

Exit Gradient 
imax (1)

S-1 0.74 
S-2 0.75 
S-3 N/A 
S-4 N/A 
S-5 N/A 
S-6 N/A 

 
 (1) Maximum exit gradient based upon seepage at landside toe of levee. 
(2) N/A = Phreatic surface beneath the ground surface at the levee toe. 
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AMEC also performed slope stability analyses at each critical section to evaluate the following 
cases: 

 Case A - Normal pool (landside and riverside) 
 Case B - Base flood pool (landside only) 
 Case C - Rapid draw-down (riverside only) 

 
EM 1110-2-1913 was used as criteria for minimum acceptable factor of safety for the existing 
levees (see Table 6). 

Table 6: Slope Stability Requirements 

Type of Slope 

Applicable Stability Conditions and Required Factors 
of Safety  

End-of-
Construction 

Long-Term 
Flood Stage 

Sudden 
Drawdown 

Existing Levees -N/A- 1.4 1.0 
Other Embankments and dikes 1.3 1.4 1.0 

 
AMEC’s slope stability analyses indicate that the levees exceed the minimum required factor of 
safety at each of the critical sections.  A summary of the slope stability analyses results is 
included in Table 7.   
 

Table 7: Slope Stability Factors of Safety – South Williamsport Levee 
 

Critical 
Section 

Case A: LT  
Normal Stage 

Case B: 
LT FS 

LS 
Case C: 
SDD RS  

LS RS 
Required 1.3 1.3 1.4 1.0 

S-1 2.16 2.14 2.11 1.92 
S-2 2.44 2.33 2.04 2.32 
S-3 2.42 2.02 2.42 1.24 
S-4 2.13 2.18 2.13 1.84 
S-5 2.31 1.97 2.21 1.31 
S-6 N/A N/A N/A 2.46 

SDD - Sudden Drawdown; LT – Long Term; FS – Flood stage; 
RS – Riverside; LS – Landside 
N/A – section is located at floodwall, so no landside slope 

 
AMEC also used data collected during the subsurface exploration to estimate the long-term 
settlement potential for the levee.  That additional settlement of the levee embankment over the 
next 10 years is anticipated to be negligible.   
 
4.1. Geotechnical Evaluation Conclusion and Recommendation 
Based on the findings of the structural and geotechnical evaluation, AMEC believes the majority 
of the levee embankments of the South Williamsport levee meet the requirements of 44 CFR 
65.10 with regard to seepage, slope stability, and ground subsidence.  However, the analyses 
did indicate some seepage deficiencies that will need to be addressed prior to certification.  The 
deficiencies include excessive seepage exit gradients in areas where relief wells are located 
along the landside toe of the levee.  To address the seepage issues, AMEC recommends 
determining the existing performance of the relief wells via sounding tests, pump tests, and 
video recordings of the existing relief wells to evaluate their condition in accordance with 
USACE guidance.  Once the condition of the relief wells is known, AMEC can re-evaluate the 
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deficient critical sections to determine if the wells, in their current state, lower exit gradients to 
acceptable values for certification. 
 
5. Conclusion 
 
The results of the evaluations performed to date show the South Williamsport System are 
minimally acceptable to meet CFR 65.10 criteria for interior drainage, Operations and 
Maintenance, closure/structural components, and settlement. However, the geotechnical 
evaluation shows the system does not meet the CFR 65.10 criteria for certain segments and will 
require additional evaluation involving additional relief well testing. Attachment 4 provides a 
summary to the acceptability rating for each criteria under CFR 65.10 based on the results.  
 
AMEC appreciates the opportunity to support the Borough of South Williamsport on this 
important project. If you have any questions or comments, please contact Matthew Lehrer at 
610-877-6035 or matthew.lehrer@amec.com. 
 
Sincerely, 
AMEC Environment & Infrastructure, Inc. 
 
 
 
     
Matthew S. Lehrer, PE, CFM     Nathan Long, PE, PG (TN) 
Project Manager      Project Geotechnical Engineer 
 
Attachments: Attachment 1 – Interior Drainage Results Mapping 
           Attachment 2 – Pump Station Summary Table 
           Attachment 3 – Geotechnical Results Mapping 
           Attachment 4 – 65.10 Evaluation Summary Table 
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Pump Station Summary Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



South Williamsport System Pumping Station Summary
Pumping Station Acceptability Rating Comments/Identified Deficiencies Recommendations

Main Street Minimally Acceptable

While the pump house needs some renovation, the Main Street Pumping 
Station pumping equipment appears adequately maintained.  The 
equipment appears in good working order, and the pumping station has 
earned a minimally acceptable rating, with maintenance items 
recommended.

Clean and seal or re-paint inside surface of CMU walls with 
observed efflorescence; Repair oil/grease leak in sluice gate 
actuator gearbox; Repair seal on wooden flap valve for the pump 
outflow.

Ecks Run Minimally Acceptable
The Ecks Run Pumping Station pumping equipment appears in good 
working order. The pumping station has earned a minimally acceptable 
rating, with maintenance items recommended.

Patching and sealing of minor cracking in foundation of pump 
house; Clean and seal or re-paint inside surface of CMU walls with 
observed efflorescence; Paint sluice gate actuators; Paint sump 
inlet sluice inlet gates that exhibited some rust; Clear debris from 
the spillway at the outflow valve. 

Hill Street Minimally Acceptable

The Hill Street Pumping Station pumping equipment appears adequately 
maintained. The equipment appears in good working order, and the 
pumping station has earned a minimally acceptable rating, with 
maintenance items recommended.

Clean and paint railings and steel stairs that are exhibiting rust; 
Clean and seal or re-paint inside surface of CMU walls with 
observed efflorescence; Paint sump inlet sluice and recirculating 
sluice gates exhibiting rust; Paint or apply waterproofing to wooden 
flap gate on outlet to the West Branch Susquehanna River.
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Attachment 3 

Geotechnical Results Mapping 
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65.10 Evaluation Summary Table 

 



CFR 65.10 Evaluation Summary Table 
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South Williamsport Levee and Floodwall System 

CFR 65.10 Criteria Appears 
Compliant 

Appears 
Minimally 
Compliant 

Appears 
Non-

Compliant 

Remarks 

Freeboard    

Based on the Phase 2A – Levee/Floodwall 
Freeboard/Uncertainty Analysis, the South 
Williamsport System meets the minimum 
freeboard requirements of CFR 65.10. 

Closures    Existing closures appeared to be in good 
condition.  

Embankment Protection    
The river-side slope of levee embankment 
is either well vegetated or covered with rip-
rap that is generally in good condition.  

Embankment & Foundation Stability    

Based on the findings of the structural and 
geotechnical evaluation, AMEC believes the 
majority of the levee embankments of the 
South Williamsport levee meet the 
requirements of 44 CFR 65.10 with regard 
to seepage, and slope stability..  However, 
the analyses did indicate some seepage 
deficiencies that will need to be addressed 
prior to certification.  The deficiencies 
include excessive seepage exit gradients in 
areas where relief wells are located along 
the landside toe of the levee.   

Settlement    

Based on the findings of the structural and 
geotechnical evaluation, AMEC believes the 
majority of the levee embankments of the 
South Williamsport levee meet the 
requirements of 44 CFR 65.10 with regard 
to ground subsidence 

Interior Drainage    

Interior drainage structures appear to be in 
good condition, regularly inspected and 
maintained.   The South Williamsport 
system meets the requirements of 44 CFR 
65.10 with regard to interior drainage, 
however there are locations where the 
ponding depth exceeds 1 ft.   

Floodwalls    

The results of the evaluation indicate that 
the concrete reinforcement shown on the 
drawings is adequate for the floodwalls.  
Also, the results of the stability analyses 
indicate the existing I-wall has satisfactory 
resistance to rotational failure and the 
existing T-walls have satisfactory resistance 
to sliding, overturning, and bearing 
capacity. 

Operation Plans    

In accordance with 44 CFR 65.10, AMEC 
reviewed the South Williamsport Local 
Flood Protection Project Operation and 
Maintenance Manual, dated September 
1987, and generally considers it acceptable 
for certification. 



CFR 65.10 Evaluation Summary Table 
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Maintenance Plans    

In accordance with 44 CFR 65.10, AMEC 
reviewed the South Williamsport Local 
Flood Protection Project Operation and 
Maintenance Manual, dated September 
1987, and generally considers it acceptable 
for certification. 

Pump Stations    

The Ecks Run Pumping Station pumping 
equipment does not appear to be 
adequately maintained. The equipment, for 
the most part, appears in good working 
order. The pumping station has earned a 
minimally acceptable rating, with 
maintenance items recommended. 

The Hill Street Pumping Station pumping 
equipment appears adequately maintained. 
The equipment appears in good working 
order, and the pumping station has earned 
a minimally acceptable rating, with 
maintenance items recommended. 

While the pump house needs some 
renovation, the Main Street Pumping 
Station pumping equipment appears 
adequately maintained.  The equipment 
appears in good working order, and the 
pumping station has earned a minimally 
acceptable rating, with maintenance items 
recommended. 
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ATTACHMENT F – 2016 FLOOD MONITORING INCIDENT ACTION PLAN 
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ATTACHMENT G – 2015 ROUTINE INSPECTION REPORTS 
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ATTACHMENT G1 – 2015 WLNE ROUTINE INSPECTION REPORT 

  



----------~~~~~~~--~--~~--- ---- -----------------------------

(I!]) Flood Damage Reduction Segment I System 

US Army Corps 
Inspection Report 

of Engineers® 
Name of Segment I System: Williamsport-- Northeast Williamsport (WLNE) 

Public Sponsor(s): City of Williamsport 

Public Sponsor Representative: Bill Wright 

Sponsor Phone: 570-326-4684 

Sponsor Email: dirstreetsparks@cityofwilliamsport.org 

Corps ofEngineers Inspector: Barry Cortright, Zaniah Andino, Clinton Tubbs, Seth Keller Inspection Start Date: 8/11/2015 

Inspection End Date: 8/11/2015 

Inspection Report Prepared By: Barry Cortright, Zaniah Andino Date Report Prepared: 211212016 

Internal Technical Review (for Periodic Inspections) By: /J A ftY7/Jft DateofiTR: 

Final Approved By: Ronald Maj, P.E., Levee Safety Officer...#' n~ I /f/ It?-.. Date Approved: ~ L ~ :_¥/~ 
/" 

Type of Inspection: D Initial Eligibility Inspection 

lSl Continuing Eligibility Inspection (Routine) 

D Continuing Eligibility Inspection (Periodic) 
Contents ofReport: lSl Instructions 

D Initial Eligibility Inspection 

lSl General Items for All Flood Control Works 

lSl Levee Embankment 

lSl Concrete Floodwalls 

D Sheet Pile and Concrete 1-walls 

lSl Interior Drainage System 

lSl Pump Stations 

D FDR System Channels 

/1 
, 

I 
COverall Segment I System Rating: D Acceptable 

D Minimally Acceptable 

lSl Unacceptable 
Note: In addition to the report contents indicated here, a plan view drawing of the 
system, with stationing, should be included with this report to reference locations of 
items rated less than acceptable. Photos of general system condition and any noted 
deficiencies should also be attached. 
Note: Tilis inspection rating represents the Corps evaluation of operations and 
maintenance ofthe flood damage reduction system and may be used in conjunction with 
other information for a levee certification determination for National Flood Insurance 
Program (NFIP) purposes if applicable. An Acceptable Corps inspection rating, alone, 
does not equate to a certifiable levee for the NFIP. It is recommended for levee systems 
currently accredited by the Federal Emergency Management Agency (FEMA) for NFIP 
purposes receiving a Corps Minimally Acceptable or Unacceptable rating, be evaluated 
by the levee owner to determine the potential impacts to the certification for FEMA. 

CENAB_WLNE_2015_a_1.pdf 
Levee Inspection System- Advanced Reporting v3.2 (Bui ld 15) 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northeast Williamsport 
 

 

US Army Corps 
of Engineers® 

Flood Damage Reduction Segment / System 
Public Sponsor Pre-Inspection Form 

 
 

The following information is to be provided by the levee district sponsor prior to an inspection.  This information will be used to help evaluate the organizational capability of the 
levee district to manage the levee segment / system maintenance program. 
1.   Levee segment / system and district: (name of the segment / system and levee district) 

Williamsport -- Northeast Williamsport for CENAB (WLNE) 

2.   Reporting period:   (month/day/year to month/day/year) 

9/16/2015 to 8/11/2015 

3.   Summary of maintenance required by last inspection report: 

Tree removal, riprap repairs, video inspection of culverts, sounding/Pumping relief wells, top soil repairs, pipe repairs, and riprap repairs. 

4.   Summary of maintenance performed this reporting period: 

Tree and brush removal, greased and ran all sluice gates, herbicide spraying, lee mowing, pipe repairs, modified barrier wall, Memorial Ave. riprap repairs, Video inspection of culvert, releif well sounding/pump tests. 

5.   Summary of maintenance planned next reporting period: 

Erecting Washington Blvd. barrier wall; new roof Washington Blvd. barrier shed. 

6.   Summary of changes to segment / system since last inspection: 

None 

7.   Problems/ issues requiring the assistance of the US Army Corps of Engineers: 

None 

 

US Army Corps 
of Engineers® 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northeast Williamsport 
 

 

US Army Corps 
of Engineers® 

 

Public Sponsor Pre-Inspection Report 
The following information is to be provided by the levee district sponsor prior to an inspection 
 
8.   Levee district organization:  (elected or appointed levee district officials and key employees) 
Name Position Mailing Address Phone Number Email Address 
Bill Wright Director, Streets and 

Parks 
1550 West Third St, Williamsport, PA 17701 570-326-4684 dirstreetsparks@cityofwilliamsport.org 

Steve Mundrick Foreman same as above 570-323-2113 floodcontrol@cityofwilliamsport.org 
Kevin Ames Utility Man same as above same as above same as above 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northeast Williamsport (WLNE) 
 

US Army Corps 
of Engineers® 

General Instructions for the Inspection of Flood Damage Reduction Segments / Systems 
 

          
A.   Purpose of USACE Inspections: 

      
 The primary purpose of these inspections is to prevent loss of life and catastrophic damages; preserve the value of Federal investments, and to encourage non-Federal sponsors to bear responsibility for 

their own protection.  Inspections should assure that Flood Damage Reduction structures and facilities are continually maintained and operated as necessary to obtain the maximum benefits.  Inspections 
are also conducted to determine eligibility for Rehabilitation Assistance under authority of PL 84-99 for Federal and non-Federal systems.  (ER 1130-2-530, ER 500-1-1) 

B.   Types of Inspections:       
 The Corps conducts several types of inspections of Flood Damage Reduction systems, as outlined below: 
           
 

Initial Eligibility Inspections 
Continuing Eligibility Inspections 

 Routine Inspections Periodic Inspections 
 IEIs are conducted to determine whether a non-

Federally constructed Flood Damage Reduction 
system meets the minimum criteria and standards set 
forth by the Corps for initial inclusion into the 
Rehabilitation and Inspection Program.   

RIs are intended to verify proper 
maintenance, owner 
preparedness, and component 
operation.   

PIs are intended to verify proper maintenance and component operation and to evaluate operational adequacy, 
structural stability, and safety of the system.  Periodic Inspections evaluate the system's original design criteria 
vs.  current design criteria to determine potential performance impacts, evaluate the current conditions, and 
compare the design loads and design analysis used against current design standards.  This is to be done to 
identify components and features for the sponsor that need to be monitored more closely over time or 
corrected as needed.  (Periodic Inspections are used as the basis of risk assessments.) 

      
 

    

C.   Inspection Boundaries:       
 Inspections should be conducted so as to rate each Flood Damage Reduction "Segment" of the system.  The overall system rating will be the lowest segment rating in the system.   

           
 Project System  Segment 
 A flood damage reduction project is made up of one 

or more flood damage reduction systems which were 
under the same authorization.   

A flood damage reduction system is made up of one or more flood damage 
reduction segments which collectively provide flood damage reduction to a 
defined area.  Failure of one segment within a system constitutes failure of the 
entire system.  Failure of one system does not affect another system.   

A flood damage reduction segment is defined as a discrete 
portion of a flood damage reduction system that is operated and 
maintained by a single entity.  A flood damage reduction 
segment can be made up of one or more features (levee, 
floodwall, pump stations, etc).   

 
          

D.   Land Use Definitions:       
 The following three definitions are intended for use in determining minimum required inspection intervals and initial requirements for inclusion into the Rehabilitation and Inspection Program.  

Inspections should be considered for all systems that would result in significant environmental or economic impact upon failure regardless of specific land use.   
           
 Agricultural Rural  Urban 
 Protected population in the range of zero to 5 

households per square mile protected.   
Protected population in the range 
of 6 to 20 households per square 
mile protected.   

Greater than 20 households per square mile; major industrial areas with significant infrastructure investment.  
Some protected urban areas have no permanent population but may be industrial areas with high value 
infrastructure with no overnight population.   
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E.   Use of the Inspection Report Template:       

 The report template is intended for use in all Army Corps of Engineers inspections of levee and floodwall systems and flood damage reduction channels.  The section of the template labeled “Initial 
Eligibility" only needs to be completed during Initial Eligibility Inspections of Non-Federally constructed Flood Damage Reduction Systems.  The section labeled "General Items" needs to be completed 
with every inspection, along with all other sections that correspond to features in the system.  The section labeled "Public Sponsor Pre-Inspection Report" is intended for completion before the inspection, 
if possible.   

 
          

F.   Individual Item / Component Ratings:       
 Assessment of individual components rated during the inspection should be based on the criteria provided in the inspection report template, though inspectors may incorporate additional items into the 

report based on the characteristics of the system.  The assessment of individual components should be based on the following definitions.   
           

 Acceptable Item Minimally Acceptable Item Unacceptable Item 
 The inspected item is in satisfactory condition, with 

no deficiencies, and will function as intended during 
the next flood event.   

The inspected item has one or more minor deficiencies that need to be 
corrected.  The minor deficiency or deficiencies will not seriously impair the 
functioning of the item as intended during the next flood event.   

The inspected item has one or more serious deficiencies that 
need to be corrected.  The serious deficiency or deficiencies will 
seriously impair the functioning of the item as intended during 
the next flood event.   

           
G.   Overall Segment / System Ratings:       

 Determination of the overall system rating is based on the definitions below.  Note that an Unacceptable System Rating may be either based on an engineering determination that concluded that noted 
deficiencies would prevent the system from functioning as intended during the next flood event, or based on the sponsor's demonstrated lack of commitment or inability to correct serious deficiencies in a 
timely manner.   

           
 Acceptable System Minimally Acceptable System Unacceptable System 
 All items or components are rated as Acceptable.   One or more items are rated as Minimally Acceptable or one or more items are 

rated as Unacceptable and an engineering determination concludes that the 
Unacceptable items would not prevent the segment / system from performing 
as intended during the next flood event.   

One or more items are rated as Unacceptable and would prevent 
the segment / system from performing as intended, or a serious 
deficiency noted in past inspections (which had previously 
resulted in a minimally acceptable system rating) has not been 
corrected within the established timeframe, not to exceed two 
years.   

           
H.   Eligibility for PL84-99 Rehabilitation Assistance:      

 Inspected systems that are not operated and maintained by the Federal government may be Active in the Corps' Rehabilitation and Inspection Program (RIP) and eligible for rehabilitation assistance from 
the Corps as defined below: 

           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

The system is active in the RIP and eligible for       
PL84-99 rehabilitation assistance.   

The system is Active in the RIP during the time that it takes to make needed 
corrections.  Active systems are eligible for rehabilitation assistance.  
However, if the sponsor does not present USACE with proof that serious 
deficiencies (which had previously resulted in a minimally acceptable system 
rating) were corrected within the established timeframe, then the system will 
become Inactive in the RIP.   

The system is Inactive in the RIP, and the status will remain 
Inactive until the sponsor presents USACE with proof that all 
items rated Unacceptable have been corrected.  Inactive systems 
are ineligible for rehabilitation assistance.   
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I.   Reporting:        

 After the inspection, the Corps is responsible for assembling an inspection report (or a summary report if it was a Periodic Inspection) including the following information: 

 
  a.   All sections of the report template used during the inspection, including the cover and pre-inspection materials.  (Supplemental data collected, and any sections of the template that 

weren't used during the inspection do not need to be included with the report.) 

   b.   Photos of the general system condition and noted deficiencies.   

   c.   A plan view drawing of the system, with stationing, to reference locations of items rated less than acceptable.   

   d.   The relative importance of the identified maintenance issues should be specified in the transmittal letter.   

 
  e.   If the Overall System Rating is Minimally Acceptable, the report needs to establish a timeframe for correction of serious deficiencies noted (not to exceed two years) and indicate 

that if these items are not corrected within the required timeframe, the system will be rated as Unacceptable and made Inactive in the Rehabilitation Inspection Program.   

           
J.   Notification:        

 Reports are to be disseminated as follows within 30 days of the inspection date.   
           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

Reports need to be provided to the local sponsor and 
the county emergency management agency.   

Reports need to be provided to the local sponsor, state emergency management 
agency, county emergency management agency, and to the FEMA region.   

Reports need to be provided to the local sponsor, state 
emergency management agency, county emergency management 
agency, FEMA region, and to the Congressional delegation 
within 30 days of the inspection.   
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Operations and 
Maintenance 
Manuals 

A A Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are 
present. 

The Sponsor has a copy of the 1988 O&M manual for the 
project.  Pump station manuals are kept at the pump stations. 

M Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals 
prior to next scheduled inspection. 

U Sponsor has not obtained lost or missing manuals identified during previous inspection. 

2. Emergency 
Supplies and 
Equipment         
(A or M only) 

A A The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which 
will adequately supply all needs for the initial days of a flood fight.  Sponsor determines 
required quantity of supplies after consulting with inspector. 

The Sponsor maintains emergency supplies at the city 
maintenance facility. 

M The sponsor does not maintain an adequate supply of flood fighting materials as part of their 
preparedness activities. 

3. Flood 
Preparedness and 
Training             
(A or M only) 

A A Sponsor has a written system-specific flood response plan and a solid understanding of how to 
operate, maintain, and staff the FDR system during a flood.  Sponsor maintains a list of 
emergency contact information for appropriate personnel and other emergency response 
agencies. 

The Sponsor has a copy of the city emergency operations 
plan with additional information specific to flood events. 

M The sponsor maintains a good working knowledge of flood response activities, but 
documentation of system-specific emergency procedures and emergency contact personnel is 
insufficient or out of date. 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Unwanted 
Vegetation 
Growth1 

M A The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for 
vegetation that is properly contained and/or situated on overbuilt sections, such that the 
mandatory 3-foot root-free zone is preserved around the levee profile. The levee has been 
recently mowed. The vegetation-free zone extends 15 feet from both the landside and 
riverside toes of the levee to the centerline of the tree. If the levee access easement doesn't 
extend to the described limits, then the vegetation-free zone must be maintained to the 
easement limits. Reference EM 1110-2-301 or Corps policy for regional vegetation variance. 

WLNE_2015_a_0001: Station_1 161+00: Minor vegetation 
at riverside toe from Sta. 155+00 to 165+00. Some woody 
vegetation is starting to grow along levee toe.: Sponsor 
should sprays area to discourage woody growth. (M) 
WLNE_2015_a_0041: Station_1 276+00: Vegetation on 
embankment and in riprap slope.: Spray and remove 
vegetation. (A) 

M Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the levee. 

U Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above and must to be removed to reestablish or ascertain 
levee integrity.   

2. Sod Cover M A There is good coverage of sod over the levee. WLNE_2015_a_0010: Station_1 188+00: Poor sod cover 
just downstream of statue.  Rutting from mowing and 
turning.: Monitor and repair slope as necessary. (M) M Approximately 25% of the sod cover is missing or damaged over a significant portion or over 

significant portions of the levee embankment.  This may be the result of over-grazing or 
feeding on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning 
during inappropriate seasons. 

U Over 50% of the sod cover is missing or damaged over a significant portion or portions of the 
levee embankment.   

N/A Surface protection is provided by other means. 

3. Encroachments M A No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present within the easement area.  Encroachments have been previously reviewed by the 
Corps, and it was determined that they do not diminish proper functioning of the levee. 

WLNE_2015_a_0059: Station_1 56+00: Uncapped 6 inch 
schedule 40 pipe on levee landside toe.: Sponsor to fill pipe 
with grout and cut to ground surface. (M) 
WLNE_2015_a_0065: Station_1 66+00: 4 inch Schedule 40 
plastic pipe next to relief well #92.: Sponsor to fill pipe with 
grout and cut to ground surface. (M) 

M Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present, or inappropriate activities noted that should be corrected but will not inhibit 
operations and maintenance or emergency operations.  Encroachments have not been 
reviewed by the Corps. 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the levee. 

4. Closure Structures 
(Stop Log, 
Earthen Closures, 
Gates, or Sandbag 

A A Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

WLNE_2015_a_0039: Station_1 271+00: Cracking on 
downstream wall of Reading RR closure.: Monitor and seal. 
(A) 
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Closures)           
(A or U only) 

U Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

N/A There are no closure structures along this component of the FDR segment / system. 

5. Slope Stability A A No slides, sloughs, tension cracking, slope depressions, or bulges are present. No deficiencies were observed during the inspection. 

M Minor slope stability problems that do not pose an immediate threat to the levee embankment.
U Major slope stability problems (ex.  deep seated sliding) identified that must be repaired to 

reestablish the integrity of the levee embankment. 

6. Erosion/ Bank 
Caving 

M A No erosion or bank caving is observed on the landward or riverward sides of the levee that 
might endanger its stability. 

WLNE_2015_a_0042: Station_1 284+00: Scalping at top of 
riprap downstream of Washington Boulevard closure.: 
Repair embankment and monitor. Recommend modifying 
vegetation management practices to avoid issue in future. 
(M) 
WLNE_2015_a_0056: Station_1 47+00: Possible erosion at 
the levee toe.: Given the past problems in this location, 
immediate investigation by the Sponsor should be 
accomplished to determine if the riverside slope protection 
has been compromised or if sediment has covered the riprap 
and it is still intact. (M) 

M There are areas where minor erosion is occurring or has occurred on or near the levee 
embankment, but levee integrity is not threatened. 

U Erosion or caving is occurring or has occurred that threatens the stability and integrity of the 
levee.  The erosion or caving has progressed into the levee section or into the extended 
footprint of the levee foundation and has compromised the levee foundation stability. 

7. Settlement2 A A No observed depressions in crown.  Records exist and indicate no unexplained historical 
changes. 

No deficiencies were observed during the inspection. 

M Minor irregularities that do not threaten integrity of levee.  Records are incomplete or 
inclusive. 

U Obvious variations in elevation over significant reaches.  No records exist or records indicate 
that design elevation is compromised. 

8. Depressions/ 
Rutting 

M A There are scattered, shallow ruts, pot holes, or other depressions on the levee that are 
unrelated to levee settlement.  The levee crown, embankments, and access road crowns are 
well established and drain properly without any ponded water. 

WLNE_2015_a_0002: Station_1 164+00: Depression on 
river side embankment approximately 6 ft by 10 ft.: Fill and 
reseed. Adjust mowing operations to prevent rutting. (M) 
WLNE_2015_a_0009: Station_1 178+00: Rutting from 
mowing noted near bike path bump-outs. Typical condition 
along project.: Sponsor is investigating other means of 
maintaining cover in these areas. (M) 
WLNE_2015_a_0016: Station_1 205+00: Rutting on 
riverside of levee.: Fill and seed rutting.  Monitor and adjust 
mowing operations as necessary.   (A) 

M There are some infrequent minor depressions less than 6 inches deep in the levee crown, 
embankment, or access roads that will pond water. 

U There are depressions greater than 6 inches deep that will pond water. 
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WLNE_2015_a_0062: Station_1 57+00: Rut at levee tie-in 
to wall.  From top of wall, halfway down slope. Appoximate 
size 30 ft by 3 ft.: Fill rut and seed. Adjust mowing practices 
to prevent rutting from mowing equipment. (A) 

9. Cracking A A Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the 
crack.  No cracks extend continuously through the levee crest. 

No deficiencies were observed during the inspection. 

M Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along 
the crack.  No cracks extend continuously through the levee crest.  Longitudinal cracks are no 
longer than the height of the levee. 

U Cracks exceed 6 inches in depth.  Longitudinal cracks are longer than the height of the levee 
and/or exhibit vertical movement along the crack.  Transverse cracks extend through the entire 
levee width. 

10. Animal Control A A Continuous animal burrow control program in place that includes the elimination of active 
burrowing and the filling in of existing burrows.   

WLNE_2015_a_0054: Station_1 40+00: Animal burrow 
next to relief well 64.: Sponsor should continue trapping 
program and fill burrows with approved fill. (A) 
WLNE_2015_a_0058: Station_1 55+00: Groundhog holes 
(2) at levee landside toe.: Sponsor should continue trapping 
program and fill burrows with approved fill. (A) 
WLNE_2015_a_0061: Station_1 57+00: 3 burrows noted at 
wall tie-in.: Sponsor should continue trapping program and 
fill burrows with approved fill. (A) 
WLNE_2015_a_0064: Station_1 63+00: Burrows noted on 
riverside slope of levee.: Sponsor should continue trapping 
program and fill burrows with approved fill. (A) 

M The existing animal burrow control program needs to be improved.  Several burrows are 
present which may lead to seepage or slope stability problems, and they require immediate 
attention.   

U Animal burrow control program is not effective or is nonexistent.  Significant maintenance is 
required to fill existing burrows, and the levee will not provide reliable flood protection until 
this maintenance is complete.   

11. Culverts/ 
Discharge Pipes3    
(This item 
includes both 
concrete and 
corrugated metal 
pipes.) 

U A There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

The Sponsor submitted conduit inspections in September 
2015. USACE review has found that somre of the conduits 
are in "Unacceptable" condition, Pipes with noted 
deficiencies should be remediated. Additionally, some pipes 
have not been fully inspected or the invert was obscured due 
to water or sediment and should be reinspected immediately. 
See the attached table for specific culverts requiring 
reinspection. USACE requires all of the pipes to be 
inspected again by 2020. M There are a small number of corrosion pinholes or cracks that could leak water and need to be 

repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 
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U Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

N/A There are no discharge pipes/ culverts. 

12. Riprap 
Revetments & 
Bank Protection 

M A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

WLNE_2015_a_0007: Station_1 172+00: Misplaced riprap 
downstream of headwall on riverside.: Sponsor to replace 
riprap along bank. (M) 
WLNE_2015_a_0013: Station_1 200+00: Several small 
areas of riprap in the vicinity of Sta. 200+00 are 
deteriorating.: Monitor and replace as necessary. (A) 
WLNE_2015_a_0048: Station_1 21+00: Unwanted plant 
growth in riprap: Sponsor to continue spraying operations to 
preventh woody vegetation. (A) 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide. 

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses. 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

13. Revetments other 
than Riprap 

NA A Existing revetment protection is properly maintained, undamaged, and clearly visible.   

M Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.   

U Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees. 

N/A There are no such revetments protecting this feature of the segment / system. 

14. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

U A Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

WLNE_2015_a_0040: Station_1 269+00: Relief well 121 
has loose collar at stove pipe.: Tighten and repair. (A) 
WLNE_2015_a_0053: Station_1 38+00: Relief well 63 cap 
is loose.: Reconnect collar. (A); Pump tests have been 
completed by the Sponsor, and the results were forwarded to 
USACE in August 2015. Upon receipt, USACE reviewed 
the pump test records and has determined that there are 14 
relief wells that need to be replaced (RW-72, RW-74, RW-
77, RW-100, RW-115, RW-116, RW-117, RW-118, RW-

M Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   
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U Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

119, RW-120, RW-121, RW-122, RW-123, and RW-133). 
Nine relief wells need to be rehabilitated (RW-62, RW-69, 
RW-75, RW-76, RW-79, RW-95, RW-136, RW-137, and 
RW-138). Relief wells are imperative to assure aedequate 
relief of underseepage pressures during a flood. For this 
reason, the Sponsor is urged to address these deficiencies as 
soon as possible. To aid in the remediation of the wells, 
USACE has provided a draft SOW. Due to the impact that 
the relief wells have on the performance of the levee during 
a flood, and the condition of the wells highlighted above, 
this item is considered to be "Unacceptable", 

N/A 

There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

15. Seepage A A No evidence or history of unrepaired seepage, saturated areas, or boils. No deficiencies were observed during the inspection. 

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 
1 If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected. 
2 Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements. 
3 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared. 
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Inspect ID: WLNE_2015_a_0001   Title: 
USACE_CENAB_WLNE_2015_a_0001_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Minor vegetation at riverside 
toe from Sta. 155+00 to 165+00. Some woody vegetation is starting to grow along levee 
toe.; Action: Sponsor should sprays area to discourage woody growth.; Station_1: 161+00 

  

 

Inspect ID: WLNE_2015_a_0041   Title: 
USACE_CENAB_WLNE_2015_a_0041_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Acceptable; Remarks: Vegetation on embankment and in 
riprap slope.; Action: Spray and remove vegetation.; Station_1: 276+00 
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Inspect ID: WLNE_2015_a_0059   Title: 
USACE_CENAB_WLNE_2015_a_0059_1.jpg   Rated Item: 3. Encroachments  
Caption: Rating: Minimally Acceptable; Remarks: Uncapped 6 inch schedule 40 pipe on 
levee landside toe.; Action: Sponsor to fill pipe with grout and cut to ground surface.; 
Station_1: 56+00 

  

 

Inspect ID: WLNE_2015_a_0042   Title: 
USACE_CENAB_WLNE_2015_a_0042_1.jpg   Rated Item: 6. Erosion/ Bank Caving  
Caption: Rating: Minimally Acceptable; Remarks: Scalping at top of riprap downstream 
of Washington Boulevard closure.; Action: Repair embankment and monitor. 
Recommend modifying vegetation management practices to avoid issue in future.; 
Station_1: 284+00 
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Inspect ID: WLNE_2015_a_0056   Title: 
USACE_CENAB_WLNE_2015_a_0056_2.jpg   Rated Item: 6. Erosion/ Bank Caving  
Caption: Rating: Minimally Acceptable; Remarks: Possible erosion at the levee toe.; 
Action: Given the past problems in this location, immediate investigation by the Sponsor 
should be accomplished to determine if the riverside slope protection has been 
compromised or if sediment has covered the riprap and it is still intact.; Station_1: 47+00 

  

 

Inspect ID: WLNE_2015_a_0002   Title: 
USACE_CENAB_WLNE_2015_a_0002_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Depression on river side embankment 
approximately 6 ft by 10 ft.; Action: Fill and reseed. Adjust mowing operations to prevent 
rutting.; Station_1: 164+00 
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Inspect ID: WLNE_2015_a_0016   Title: 
USACE_CENAB_WLNE_2015_a_0016_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Acceptable; Remarks: Rutting on riverside of levee.; Action: Fill and 
seed rutting.  Monitor and adjust mowing operations as necessary.  ; Station_1: 205+00;   
; ;   ; ;   ; ;   ;  

  

 

Inspect ID: WLNE_2015_a_0062   Title: 
USACE_CENAB_WLNE_2015_a_0062_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Acceptable; Remarks: Rut at levee tie-in to wall.  From top of wall, 
halfway down slope. Appoximate size 30 ft by 3 ft.; Action: Fill rut and seed. Adjust 
mowing practices to prevent rutting from mowing equipment.; Station_1: 57+00 
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Inspect ID: WLNE_2015_a_0058   Title: 
USACE_CENAB_WLNE_2015_a_0058_4.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Acceptable; Remarks: Groundhog holes (2) at levee landside toe.; 
Action: Sponsor should continue trapping program and fill burrows with approved fill.; 
Station_1: 55+00 

  

 

Inspect ID: WLNE_2015_a_0061   Title: 
USACE_CENAB_WLNE_2015_a_0061_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Acceptable; Remarks: 3 burrows noted at wall tie-in.; Action: Sponsor 
should continue trapping program and fill burrows with approved fill.; Station_1: 57+00 
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Inspect ID: WLNE_2015_a_0007   Title: 
USACE_CENAB_WLNE_2015_a_0007_1.jpg   Rated Item: 12. Riprap Revetments & 
Bank Protection  Caption: Rating: Minimally Acceptable; Remarks: Misplaced riprap 
downstream of headwall on riverside.; Action: Sponsor to replace riprap along bank.; 
Station_1: 172+00 

  

 

Inspect ID: WLNE_2015_a_0048   Title: 
USACE_CENAB_WLNE_2015_a_0048_1.jpg   Rated Item: 12. Riprap Revetments & 
Bank Protection  Caption: Rating: Acceptable; Remarks: Unwanted plant growth in 
riprap; Action: Sponsor to continue spraying operations to preventh woody vegetation.; 
Station_1: 21+00 
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1. Unwanted 
Vegetation 
Growth1 

M A A grass-only or paved zone is maintained on both sides of the floodwall, free of all trees, 
brush, and undesirable weeds. The vegetation-free zone extends 15 feet from both the land 
and riverside of the floodwall, at ground-level, to the centerline of the tree. Additionally, an 8-
foot root-free zone is maintained around the entire structure, including the floodwall toe, heel, 
and any toe-drains. If the floodwall access easement doesn't extend to the described limits, 
then the vegetation-free zone must be maintained to the easement limits.  Reference EM 1110-
2-301 and/or Corps policy for regional vegetation variance. 

WLNE_2015_a_0033: Station_1 261+00: Trees on landside 
of wall appear outside of vegetation-free zone. Roots do 
extend closer to wall. Trees on landside face within 9 ft of 
flood wall.: Sponsor should delineate the easement and 
remove trees within 15' of the face of the wall or to the 
extent that the easement allows (the lesser of the two). (M) 

M Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the floodwall. 

U Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above.  This vegetation threatens the operation or integrity 
of the floodwall and must be removed. 

2. Encroachments A A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the floodwall. 

No deficiencies were observed during the inspection. 

M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.   

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the floodwall.   

3. Closure Structures 
(Stop Log 
Closures and 
Gates)                 
(A or U only) 

NA A Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

  

U Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

N/A There are no closure structures along this component of the FDR segment / system. 

4. Concrete Surfaces M A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

WLNE_2015_a_0046: Station_1 6+00: Station_2 13+00: 
Spalling and cracking was noted along the length of this 
floodwall section, primarily adjacent to joints.  Cracking was 
noted to have occurred midpanel.: Sponsor should continue 
to monitor for additional deterioration of the wall and make 
repairs as necessary. (M) 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   
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U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

WLNE_2015_a_0047: Station_1 9+00: Map cracking and 
previously repaired spalls noted on landside of floodwall.: 
Sponsor needs to assess and ensure that appropriate repairs 
are made as deficiencies worsen. (M) 
WLNE_2015_a_0060: Station_1 58+00: Crack with 
efflorescence noted at upstream end of floodwall.  Crack 
extends through wall.: Sponsor should seal and monitor for 
continued deterioration of crack. (M) 
WLNE_2015_a_0063: Station_1 62+00: Spalling noted at 
base of floodwall on riverside, downstream of the railroad 
closure structure.: Monitor for future signs of deterioration 
and repair if needed. (A) 

5. Tilting, Sliding or 
Settlement of 
Concrete 
Structures2 

A A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

WLNE_2015_a_0034: Station_1 265+00: Second to last 
wall section appears to have moved. No significant tilting or 
rotation noted.: Sponsor should monitor for additional 
movement. (A) 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

6. Foundation of 
Concrete 
Structures1 

A A No active erosion, scouring, or bank caving that might endanger the structure's stability.   No deficiencies were observed during the inspection. 

M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
For the purposes of inspection, the erosion or scour is not closer to the riverside face of the 
wall than twice the floodwall's underground base width if the wall is of L-wall or T-wall 
construction; or if the wall is of sheetpile or I-wall construction, the erosion is not closer than 
twice the wall's visible height.  Additionally, rate of erosion is such that the wall is expected to 
remain stabile until the next inspection.   

U Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is 
unacceptable if any turf, soil or pavement material got washed away from the landside of the 
I-wall as the result of a previous overtopping event.   
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7. Monolith Joints M A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   
  

WLNE_2015_a_0028: Station_1 255+00: Material is 
missing in portion of joint (approx. Sta. 254+75).: Remove 
deteriorated material and replace. (M) 
WLNE_2015_a_0030: Station_1 256+00: Joint in floodwall 
is missing material on riverside (approx. Sta. 256+50): 
Replace joint material to ensure watertightness. (M) 
WLNE_2015_a_0031: Station_1 258+00: Deterioration of 
joint material noted at approximately Sta. 257+60.: Remove 
deteriorated material and replace. (M) 
WLNE_2015_a_0032: Station_1 261+00: Sealant in 
monolith joint in floodwall at approx. Sta. 261+00 has 
deteriorated.: Sponsor should reseal joint to prevent further 
deterioration. (M) 

M The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the floodwall.   

8. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

NA A Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

  

M Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

9. Seepage A A No evidence or history of unrepaired seepage, saturated areas, or boils. 
 

No deficiencies were observed during the inspection. 

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 
 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 

 

1 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.  
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Inspect ID: WLNE_2015_a_0060   Title: 
USACE_CENAB_WLNE_2015_a_0060_1.jpg   Rated Item: 4. Concrete Surfaces  
Caption: Rating: Minimally Acceptable; Remarks: Crack with efflorescence noted at 
upstream end of floodwall.  Crack extends through wall.; Action: Sponsor should seal and 
monitor for continued deterioration of crack.; Station_1: 58+00 

  

 

Inspect ID: WLNE_2015_a_0063   Title: 
USACE_CENAB_WLNE_2015_a_0063_1.jpg   Rated Item: 4. Concrete Surfaces  
Caption: Rating: Acceptable; Remarks: Spalling noted at base of floodwall on riverside, 
downstream of the railroad closure structure.; Action: Monitor for future signs of 
deterioration and repair if needed.; Station_1: 62+00 
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1. Vegetation and 
Obstructions 

A A No obstructions, vegetation, debris, or sediment accumulation noted within interior drainage 
channels or blocking the culverts, inlets, or discharge areas.  Concrete joints and weep holes 
are free of grass and weeds.   

No deficiencies were observed during the inspection. 

M Obstructions, vegetation, debris, or sediment are minor and have not impaired channel flow 
capacity or blocked more than 10% of any culvert openings, but should be removed.  A 
limited volume of grass and weeds may be present in concrete channel joints and weep holes.  

U Obstructions, vegetation, debris, or sediment have impaired the channel flow capacity or 
blocked more than 10% of a culvert opening.  Sediment and debris removal required to re-
establish flow capacity.   

2. Encroachments A A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the interior drainage system. 

No deficiencies were observed during the inspection. 

M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.  

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of this component 
of the interior drainage system.   

3. Ponding Areas A A No trash, debris, structures, or other obstructions present within the ponding areas.  Sediment 
deposits do not exceed 10% of capacity.   

No deficiencies were observed during the inspection. 

M Trash, debris, excavations, structures, or other obstructions present, or inappropriate activities 
that will not inhibit operations and maintenance.  Sediment deposits do not exceed 30% of 
capacity. 

U Trash, debris, excavations, structures, or other obstructions, or other encroachments or 
activities noted that will inhibit operations, maintenance, or emergency work.  Sediment 
deposits exceeds 30% of capacity.   

N/A There are no ponding areas associated with the interior drainage system. 

4. Fencing and 
Gates1 

NA A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

  

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   

N/A There are no features noted that require safety fencing. 

5. Concrete Surfaces 
(Such as gate 

M A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

WLNE_2015_a_0005: Station_1 172+00: Cracking at 
endwall outlet of Hepburn Street pump station. Structural 
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wells, outfalls, 
intakes, or 
culverts) 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

crack at downstream end; moisture evident.: Endwall needs 
to be repaired; priority is structural crack. (M) 
WLNE_2015_a_0025: Station_1 228+00: Spalling on the 
riverside of drainage structure, rebar is exposed.: Monitor. 
Sponsor should consider repairs. (A) 
WLNE_2015_a_0037: Station_1 266+00: Spalling observed 
at endwall of drainage structure 55 during 2010 inspection. 
Portion of endwall submerged during 2012 inspection.: 
Inspect when water recedes and repair if necessary. (M) 
WLNE_2015_a_0044: Station_1 3+00: Headwall at inlet of 
drainage pipe is spalling.  Sponsor has also grouted invert of 
pipe for a few feet at the inlet side.: Repair headwall and 
inspect for pipe deterioration. (M) 

U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

N/A There are no concrete items in the interior drainage system.   

6. Tilting, Sliding or 
Settlement of 
Concrete and 
Sheet Pile 
Structures2       

(Such as gate 
wells, outfalls, 
intakes, or 
culverts) 

A A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

No deficiencies were observed during the inspection. 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

N/A There are no concrete items in the interior drainage system.   

7. Foundation of 
Concrete 
Structures3     
(Such as culverts, 
inlet and 
discharge 
structures, or 
gatewells.) 

M A No active erosion, scouring, or bank caving that might endanger the structure's stability.   WLNE_2015_a_0024: Station_1 229+00: Outfall for 
drainage Structure # 46 has eroded away behind  headwall. 
Condition has existed for some time and performance has 
not been affected.: Provide cover for pipe and armor around 
endwall. (M) 

M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
The rate of erosion is such that the structure is expected to remain stabile until the next 
inspection.   

U Erosion or bank caving observed that may lead to structural instabilities before the next 
inspection. 

N/A There are no concrete items in the interior drainage system.   

8. Monolith Joints A A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   

No deficiencies were observed during the inspection. 
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M The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the interior drainage system.   

9. Culverts/ 
Discharge Pipes4 

U A There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

The Sponsor submitted conduit inspections in September 
2015. USACE review has found that somre of the conduits 
are in "Unacceptable" condition, Pipes with noted 
deficiencies should be remediated. Additionally, some pipes 
have not been fully inspected or the invert was obscured due 
to water or sediment and should be reinspected immediately. 
See the attached table for specific culverts requiring 
reinspection. USACE requires all of the pipes to be 
inspected again by 2020. 

M There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

U Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

N/A There are no discharge pipes/ culverts.   

10. Sluice / Slide 
Gates5 

A A Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

WLNE_2015_a_0003: Station_1 166+00: Sluice gate and 
control manhole have been abandoned m place.: Sponsor to 
ensue drainage pipe has been grouted and sealed. (A) 
WLNE_2015_a_0069: Station_1 170+00: Existing sluice 
gate has been abandoned in place.  Abandoned due to new 
highway construction.: Sponsor to ensure drainage pipe has 
been grouted and sealed. (A) 

M Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   
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U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

N/A There are no sluice/ slide gates.   

11. Flap Gates/      
Flap Valves/ 
Pinch Valves1 

M A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

WLNE_2015_a_0036: Station_1 266+00: Flap gate for 
drainage structure 55 does not fully close.  Branches visible 
in outlet.: Perform maintenance and ensure seal can be 
achieved. Remove debris as needed. (M) M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 

or have minor corrosion damage that requires maintenance. 

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

N/A There are no flap gates.   

12. Trash Racks  
(non-mechanical) 

NA A Trash racks are fastened in place and properly maintained.   N/A 

M Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

13. Other Metallic 
Items 

A A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

Appurtenant parts for operators should be inspected prior to 
operation of gates to prevent damage to structure. No 
deficiencies were observed during this inspection. M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

N/A There are no other significant metallic items.   

14. Riprap 
Revetments of 
Inlet/ Discharge 
Areas 

A A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

No deficiencies were observed during the inspection. 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   
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N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

15. Revetments other 
than Riprap 

NA A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

  

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There are no such revetments protecting this feature of the segment / system. 
 

1 Proper operation of this item must be demonstrated during the inspection.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
3 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
4 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared.   
5 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators.  
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Inspect ID: WLNE_2015_a_0005   Title: 
USACE_CENAB_WLNE_2015_a_0005_1.jpg   Rated Item: 5. Concrete Surfaces (Such 
as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally Acceptable; 
Remarks: Cracking at endwall outlet of Hepburn Street pump station. Structural crack at 
downstream end; moisture evident.; Action: Endwall needs to be repaired; priority is 
structural crack.; Station_1: 172+00 

  

Inspect ID: WLNE_2015_a_0025   Title: 
USACE_CENAB_WLNE_2015_a_0025_1.jpg   Rated Item: 5. Concrete Surfaces (Such 
as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Acceptable; Remarks: 
Spalling on the riverside of drainage structure, rebar is exposed.; Action: Monitor. 
Sponsor should consider repairs.; Station_1: 228+00 
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Inspect ID: WLNE_2015_a_0025   Title: 
USACE_CENAB_WLNE_2015_a_0025_2.jpg   Rated Item: 5. Concrete Surfaces (Such 
as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Acceptable; Remarks: 
Spalling on the riverside of drainage structure, rebar is exposed.; Action: Monitor. 
Sponsor should consider repairs.; Station_1: 228+00 

  

Inspect ID: WLNE_2015_a_0037   Title: 
USACE_CENAB_WLNE_2015_a_0037_1.jpg   Rated Item: 5. Concrete Surfaces (Such 
as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally Acceptable; 
Remarks: Spalling observed at endwall of drainage structure 55 during 2010 inspection. 
Portion of endwall submerged during 2012 inspection.; Action: Inspect when water 
recedes and repair if necessary.; Station_1: 266+00 
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Inspect ID: WLNE_2015_a_0044   Title: 
USACE_CENAB_WLNE_2015_a_0044_1.jpg   Rated Item: 5. Concrete Surfaces (Such 
as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally Acceptable; 
Remarks: Headwall at inlet of drainage pipe is spalling.  Sponsor has also grouted invert 
of pipe for a few feet at the inlet side.; Action: Repair headwall and inspect for pipe 
deterioration.; Station_1: 3+00 

  

Inspect ID: WLNE_2015_a_0024   Title: 
USACE_CENAB_WLNE_2015_a_0024_1.jpg   Rated Item: 7. Foundation of Concrete 
Structures (Such as culverts, inlet and discharge structures, or gatewells.)  Caption: 
Rating: Minimally Acceptable; Remarks: Outfall for drainage Structure # 46 has eroded 
away behind  headwall. Condition has existed for some time and performance has not 
been affected.; Action: Provide cover for pipe and armor around endwall.; Station_1: 
229+00 
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Inspect ID: WLNE_2015_a_0003   Title: 
USACE_CENAB_WLNE_2015_a_0003_1.jpg   Rated Item: 10. Sluice/ Slide Gates  
Caption: Rating: Acceptable; Remarks: Sluice gate and control manhole have been 
abandoned m place.; Action: Sponsor to ensue drainage pipe has been grouted and 
sealed.; Station_1: 166+00 
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1. Pump Stations 
Operating, 
Maintenance, 
Training, & 
Inspection 
Records 

A A Operation, maintenance and inspection records are present at the pump station and are being 
used and updated, and personnel have been trained in pump station operations.  Names and last 
training date shown in the record book.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M Operation, maintenance and inspection records are present but not adequately used and 
updated. 

U No operation, maintenance and inspection records are present, or refresher training for 
personnel has not been conducted.   

2. Pump Station 
Operations and 
Maintenance 
Equipment 
Manuals 

A A Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and updated as required, and adequately cover all pertinent pump station features.  
O&M manuals include points of contact for manufacturers and suppliers of major equipment 
used in the facility. 

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and adequately cover all pertinent pump station features.  However, they are 
incomplete and the necessary updates have not been made.   

U Operation and Maintenance Equipment Manuals are not available.   

3. Safety 
Compliance 

A A Safety compliance inspection reports by applicable local, state, or federal agencies available 
for review.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run M No safety compliance inspection reports are available for review.   

4. Communications 
(A or M only) 

A A A telephone, cellular phone, two-way radio, or similar device is available to pump station 
operator and maintenance personnel.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M A telephone, cellular phone, two-way radio, or similar device is not available to pump station 
operator and maintenance personnel.   

5. Plant Building A A The building is in good structural condition with no major foundation settlement problems.  
The roof is not leaking, intake & exhaust louvers are clear of debris, fans are operational, etc.   

No deficiencies were observed during the inspection. 

M There are minor structural defects, minimal foundation settlement, leaks, or other conditions 
noted that need repair.  Defects do not threaten the structural integrity or stability of the 
building, and will not impact pumping operations.   

U The structural integrity or stability of the building is threatened, or there is damage to the 
building that threatens safety of the operator or impacts pumping operations. 

6. Fencing and 
Gates1 

A A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

Non-Applicable at Penn Street Pump Station.; No 
deficiencies were observed during the inspection at all other 
pump stations.; All pump Stations: SpringRun, Cemetery 
Run, Hepburn Street, Basin Street, McClures Run 

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   
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N/A There are no features noted that require safety fencing.   

7. Pumps1 A A All pumps are properly maintained and lubricated.  Systems are periodically tested and 
documented for review.  No vibration, cavitation noises or unusual sounds are noted when the 
pump is operated.  Bearing temperature sensor records don't indicate any problems.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M Minor deficiencies noted that need to be closely monitored or repaired, such as the presence of 
slight vibrations, leakage of packing gland, bearing temperature sensors are inoperable or no 
record is present.  However, the pumps are operational and are expected to perform through 
the next period of usage.   

U Major deficiencies identified that may significantly reduce pumping operations.  For example, 
bearing sensor records indicate problems, excessive vibration noted, impellers are badly 
corroded, or there are eroded or missing blades.   

8. Motors, Engines, 
Fans, Gear 
Reducers, Back 
Stop Devices, etc. 

A A All items are operational.  Preventative maintenance and lubrication is being performed and 
the system is periodically subjected to performance testing.  Instrumentation, alarms, bearing 
sensors and auto shutdowns are operational.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M Systems have minor deficiencies, but are operational and will function adequately through the 
next flood.  Bearing sensors are not operational.   

U One or more of the primary motors or systems is not operational, or noted deficiencies have 
not been corrected.   

9. Sumps / Wet well A A Clear of debris, sediment, or other obstructions.  Procedures are in place to remove debris 
accumulation during operation.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run M Debris, sediment, or other obstructions may be present and must be removed, but the sump/ 

wet well will function as intended during the next flood.  Procedures are in place to remove 
debris accumulation during operation.   

U Large debris or excessive silt present which will hinder or damage pumps during operation, or 
no procedures established to remove debris accumulation during operation.   

10. Mechanical 
Operating Trash 
Rakes1 

NA A Drive chain, bearing, gear reducers, and other components are in good operating condition and 
are being properly maintained. 

  

M The trash rake is in need of maintenance, but is still operational.   

U Trash rake not operational or deficiencies will inhibit operations during the next flood event. 

N/A There are no mechanical trash rakes.   

11. Non-Mechanical 
Trash Racks 

A A Trash racks are fastened in place and properly maintained.   No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run M Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 

pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   
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U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

12. Fuel System for 
Pump Engines 

NA A Fuel system is operational, day tank present and operational, fuel fresh and rotated regularly.   

M Fuel system is operational and of adequate capacity, but day tank is missing or fuel is not fresh 
and rotated regularly.   

U Fuel system not functional. 
N/A No fuel system.   

13. Power Source A A The normal power source and backup generators, if installed, are operational, properly 
exercised and well maintained.  Surge protection, grounding, lightning protection, 
transformers, and automatic/manual transfer of main power to backup system is working.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M Normal power source and backup units, if applicable, are operational with minor discrepancies 
or maintenance, inspection and exercising record is present but not up to date.  Preventative 
maintenance or repairs are required.   

U Normal power source or generators are not operational and must be repaired; or generator, if 
required, is not on site.   

14. Electrical 
Systems2 

A A Operational and maintained free of damage, corrosion, and debris.  Preventative maintenance 
and system testing is being performed periodically. 

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run M Operational with minor discrepancies.  Preventative maintenance or repairs are required, but 

the components are expected to function adequately during the next flood event.   

U Components of the electrical system will not function adequately during the next flood event 
and must be replaced.   

15. Megger Testing 
on Pump Motors 
and Critical Power 
Cables 

A A Results of megger tests on pump motors or critical power cables show that the insulation 
meets manufacturer's or industry standards.  Tested within the last year.   

The annual megger tests were performed on 7-3-2014 by 
Leece Electric Inc. All field testing indicated motors and 
cables were in complaince with applicable 
standards/requirements. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M Megger testing not conducted within the past year.  If megger tests on pump motors indicate 
that insulation resistance is below the manufacturer's or industry standard, but the resistance 
can be corrected with proper application of heat, this is minimally acceptable.  (The 
application of heat does not relate to critical power cables.) 

U Megger tests not conducted within past two years, or tests indicate that insulation resistance is 
low enough that the equipment will not be able to meet design standards of operation; or 
evidence of arcing or shorting is detected visually.   
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16. Enclosures, 
Panels, Conduit 
and Ducts 

A 

A All enclosures, panels, conduits, and ducts are protected from corrosion damage and show no 
rust, damage, or deterioration that would cause a safety concern.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M Minor surface corrosion which appears to be maintainable.  Cleaning and painting required.   

U Severely corroded and must be replaced to prevent failure, equipment damage, or safety 
issues. 

17. Intake and 
Discharge 
Pipelines 

A 

A Intake and discharge pipelines have no corrosion and paint is intact, except for minor touch up 
required.  Pipe couplings and anchors have no leakage or corrosion. 

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M Intake and discharge pipelines have minor corrosion and repair and painting is required.  Pipe 
coupling with anchors have minor leakage, corrosion and require bolts to be tightened. 

U Intake and discharge pipelines have major corrosion and replacement is required.  Pipe 
coupling with anchors have major leakage and is heavily corroded and requires replacement. 

18. Sluice/ Slide 
Gates3 

A 

A Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

M Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

N/A There are no sluice/ slide gates.   

19. Flap Gates/     
Flap Valves/ 
Pinch Valves1 

NA 

A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

  

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance.   

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

N/A There are no gates on discharge lines from pump station.   

20. Cranes1 
A 

A Cranes operational and have been inspected and load tested in accordance with applicable 
standards within the last year.  Documentation is on hand.   

Crane is operational with no visble signs of corrosion, oil 
leakage, etc. However, it has not been load tested within the 
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M Cranes have not been inspected or operationally tested within the past year, or there are visible 
signs of corrosion, oil leakage, etc, requiring maintenance.   

past year. 
No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run 

U Cranes are not operational, and this may prevent the pump station from functioning as 
required.  No documentation available on cranes.   

N/A There are no cranes.   

21. Other Metallic 
Items  
(Equipment, 
Ladders, Platform 
Anchors, etc) A 

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

No deficiencies were observed during the inspection. 
All pump Stations: SpringRun, Cemetery Run, Hepburn 
Street, Basin Street, Penn Street, McClures Run M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

N/A There are no other significant metallic items.   
 

1 Proper operation of this item must be demonstrated during the inspection.   
2 Check motor control center, circuit breakers, pilot lights, volt meters, ammeters, sump level indicator, gate position indicators, remote operating systems, including SCADA and 
telemetry systems.  Also, check interior and exterior lighting; especially lighting near trash rack screens, ladders, walkways, etc.   
3 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators. 



SPS Section No. System  As‐built ID Station No. Sponsor USACE Defeciency Highlights Action

9 WLNE 29 44+90 M U
42" CMP, loss of  coating, silt and water prevented full 

inspection of the invert, video jumps from 61.9' to 113.8'
Provide inspection footage for missing reach of 

pipe.

10 WLNE 28 34+59 A M 15" RCP, joint separations and offsets
Re‐inspect make sure to stop at each joint and 

pan the camera around the pipe's 
circumference.

11 WLNE 27 13+63 M M
15" VCP/CIP, circumferential cracking in VCP, offset joint and 

cracking near flapgate
Repair (Slipline, CIP spot repair, etc.)

12 WLNE 26 11+77 M A 12" CIP, no observed deficiencies  No action
13 WLNE 25 10+26 M A 8" CIP,  no observed deficiencies  No action

14 WLNE 24 6+07 M U
8" CIP, large joint openings with exposed soil (ex. near 42.7' 

from start).
Repair (Slipline, CIP spot repair, etc.)

15 WLNE 23 2+60 M U 24" CMP, loss of  coating, holes in pipe at upstream invert Repair (Slipline, CIP spot repair, etc.)

18 WLNE 22A M M 18" VCP, video 18 is mislabed as 19_MH, standing water  De‐water and provide re‐inspection.

20 WLNE 22B M M 10" ACP,  water preventing inspection of invert De‐water and provide re‐inspection.
21 WLNE 22C M M 48" RCP, intruding sealant at joints Monitor joints.

23 WLNE 1A M M
15" CIP, video only shows 10 feet of pipe and pipe is 50% full 

of water.
De‐water and provide re‐inspection.

24 WLNE 1A M M
15" CIP, water from cleaning prevented inspection of all of the 

invert
De‐water and provide re‐inspection.

25 WLNE 17B M M 42" RCP, minor cracking Monitor.

35 WLNE 59 290+48 M M
15" CMP, loss of  coating, some rust, standing water 
prevented inspection of invert. (15% of cross section)

De‐water and provide re‐inspection.

36 WLNE 58 280+33 M U
15" VCP, joint separations and offsets, cracking, multiple 

circumferntial cracks splitting section of pipe, standing water 
near flapgate prevented inspection of large section of invert

De‐water and provide re‐inspection, also repair 
(Slipline, CIP spot repair, etc.)

37 WLNE 49 246+82 A A 84" RCP, no observed deficiencies No action
38 WLNE 49 246+92 A A 84" RCP, no observed deficiencies No action
39 WLNE 55 266+07 M M 48" CMP with concrete invert, loss of  coating,  Monitor for addition coating loss.
40 WLNE 56 A A 18" CIP Liner, no observed deficiencies No action

41 WLNE 57 M M
48" CMP (listed in report, but video appears to be RCP) with 

minor cracking
Monitor cracking.

42 WLNE 47 241+90 U U
18" CMP, loss of  coating, multiple holes with soil showing 

near invert at upstream manhole
Repair (Slipline, CIP spot repair, etc.)

43 WLNE 44 210+23 M M 78" CMP/RCP/brick , loss of  coating, sedimentation
Monitor for addition coating loss and loss of 

mortar in brick invert.

44 WLNE 36 178+89 U U
16" CMP, loss of  coating, corrosion, water prevented 

inspection of large portion of the pipe because the rover 
became submerged

De‐water and provide re‐inspection, also repair 
(Slipline, CIP spot repair, etc.)

Recommended Rating

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHEAST WILLIAMSPORT, PA
Video Received September 2015

Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)
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SPS Section No. System  As‐built ID Station No. Sponsor USACE Defeciency Highlights Action

Recommended Rating

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHEAST WILLIAMSPORT, PA
Video Received September 2015

Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)

45 WLNE 35 171+28 M M 108" RCP, water prevented inspection of invert De‐water and provide re‐inspection.
46 WLNE 35 171+28 A M 108" RCP, water prevented inspection of invert De‐water and provide re‐inspection.
47 WLNE 35 171+28 A M 108" RCP, water prevented inspection of invert De‐water and provide re‐inspection.
48 WLNE 35 171+28 A A 36" RCP, sedimenation  No action
49 WLNE 37 180+25 A M 12" CMP, loss of  coating, sedimentation Monitor for addition coating loss.

50 WLNE 38 187+75 U U
12" CMP, loss of  coating, sedimentation, holes in pipe at 

invert near flapgate
Repair (Slipline, CIP spot repair, etc.)

51 WLNE 42 206+80 M M 48" CIP, water (25%) prevented inspection of invert De‐water and provide re‐inspection.

52 WLNE 48 246+03 U U
24" VCP, joint separations and offsets, large joint offset/break 

in pipe with exposed soil near pump station
Repair (Slipline, CIP spot repair, etc.)

53 WLNE 48 256+42 M M
24" VCP, circumferential crack midway through pipe, standing 

water, some sedimentation
Monitor crack and evaluate next inspection.

54 WLNE 40 195+75 M M 12" CMP, loss of  coating
Monitor for additional coating loss, consider 

sliplining.

55 WLNE 45 226+96 M M 42" CMP, loss of  coating, deformed joints
Monitor for additional coating loss, consider 

sliplining.

56 WLNE 34 136+00 M U
30" RCP, large circumferential crack near flapgate, multiple  

large holes in top of pipe, joint separations 
Repair crack and seal holes.

57 WLNE 30 81+00 M M
60" CMP, loss of  coating, some rusting, standing water 
prevented inspection of invert, joint opening with rock 

showing
De‐water and provide re‐inspection.

58 WLNE 45 226+96 A M
42" CMP, loss of  coating, standing water prevented inspection 

of invert
De‐water and provide re‐inspection.

65 WLNE 33 130+91 A A 18" RCP, no issues No action

66 WLNE 39 190+88 M M
15" CMP,loss of  coating, standing water prevented inspection 

of invert
De‐water and provide re‐inspection.

67 WLNE 39 190+88 U U
15" CMP, loss of  coating, large hole at pipe invert, survey 

stops at .1 ft
Repair hole. Thoroughly clean heavy debris and 

fully inspect pipe
68 WLNE 43 208+13 M M 12" CMP, loss of  coating, deformed joints Monitor joints

69 WLNE 31 103+20 M M
48" CMP, loss of coating, small joint separation, standing 

water prevented inspection of invert
De‐water and provide re‐inspection.

70 WLNE 32 121+50 M M
48" CMP, loss of coating, standing water prevented inspection 

of invert
De‐water and provide re‐inspection.
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m Flood Damage Reduction Segment I System 

US Army Corps 
Inspection Report 

of Engineers® 

Name of Segment I System: Williamsport-- Northwest Williamsport (WLNW) 

Public Sponsor(s): City ofWilliamsport 

Public Sponsor Representative: Bill Wright 

Sponsor Phone: 570-326-4684 

Sponsor Email: dirstreetsparks@cityofwilliamsport.org 

Corps ofEngineers Inspector: Barry Cortright, Zaniah Andino, Seth Keller, Clinton Tubbs Inspection Start Date: 811212015 

Inspection Report Prepared By: Barry Cortright, Zaniah Andino 

Internal Technical Review (for Periodic Inspections) By: /7 
Final Approved By: Ronald Maj, P.E. , Levee Safety Officer R ......1.,.,. ..,....., 

/ " 
Type oflnspection: D Initial Eligibility Inspection/ 

~ Continuing Eligibility Inspection (Routine) 

D Continuing Eligibility Inspection (Periodic) 
Contents of Report: ~ Instructions 

D Initial Eligibility Inspection 

D General Items for All Flood Control Works 

~ Levee Embankment 

~ Concrete Floodwalls 

D Sheet Pile and Concrete I-walls 

~ Interior Drainage System 

~ Pump Stations 

~ FDR System Channels 

Inspection End Date: 811212015 

Date Report Prepared: 211 212016 

PJ/7/J Date ofiTR: 

A /£L~- Date Approved:~ /; t;2. 
~ - / 

crverall Segment I System Rating: D Acceptable 

D Minimally Acceptable 

~ Unacceptable 
Note: In addition to the report contents indicated here, a plan view drawing ofthe 
system, with stationing, should be included with this report to reference locations of 
items rated less than acceptable. Photos of general system condition and any noted 
deficiencies should also be attached. 
Note: This inspection rating represents the Corps evaluation of operations and 
maintenance of the flood damage reduction system and may be used in conjunction with 
other information for a levee certification determination for National Flood Insurance 
Program (NFIP) purposes if applicable. An Acc~table Corps inspection rating, alone, 
does not equate to a certifiable levee for the NFIP .. It is recommended for levee systems 
currently accredited by the Federal Emergency Management Agency (FEMA) for NFIP 
purposes receiving a Corps Minimally Acceptable or Unacceptable rating, be evaluated 
by the levee owner to determine the potential impacts to the certification for FEMA. 

CENAB_WLNW_2015_a_1.pdf 
Levee Inspection System- Advanced Reporting v3.2 (Build 15) 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

Flood Damage Reduction Segment / System 
Public Sponsor Pre-Inspection Form 

 
 

The following information is to be provided by the levee district sponsor prior to an inspection.  This information will be used to help evaluate the organizational capability of the 
levee district to manage the levee segment / system maintenance program. 
1.   Levee segment / system and district: (name of the segment / system and levee district) 

Williamsport -- Northwest Williamsport for CENAB 

2.   Reporting period:   (month/day/year to month/day/year) 

8/16/2014 to 8/12/2015. 

3.   Summary of maintenance required by last inspection report: 

Video inspections of pipes and sounding and pump test, tree removal of relief wells. 

4.   Summary of maintenance performed this reporting period: 

Tree and brush removal, herbicide spraying of revetments, levee mowing. Video inspection of culverts, sounding and pump test relief wells 

5.   Summary of maintenance planned next reporting period: 

Spray unwanted vegetation, backfill, re-seed, trap and seal animal burrows, update O&M manual. 

6.   Summary of changes to segment / system since last inspection: 

None. 

7.   Problems/ issues requiring the assistance of the US Army Corps of Engineers: 

None. 

 

US Army Corps 
of Engineers® 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

 

Public Sponsor Pre-Inspection Report 
The following information is to be provided by the levee district sponsor prior to an inspection 
 
8.   Levee district organization:  (elected or appointed levee district officials and key employees) 
Name Position Mailing Address Phone Number Email Address 
Bill Wright Director, Streets and 

Parks 
1550 West Third St, Williamsport, PA 17701 570-326-4684 dirstreetsparks@cityofwilliamsport.org 

Steve Mundrick Foreman same as above 570-323-2113 floodcontrol@cityofwilliamsport.org 
Kevin Ames Utility Man same as above same as above same as above 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport (WLNW) 
 

US Army Corps 
of Engineers® 

General Instructions for the Inspection of Flood Damage Reduction Segments / Systems 
 

          
A.   Purpose of USACE Inspections: 

      
 The primary purpose of these inspections is to prevent loss of life and catastrophic damages; preserve the value of Federal investments, and to encourage non-Federal sponsors to bear responsibility for 

their own protection.  Inspections should assure that Flood Damage Reduction structures and facilities are continually maintained and operated as necessary to obtain the maximum benefits.  Inspections 
are also conducted to determine eligibility for Rehabilitation Assistance under authority of PL 84-99 for Federal and non-Federal systems.  (ER 1130-2-530, ER 500-1-1) 

B.   Types of Inspections:       
 The Corps conducts several types of inspections of Flood Damage Reduction systems, as outlined below: 
           
 

Initial Eligibility Inspections 
Continuing Eligibility Inspections 

 Routine Inspections Periodic Inspections 
 IEIs are conducted to determine whether a non-

Federally constructed Flood Damage Reduction 
system meets the minimum criteria and standards set 
forth by the Corps for initial inclusion into the 
Rehabilitation and Inspection Program.   

RIs are intended to verify proper 
maintenance, owner 
preparedness, and component 
operation.   

PIs are intended to verify proper maintenance and component operation and to evaluate operational adequacy, 
structural stability, and safety of the system.  Periodic Inspections evaluate the system's original design criteria 
vs.  current design criteria to determine potential performance impacts, evaluate the current conditions, and 
compare the design loads and design analysis used against current design standards.  This is to be done to 
identify components and features for the sponsor that need to be monitored more closely over time or 
corrected as needed.  (Periodic Inspections are used as the basis of risk assessments.) 

      
 

    

C.   Inspection Boundaries:       
 Inspections should be conducted so as to rate each Flood Damage Reduction "Segment" of the system.  The overall system rating will be the lowest segment rating in the system.   

           
 Project System  Segment 
 A flood damage reduction project is made up of one 

or more flood damage reduction systems which were 
under the same authorization.   

A flood damage reduction system is made up of one or more flood damage 
reduction segments which collectively provide flood damage reduction to a 
defined area.  Failure of one segment within a system constitutes failure of the 
entire system.  Failure of one system does not affect another system.   

A flood damage reduction segment is defined as a discrete 
portion of a flood damage reduction system that is operated and 
maintained by a single entity.  A flood damage reduction 
segment can be made up of one or more features (levee, 
floodwall, pump stations, etc).   

 
          

D.   Land Use Definitions:       
 The following three definitions are intended for use in determining minimum required inspection intervals and initial requirements for inclusion into the Rehabilitation and Inspection Program.  

Inspections should be considered for all systems that would result in significant environmental or economic impact upon failure regardless of specific land use.   
           
 Agricultural Rural  Urban 
 Protected population in the range of zero to 5 

households per square mile protected.   
Protected population in the range 
of 6 to 20 households per square 
mile protected.   

Greater than 20 households per square mile; major industrial areas with significant infrastructure investment.  
Some protected urban areas have no permanent population but may be industrial areas with high value 
infrastructure with no overnight population.   
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport (WLNW) 
 

US Army Corps 
of Engineers® 

E.   Use of the Inspection Report Template:       

 The report template is intended for use in all Army Corps of Engineers inspections of levee and floodwall systems and flood damage reduction channels.  The section of the template labeled “Initial 
Eligibility" only needs to be completed during Initial Eligibility Inspections of Non-Federally constructed Flood Damage Reduction Systems.  The section labeled "General Items" needs to be completed 
with every inspection, along with all other sections that correspond to features in the system.  The section labeled "Public Sponsor Pre-Inspection Report" is intended for completion before the inspection, 
if possible.   

 
          

F.   Individual Item / Component Ratings:       
 Assessment of individual components rated during the inspection should be based on the criteria provided in the inspection report template, though inspectors may incorporate additional items into the 

report based on the characteristics of the system.  The assessment of individual components should be based on the following definitions.   
           

 Acceptable Item Minimally Acceptable Item Unacceptable Item 
 The inspected item is in satisfactory condition, with 

no deficiencies, and will function as intended during 
the next flood event.   

The inspected item has one or more minor deficiencies that need to be 
corrected.  The minor deficiency or deficiencies will not seriously impair the 
functioning of the item as intended during the next flood event.   

The inspected item has one or more serious deficiencies that 
need to be corrected.  The serious deficiency or deficiencies will 
seriously impair the functioning of the item as intended during 
the next flood event.   

           
G.   Overall Segment / System Ratings:       

 Determination of the overall system rating is based on the definitions below.  Note that an Unacceptable System Rating may be either based on an engineering determination that concluded that noted 
deficiencies would prevent the system from functioning as intended during the next flood event, or based on the sponsor's demonstrated lack of commitment or inability to correct serious deficiencies in a 
timely manner.   

           
 Acceptable System Minimally Acceptable System Unacceptable System 
 All items or components are rated as Acceptable.   One or more items are rated as Minimally Acceptable or one or more items are 

rated as Unacceptable and an engineering determination concludes that the 
Unacceptable items would not prevent the segment / system from performing 
as intended during the next flood event.   

One or more items are rated as Unacceptable and would prevent 
the segment / system from performing as intended, or a serious 
deficiency noted in past inspections (which had previously 
resulted in a minimally acceptable system rating) has not been 
corrected within the established timeframe, not to exceed two 
years.   

           
H.   Eligibility for PL84-99 Rehabilitation Assistance:      

 Inspected systems that are not operated and maintained by the Federal government may be Active in the Corps' Rehabilitation and Inspection Program (RIP) and eligible for rehabilitation assistance from 
the Corps as defined below: 

           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

The system is active in the RIP and eligible for       
PL84-99 rehabilitation assistance.   

The system is Active in the RIP during the time that it takes to make needed 
corrections.  Active systems are eligible for rehabilitation assistance.  
However, if the sponsor does not present USACE with proof that serious 
deficiencies (which had previously resulted in a minimally acceptable system 
rating) were corrected within the established timeframe, then the system will 
become Inactive in the RIP.   

The system is Inactive in the RIP, and the status will remain 
Inactive until the sponsor presents USACE with proof that all 
items rated Unacceptable have been corrected.  Inactive systems 
are ineligible for rehabilitation assistance.   
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport (WLNW) 
 

US Army Corps 
of Engineers® 

           
I.   Reporting:        

 After the inspection, the Corps is responsible for assembling an inspection report (or a summary report if it was a Periodic Inspection) including the following information: 

 
  a.   All sections of the report template used during the inspection, including the cover and pre-inspection materials.  (Supplemental data collected, and any sections of the template that 

weren't used during the inspection do not need to be included with the report.) 

   b.   Photos of the general system condition and noted deficiencies.   

   c.   A plan view drawing of the system, with stationing, to reference locations of items rated less than acceptable.   

   d.   The relative importance of the identified maintenance issues should be specified in the transmittal letter.   

 
  e.   If the Overall System Rating is Minimally Acceptable, the report needs to establish a timeframe for correction of serious deficiencies noted (not to exceed two years) and indicate 

that if these items are not corrected within the required timeframe, the system will be rated as Unacceptable and made Inactive in the Rehabilitation Inspection Program.   

           
J.   Notification:        

 Reports are to be disseminated as follows within 30 days of the inspection date.   
           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

Reports need to be provided to the local sponsor and 
the county emergency management agency.   

Reports need to be provided to the local sponsor, state emergency management 
agency, county emergency management agency, and to the FEMA region.   

Reports need to be provided to the local sponsor, state 
emergency management agency, county emergency management 
agency, FEMA region, and to the Congressional delegation 
within 30 days of the inspection.   

 



General Items for All Flood Damage Reduction Segments / Systems 
For use during all inspections of all Flood Damage Reduction Segments / Systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 
US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Operations and 
Maintenance 
Manuals 

A A Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are 
present. 

Sponsor has copies of the 1988 O&M Manual for project. 
Copies of manuals kept at pump station. 

M Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals 
prior to next scheduled inspection. 

U Sponsor has not obtained lost or missing manuals identified during previous inspection. 

2. Emergency 
Supplies and 
Equipment         
(A or M only) 

A A The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which 
will adequately supply all needs for the initial days of a flood fight.  Sponsor determines 
required quantity of supplies after consulting with inspector. 

Sponsor maintains emergency supplies at City maintenance 
facility. 

M The sponsor does not maintain an adequate supply of flood fighting materials as part of their 
preparedness activities. 

3. Flood 
Preparedness and 
Training             
(A or M only) 

A A Sponsor has a written system-specific flood response plan and a solid understanding of how to 
operate, maintain, and staff the FDR system during a flood.  Sponsor maintains a list of 
emergency contact information for appropriate personnel and other emergency response 
agencies. 

Sponsor keeps a copy of the City Emergency Operations 
Plan with additional information specific to flood 
emergencies. 

M The sponsor maintains a good working knowledge of flood response activities, but 
documentation of system-specific emergency procedures and emergency contact personnel is 
insufficient or out of date. 

 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
 

Levee Embankments 
Page 1 of 11  

 

Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Unwanted 
Vegetation 
Growth1 

M A The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for 
vegetation that is properly contained and/or situated on overbuilt sections, such that the 
mandatory 3-foot root-free zone is preserved around the levee profile. The levee has been 
recently mowed. The vegetation-free zone extends 15 feet from both the landside and 
riverside toes of the levee to the centerline of the tree. If the levee access easement doesn't 
extend to the described limits, then the vegetation-free zone must be maintained to the 
easement limits. Reference EM 1110-2-301 or Corps policy for regional vegetation variance. 

WLNW_2015_a_0013: Station_1 116+00: Vegetation has 
been sprayed on riverside toe of levee.: Continue removal of 
brush. (A) 
WLNW_2015_a_0032: Station_1 8+00: Unwanted non-
woody vegetation growth on levee (Riverside) embankment 
and toe.: Sponsor to spray and remove unwanted vegetation 
from vegetation free zone (A) 
WLNW_2015_a_0037: Station_1 24+00: Some unwanted 
vegetation on landside slope and toe.: Cut and remove 
vegetation (M) 
WLNW_2015_a_0041: Station_1 20+00: Station_2 23+00: 
Brush on landside levee slope. Slope steepness makes 
moving difficult.: Continue removal program. (M) 
WLNW_2015_a_0066: Station_1 96+00: Brush on landside 
slope of turn around.: Continue removal. (A) 

M Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the levee. 

U Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above and must to be removed to reestablish or ascertain 
levee integrity.   

2. Sod Cover M A There is good coverage of sod over the levee. WLNW_2015_a_0010: Station_1 129+00: Lack of sod 
cover near access ramp on levee crown.: Add topsoil and 
seed. (A) 
WLNW_2015_a_0031: Station_1 12+00: Station_2 11+00: 
Missing cover under highway.: Add gravel to levee crown. 
(M) 
WLNW_2015_a_0071: Station_1 118+00: Lack of sod 
cover noted on both sides of railroad tracks at closure.: Add 
topsoil and reseed. (M) 

M Approximately 25% of the sod cover is missing or damaged over a significant portion or over 
significant portions of the levee embankment.  This may be the result of over-grazing or 
feeding on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning 
during inappropriate seasons. 

U Over 50% of the sod cover is missing or damaged over a significant portion or portions of the 
levee embankment.   

N/A Surface protection is provided by other means. 

3. Encroachments A A No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present within the easement area.  Encroachments have been previously reviewed by the 
Corps, and it was determined that they do not diminish proper functioning of the levee. 

WLNW_2015_a_0064: Station_1 76+00: House and trees 
are within 15 feet of landside toe, which pre-dated the levee.: 
Monitor for additional encroachments. (A) 

M Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present, or inappropriate activities noted that should be corrected but will not inhibit 
operations and maintenance or emergency operations.  Encroachments have not been 
reviewed by the Corps. 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the levee. 

4. Closure Structures 
(Stop Log, 
Earthen Closures, 
Gates, or Sandbag 

A A Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

No deficiencies were encountered during inspection. 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 
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US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

Closures)           
(A or U only) 

U Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

N/A There are no closure structures along this component of the FDR segment / system. 

5. Slope Stability M A No slides, sloughs, tension cracking, slope depressions, or bulges are present. WLNW_2015_a_0046: Station_1 4+00: Depression on 
landside slope with possible bulge at toe. Approx. 6 feet 
wide.: Repair slope and monitor. (M) 
WLNW_2015_a_0057: Station_1 35+00: Possible crack and 
slide on riverside slope. Approx.150 square feet. May be 
related to burrows.: Repair embankment and monitor. (M) 

M Minor slope stability problems that do not pose an immediate threat to the levee embankment. 
U Major slope stability problems (ex.  deep seated sliding) identified that must be repaired to 

reestablish the integrity of the levee embankment. 

6. Erosion/ Bank 
Caving 

A A No erosion or bank caving is observed on the landward or riverward sides of the levee that 
might endanger its stability. 

No deficiencies were encountered during inspection. 

M There are areas where minor erosion is occurring or has occurred on or near the levee 
embankment, but levee integrity is not threatened. 

U Erosion or caving is occurring or has occurred that threatens the stability and integrity of the 
levee.  The erosion or caving has progressed into the levee section or into the extended 
footprint of the levee foundation and has compromised the levee foundation stability. 

7. Settlement2 A A No observed depressions in crown.  Records exist and indicate no unexplained historical 
changes. 

No deficiencies were encountered during inspection. 

M Minor irregularities that do not threaten integrity of levee.  Records are incomplete or 
inclusive. 

U Obvious variations in elevation over significant reaches.  No records exist or records indicate 
that design elevation is compromised. 

8. Depressions/ 
Rutting 

M A There are scattered, shallow ruts, pot holes, or other depressions on the levee that are 
unrelated to levee settlement.  The levee crown, embankments, and access road crowns are 
well established and drain properly without any ponded water. 

WLNW_2015_a_0008: Station_1 139+00: Hole approx. 3 ft 
x 1.5 ft deep located at landside toe of levee. Close to sewer 
manhole.: Fill hole and seed. Monitor area for depressions or 
other settlement. (A) 
WLNW_2015_a_0019: Station_1 94+00: Depression noted 
on riverside slope of levee, adjacent to a sanitary sewer 
manhole. Riprap may also be slightly depressed.: Investigate 
and monitor. (A) 
WLNW_2015_a_0033: Station_1 2+00: Depression on 
riverside of levee, just below the crown.: Fill and seed. 
Monitor area. (M) 
WLNW_2015_a_0036: Station_1 26+00: Ruts down 

M There are some infrequent minor depressions less than 6 inches deep in the levee crown, 
embankment, or access roads that will pond water. 

U There are depressions greater than 6 inches deep that will pond water. 
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riverside levee slope.: Surface with gravel for access. (M) 
WLNW_2015_a_0038: Station_1 23+00: Depressed area on 
landside levee slope is ponding water.: Regrade away from 
embankment. (M) 
WLNW_2015_a_0045: Station_1 21+00: Drill holl backfill 
has sunk.: Fill hole with grout or compacted impervious 
material. (M) 
WLNW_2015_a_0048: Station_1 4+00: Rutting on landside 
slope just below levee crown.: Repair embankment. (M) 
WLNW_2015_a_0050: Station_1 18+00: Rutting along 
landside slope and toe. Due to mustering operations: Repair 
embankment. (M) 
WLNW_2015_a_0052: Station_1 22+00: Depression and 
rutting on landside slope of levee, downstream of Fox 
Hollow Run pump station.: Repair embankment. (M) 
WLNW_2015_a_0073: Station_1 110+00: Rutting from 
vehicles on levee crown. Repairs in vicinity evident.: 
Continue monitoring and repair as necessary. (M); 
WLNW_2015_a_0045: Station_1 21+00: Drill hole backfill 
has sunk. Fill hole with grout or compacted impervious 
material. (M) 

9. Cracking A A Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the 
crack.  No cracks extend continuously through the levee crest. 

No deficiencies were encountered during inspection. 

M Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along 
the crack.  No cracks extend continuously through the levee crest.  Longitudinal cracks are no 
longer than the height of the levee. 

U Cracks exceed 6 inches in depth.  Longitudinal cracks are longer than the height of the levee 
and/or exhibit vertical movement along the crack.  Transverse cracks extend through the entire 
levee width. 

10. Animal Control M A Continuous animal burrow control program in place that includes the elimination of active 
burrowing and the filling in of existing burrows.   

WLNW_2015_a_0009: Station_1 143+00: Groundhog 
burrow between embankment and toe on landside.: Remove 
animal and fill hole. (M) 
WLNW_2015_a_0029: Station_1 17+00: Several animal 
burrows noted at landside toe near the base of power pole.: 
Remove animal and fill burrow. (A) 
WLNW_2015_a_0047: Station_1 0+00: Animal burrows.: 
Remove animal. Fill hole (A) 
WLNW_2015_a_0051: Station_1 10+00: Groundhog holes 
on riverside and landside.: Remove animals and fill holes 
(A) 
WLNW_2015_a_0059: Station_1 40+00: Animal burrows 

M The existing animal burrow control program needs to be improved.  Several burrows are 
present which may lead to seepage or slope stability problems, and they require immediate 
attention.   

U Animal burrow control program is not effective or is nonexistent.  Significant maintenance is 
required to fill existing burrows, and the levee will not provide reliable flood protection until 
this maintenance is complete.   
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on level embankment riverside:   (A) 
WLNW_2015_a_0068: Station_1 136+00: Multiple burrows 
noted on lower part of riverside  and landside  slope. One 
burrow on landside near crown just downstream of other 
burrows.: Remove animals and repair slope. (M) 
WLNW_2015_a_0069: Station_1 132+00: Animal burrow 
noted at landside toe.: Remove animal and repair burrow. 
(A) 
WLNW_2015_a_0070: Station_1 128+00: Single large 
burrow on landside slope of levee.: Remove animal & repair. 
(A); Sponsor contracts animal removal service. All burrows 
should be backfilled with approved fill material. 

11. Culverts/ 
Discharge Pipes3         
(This item 
includes both 
concrete and 
corrugated metal 
pipes.) 

U A There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

The Sponsor submitted conduit inspections in September 
2015. USACE review has found that some of the conduits 
are considered to be in "Unacceptable" condition. Pipes with 
deficiencies noted should be remediated. Additionally, some 
pipes have not been fully inspected or the invert was 
obscured by water or sediment and should be re-inspected 
immediately. See attached summary table of actions for all 
culverts and for specific culverts requiring re-inspection. 
USACE requires all of the pipes to be inspected at least 
every five years; all pipes should be inspected again by 
2020. 

M There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

U Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

N/A There are no discharge pipes/ culverts. 

12. Riprap 
Revetments & 

A A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

WLNW_2015_a_0027: Station_1 53+00: Minor amount of 
riprap at Spring Run Pump Station discharge was missing at 
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Bank Protection M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide. 

time of inspection.: Monitor area for additional 
displacement. (A) 

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses. 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

13. Revetments other 
than Riprap 

NA A Existing revetment protection is properly maintained, undamaged, and clearly visible. N/A 

M Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.   

U Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees. 

N/A There are no such revetments protecting this feature of the segment / system. 

14. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

U A Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

WLNW_2015_a_0026: Station_1 61+00: Loose housing on 
relief well 44. Well 35 is also loose.: Sponsor repairs and has 
spares. (A); Pump tests have been completed by the Sponsor, 
and the results were forwarded to USACE in August 2015. 
Upon receipt, USACE reviewed the pump testing records 
and has determined that there are two relief wells that need 
to be replaced (RW-8 and RW-39), and twelve relief wells 
that need to be rehabilitated (RW-7, RW-9, RW-10, RW-16, 
RW-20, RW-21, RW-23, RW-24, RW-40, RW-41, RW-42, 
and RW-43). Relief wells are imperative to assure aedequate 
relief of underseepage pressures during a flood. For this 
reason, the Sponsor is urged to address these deficiencies as 
soon as possible. To aid in the remediation of the wells, 
USACE has provided a draft SOW. Due to the impact that 
the relief wells have on the performance of the levee during 
a flood, and the condition of the wells highlighted above, 
this item is considered to be "Unacceptable". 

M Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

N/A 
There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

15. Seepage A A No evidence or history of unrepaired seepage, saturated areas, or boils. No deficiencies were encountered during inspection. 

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 
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U Evidence or history of active seepage, extensive saturated areas, or boils. 
 
1 If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected. 
2 Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements. 
3 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared. 
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Inspect ID: WLNW_2015_a_0032   Title: 
USACE_CENAB_WLNW_2015_a_0032_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Acceptable; Remarks: Unwanted non-woody vegetation 
growth on levee (Riverside) embankment and toe.; Action: Sponsor to spray and remove 
unwanted vegetation from vegetation free zone; Station_1: 8+00 

  

 

Inspect ID: WLNW_2015_a_0037   Title: 
USACE_CENAB_WLNW_2015_a_0037_1.jpg   Rated Item: 1. Unwanted Vegetation 
Growth  Caption: Rating: Minimally Acceptable; Remarks: Some unwanted vegetation 
on landside slope and toe.; Action: Cut and remove vegetation; Station_1: 24+00 
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Inspect ID: WLNW_2015_a_0031   Title: 
USACE_CENAB_WLNW_2015_a_0031_1.jpg   Rated Item: 2. Sod Cover  Caption: 
Rating: Minimally Acceptable; Remarks: Missing cover under highway.; Action: Add 
gravel to levee crown.; Station_1: 12+00; Station_2: 11+00 

  

 

Inspect ID: WLNW_2015_a_0057   Title: 
USACE_CENAB_WLNW_2015_a_0057_1.jpg   Rated Item: 5. Slope Stability  
Caption: Rating: Minimally Acceptable; Remarks: Possible crack and slide on riverside 
slope. Approx.150 square feet. May be related to burrows.; Action: Repair embankment 
and monitor.; Station_1: 35+00 
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Inspect ID: WLNW_2015_a_0033   Title: 
USACE_CENAB_WLNW_2015_a_0033_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Depression on riverside of levee, just 
below the crown.; Action: Fill and seed. Monitor area.; Station_1: 2+00 

  

 

Inspect ID: WLNW_2015_a_0045   Title: 
USACE_CENAB_WLNW_2015_a_0045_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Drill holl backfill has sunk.; Action: 
Fill hole with grout or compacted impervious material.; Station_1: 21+00 
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Inspect ID: WLNW_2015_a_0048   Title: 
USACE_CENAB_WLNW_2015_a_0048_1.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Rutting on landside slope just below 
levee crown.; Action: Repair embankment.; Station_1: 4+00 

  

 

Inspect ID: WLNW_2015_a_0048   Title: 
USACE_CENAB_WLNW_2015_a_0048_2.jpg   Rated Item: 8. Depressions/ Rutting  
Caption: Rating: Minimally Acceptable; Remarks: Rutting on landside slope just below 
levee crown.; Action: Repair embankment.; Station_1: 4+00 
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Inspect ID: WLNW_2015_a_0051   Title: 
USACE_CENAB_WLNW_2015_a_0051_2.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Acceptable; Remarks: Groundhog holes on riverside and landside.; 
Action: Remove animals and fill holes; Station_1: 10+00 

  

 

Inspect ID: WLNW_2015_a_0059   Title: 
USACE_CENAB_WLNW_2015_a_0059_1.jpg   Rated Item: 10. Animal Control  
Caption: Rating: Acceptable; Remarks: Animal burrows on level embankment riverside; 
Action:  ; Station_1: 40+00;  ; ; NA;  
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1. Unwanted 
Vegetation 
Growth1 

A A A grass-only or paved zone is maintained on both sides of the floodwall, free of all trees, 
brush, and undesirable weeds. The vegetation-free zone extends 15 feet from both the land 
and riverside of the floodwall, at ground-level, to the centerline of the tree. Additionally, an 8-
foot root-free zone is maintained around the entire structure, including the floodwall toe, heel, 
and any toe-drains. If the floodwall access easement doesn't extend to the described limits, 
then the vegetation-free zone must be maintained to the easement limits.  Reference EM 1110-
2-301 and/or Corps policy for regional vegetation variance. 

No deficiencies were encountered during inspection. 

M Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the floodwall. 

U Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above.  This vegetation threatens the operation or integrity 
of the floodwall and must be removed. 

2. Encroachments A A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the floodwall. 

No deficiencies were encountered during inspection. 

M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.   

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the floodwall.   

3. Closure Structures 
(Stop Log 
Closures and 
Gates)                 
(A or U only) 

NA A Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

N/A 

U Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

N/A There are no closure structures along this component of the FDR segment / system. 

4. Concrete Surfaces M A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

WLNW_2015_a_0016: Station_1 111+00: Minor spalling 
and cracking noted on landside of floodwall near drainage 
structure 19.: Seal and repair as necessary. (M) 
WLNW_2015_a_0018: Station_1 107+00: Cracking near 
top of floodwall, upstream of drainage structure 18.: Seal 
and repair. (M) 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   
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U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

5. Tilting, Sliding or 
Settlement of 
Concrete 
Structures2 

A A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

No deficiencies were encountered during inspection. 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

6. Foundation of 
Concrete 
Structures1 

A A No active erosion, scouring, or bank caving that might endanger the structure's stability.   No deficiencies were encountered during inspection. 

M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
For the purposes of inspection, the erosion or scour is not closer to the riverside face of the 
wall than twice the floodwall's underground base width if the wall is of L-wall or T-wall 
construction; or if the wall is of sheetpile or I-wall construction, the erosion is not closer than 
twice the wall's visible height.  Additionally, rate of erosion is such that the wall is expected to 
remain stabile until the next inspection.   

U Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is 
unacceptable if any turf, soil or pavement material got washed away from the landside of the 
I-wall as the result of a previous overtopping event.   

7. Monolith Joints M A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   
  

WLNW_2015_a_0017: Station_1 109+00: Deterioration of 
joint material in floodwall noted. Typical of this section of 
wall.: Remove deteriorated material and replace. Inspect for 
adjacent cracking. (M) M The joint material has appreciable deterioration to the point where joint filler material and/or 

waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   
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U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the floodwall.   

8. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

NA A Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

  

M Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

9. Seepage A A No evidence or history of unrepaired seepage, saturated areas, or boils. 
 

No deficiencies were encountered during inspection. 

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 
 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 

 

1 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.  
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Inspect ID: WLNW_2015_a_0018   Title: 
USACE_CENAB_WLNW_2015_a_0018_1.jpg   Rated Item: 4. Concrete Surfaces  
Caption: Rating: Minimally Acceptable; Remarks: Cracking near top of floodwall, 
upstream of drainage structure 18.; Action: Seal and repair.; Station_1: 107+00 

  

 

Inspect ID: WLNW_2015_a_0017   Title: 
USACE_CENAB_WLNW_2015_a_0017_1.jpg   Rated Item: 7. Monolith Joints  
Caption: Rating: Minimally Acceptable; Remarks: Deterioration of joint material in 
floodwall noted. Typical of this section of wall.; Action: Remove deteriorated material 
and replace. Inspect for adjacent cracking.; Station_1: 109+00 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Vegetation and 
Obstructions 

A A No obstructions, vegetation, debris, or sediment accumulation noted within interior drainage 
channels or blocking the culverts, inlets, or discharge areas.  Concrete joints and weep holes 
are free of grass and weeds.   

WLNW_2015_a_0039: Station_1 15+00: Vegetation has 
been cut and sprayed. Poor drainage in outlet channel.: 
Continue vegetation management and work to promote 
better  drainage. (A) 
WLNW_2015_a_0056: Station_1 25+00: Start of erosion in 
outlet channel for Fox Hollow Run pump station.: Monitor 
and stabilize when necessary. (A) 

M Obstructions, vegetation, debris, or sediment are minor and have not impaired channel flow 
capacity or blocked more than 10% of any culvert openings, but should be removed.  A 
limited volume of grass and weeds may be present in concrete channel joints and weep holes.  

U Obstructions, vegetation, debris, or sediment have impaired the channel flow capacity or 
blocked more than 10% of a culvert opening.  Sediment and debris removal required to re-
establish flow capacity.   

2. Encroachments A A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the interior drainage system. 

No deficiencies were encountered during inspection. 

M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.  

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of this component 
of the interior drainage system.   

3. Ponding Areas A A No trash, debris, structures, or other obstructions present within the ponding areas.  Sediment 
deposits do not exceed 10% of capacity.   

No deficiencies were encountered during inspection. 

M Trash, debris, excavations, structures, or other obstructions present, or inappropriate activities 
that will not inhibit operations and maintenance.  Sediment deposits do not exceed 30% of 
capacity. 

U Trash, debris, excavations, structures, or other obstructions, or other encroachments or 
activities noted that will inhibit operations, maintenance, or emergency work.  Sediment 
deposits exceeds 30% of capacity.   

N/A There are no ponding areas associated with the interior drainage system. 

4. Fencing and 
Gates1 

A A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

No deficiencies were encountered during inspection. 

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   

N/A There are no features noted that require safety fencing. 

5. Concrete Surfaces 
(Such as gate 

M A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

WLNW_2015_a_0002: Station_1 173+00: Minor cracking 
at endwall of drainage structure 22 C.: Monitor and repair if 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

wells, outfalls, 
intakes, or 
culverts) 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

necessary. (A) 
WLNW_2015_a_0012: Station_1 123+00: Longitudinal 
cracking in outlet of Mill Race pump station.: Seal and 
repair as necessary. (M) 
WLNW_2015_a_0023: Station_1 87+00: Spalling on invert 
end wall discharge structure.: Sponsor to patch and Repair 
(M) 
WLNW_2015_a_0049: Station_1 3+00: Spalling at endwall 
of drainage structure 6, around the flap gate.: Patch concrete. 
(M) 
WLNW_2015_a_0055: Station_1 24+00: Spalling at 
downstream wing wall at endwall for Fox Hollow Run pump 
station.: Patch concrete. (M) 
WLNW_2015_a_0067: Station_1 96+00: Invert of headwall 
at inlet of pipe is deteriorating.: repair (M) 

U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

N/A There are no concrete items in the interior drainage system.   

6. Tilting, Sliding or 
Settlement of 
Concrete and 
Sheet Pile 
Structures2       

(Such as gate 
wells, outfalls, 
intakes, or 
culverts) 

A A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

No deficiencies were encountered during inspection. 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

N/A There are no concrete items in the interior drainage system.   

7. Foundation of 
Concrete 
Structures3     
(Such as culverts, 
inlet and 
discharge 
structures, or 
gatewells.) 

A A No active erosion, scouring, or bank caving that might endanger the structure's stability.   No deficiencies were encountered during inspection. 

M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
The rate of erosion is such that the structure is expected to remain stabile until the next 
inspection.   

U Erosion or bank caving observed that may lead to structural instabilities before the next 
inspection. 

N/A There are no concrete items in the interior drainage system.   
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

8. Monolith Joints A A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   

No deficiencies were encountered during inspection. 

M The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the interior drainage system.   

9. Culverts/ 
Discharge Pipes4 

U A There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

WLNW_2015_a_0024: Station_1 79+00: Pipe separation 
has been grouted. Riprap on slope was pulled back & top of 
pipe was grouted.: Inspect remainder of pipe for 
deterioration. (M) 
WLNW_2015_a_0034: Station_1 3+00: Separation of CMP 
joints noted at outlet end.: Repair pipe and inspect for 
deterioration. (M) 
WLNW_2015_a_0035: Station_1 2+00: Pipe has minor 
amount of sediment at invert.: Clean and inspect pipe. (M) 
WLNW_2015_a_0054: Station_1 25+00: CMP pipes are 
starting to separate from headwall.: Monitor and seal. (M) 
WLNW_2015_a_0062: Station_1 67+00: Deterioration of 
bituminous coating of pipe invert. Deterioration of headwall 
at invert.: Repair invert and inspect pipe for deterioration. 
(M); The Sponsor submitted conduit inspections in 
September 2015. USACE review has found that some of the 
conduits are considered to be in "Unacceptable" condition. 
Pipes with deficiencies noted should be remediated. 
Additionally, some pipes have not been fully inspected or 
the invert was obscured by water or sediment and should be 
re-inspected immediately. See attached summary table of 
actions for all culverts and for specific culverts requiring re-
inspection. USACE requires all of the pipes to be inspected 
at least every five years; all pipes should be inspected again 
by 2020. 

M There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

U Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

N/A There are no discharge pipes/ culverts.   

10. Sluice / Slide 
Gates5 

U A Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

 WLNW_2015_a_0021: Station_1 87+00: Missing two nuts 
on sluice gate operator of drainage structure 15. Threads 
have also corroded.: Replace bolts and nuts. (U); Bolts and 
nuts that fasten the operator to the platform must be 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

M Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

replaced. Otherwise, the operator may fail when operated in 
an emergency. The drainage structure is outfittted with an 
automatic flap-gate which has a large crack in it. Due to the 
combination of cracked flap-gate and potential for problems 
with the sluice when it is seated, this should be a high 
priority item for repair.  

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

N/A There are no sluice/ slide gates.   

11. Flap Gates/      
Flap Valves/ 
Pinch Valves1 

U A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

WLNW_2015_a_0022: Station_1 87+00: Crack in flap gate. 
Gate looks like it was welded, but new crack has formed 
next to weld.: Sponsor should repair the flap gate 
immediately since the sluice gate may also have operational 
issues due to sluice gate operator issues. (U) 
WLNW_2015_a_0025: Station_1 79+00: Flap gate does not 
seal.: Sponsor to make adequate repairs or adjustments so 
gate can fully close and seal. (A) 
WLNW_2015_a_0040: Station_1 15+00: Gate obstructed by 
silt.: Clear sediment. (M) 
WLNW_2015_a_0063: Station_1 67+00: Sediment 
obstructing pipe.: Clear and ensure gate closes. (M) 

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance. 

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

N/A 

There are no flap gates.   

12. Trash Racks  
(non-mechanical) 

A A Trash racks are fastened in place and properly maintained.   No deficiencies were encountered during inspection. 

M Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

13. Other Metallic 
Items 

A A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

No deficiencies were encountered during inspection. 

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

N/A There are no other significant metallic items.   

14. Riprap 
Revetments of 

M A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

WLNW_2015_a_0015: Station_1 115+00: Some missing 
riprap noted at outlet channel of drainage structure 20.: 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

Inlet/ Discharge 
Areas 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

Stabilize and add riprap. (M) 

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

15. Revetments other 
than Riprap 

NA A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

N/A 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There are no such revetments protecting this feature of the segment / system. 
 

1 Proper operation of this item must be demonstrated during the inspection.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
3 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
4 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared.   
5 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators.  
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Inspect ID: WLNW_2015_a_0056   Title: 
USACE_CENAB_WLNW_2015_a_0056_1.jpg   Rated Item: 1. Vegetation and 
Obstructions  Caption: Rating: Acceptable; Remarks: Start of erosion in outlet channel 
for Fox Hollow Run pump station.; Action: Monitor and stabilize when necessary.; 
Station_1: 25+00 

  

Inspect ID: WLNW_2015_a_0002   Title: 
USACE_CENAB_WLNW_2015_a_0002_1.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Acceptable; 
Remarks: Minor cracking at endwall of drainage structure 22 C.; Action: Monitor and 
repair if necessary.; Station_1: 173+00 
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Inspect ID: WLNW_2015_a_0023   Title: 
USACE_CENAB_WLNW_2015_a_0023_1.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally 
Acceptable; Remarks: Spalling on invert end wall discharge structure.; Action: Sponsor to 
patch and Repair; Station_1: 87+00 

  

Inspect ID: WLNW_2015_a_0049   Title: 
USACE_CENAB_WLNW_2015_a_0049_1.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally 
Acceptable; Remarks: Spalling at endwall of drainage structure 6, around the flap gate.; 
Action: Patch concrete.; Station_1: 3+00 
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Inspect ID: WLNW_2015_a_0055   Title: 
USACE_CENAB_WLNW_2015_a_0055_1.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally 
Acceptable; Remarks: Spalling at downstream wing wall at endwall for Fox Hollow Run 
pump station.; Action: Patch concrete.; Station_1: 24+00 

  

Inspect ID: WLNW_2015_a_0055   Title: 
USACE_CENAB_WLNW_2015_a_0055_2.jpg   Rated Item: 5. Concrete Surfaces 
(Such as gate wells, outfalls, intakes, or culverts)  Caption: Rating: Minimally 
Acceptable; Remarks: Spalling at downstream wing wall at endwall for Fox Hollow Run 
pump station.; Action: Patch concrete.; Station_1: 24+00 
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Inspect ID: WLNW_2015_a_0022   Title: 
USACE_CENAB_WLNW_2015_a_0022_1.jpg   Rated Item: 11. Flap Gates/ Flap 
Valves/ Pinch Valves  Caption: Rating: Unacceptable; Remarks: Crack in flap gate. Gate 
looks like it was welded, but new crack has formed next to weld.; Action: Sponsor should 
repair the flap gate since the sluice gate may also have operational issues due to sluice 
gate operator issues.; Station_1: 87+00 

  

Inspect ID: WLNW_2015_a_0025   Title: 
USACE_CENAB_WLNW_2015_a_0025_1.jpg   Rated Item: 11. Flap Gates/ Flap 
Valves/ Pinch Valves  Caption: Rating: Acceptable; Remarks: Flap gate does not seal.; 
Action: Sponsor to make adequate repairs or adjustments so gate can fully close and seal.; 
Station_1: 79+00 
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Inspect ID: WLNW_2015_a_0040   Title: 
USACE_CENAB_WLNW_2015_a_0040_1.jpg   Rated Item: 11. Flap Gates/ Flap 
Valves/ Pinch Valves  Caption: Rating: Minimally Acceptable; Remarks: Gate 
obstructed by silt.; Action: Clear sediment.; Station_1: 15+00 

  

Inspect ID: WLNW_2015_a_0021   Title: 
USACE_CENAB_WLNW_2015_a_0021_1.jpg   Rated Item: 13. Other Metallic Items  
Caption: Rating: Minimally Acceptable; Remarks: Missing two nuts on sluice gate 
operator of drainage structure 15. Threads have also corroded.; Action: Replace bolts and 
nuts.; Station_1: 87+00 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Pump Stations 
Operating, 
Maintenance, 
Training, & 
Inspection 
Records 

A A Operation, maintenance and inspection records are present at the pump station and are being 
used and updated, and personnel have been trained in pump station operations.  Names and last 
training date shown in the record book.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Operation, maintenance and inspection records are present but not adequately used and 
updated. 

U No operation, maintenance and inspection records are present, or refresher training for 
personnel has not been conducted.   

2. Pump Station 
Operations and 
Maintenance 
Equipment 
Manuals 

A A Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and updated as required, and adequately cover all pertinent pump station features.  
O&M manuals include points of contact for manufacturers and suppliers of major equipment 
used in the facility. 

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and adequately cover all pertinent pump station features.  However, they are 
incomplete and the necessary updates have not been made.   

U Operation and Maintenance Equipment Manuals are not available.   

3. Safety 
Compliance 

A A Safety compliance inspection reports by applicable local, state, or federal agencies available 
for review.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M No safety compliance inspection reports are available for review.   

4. Communications 
(A or M only) 

A A A telephone, cellular phone, two-way radio, or similar device is available to pump station 
operator and maintenance personnel.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M A telephone, cellular phone, two-way radio, or similar device is not available to pump station 
operator and maintenance personnel.   

5. Plant Building A A The building is in good structural condition with no major foundation settlement problems.  
The roof is not leaking, intake & exhaust louvers are clear of debris, fans are operational, etc.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M There are minor structural defects, minimal foundation settlement, leaks, or other conditions 
noted that need repair.  Defects do not threaten the structural integrity or stability of the 
building, and will not impact pumping operations.   

U The structural integrity or stability of the building is threatened, or there is damage to the 
building that threatens safety of the operator or impacts pumping operations. 

6. Fencing and 
Gates1 

NA A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

  

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   
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N/A There are no features noted that require safety fencing.   

7. Pumps1 A A All pumps are properly maintained and lubricated.  Systems are periodically tested and 
documented for review.  No vibration, cavitation noises or unusual sounds are noted when the 
pump is operated.  Bearing temperature sensor records don't indicate any problems.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Minor deficiencies noted that need to be closely monitored or repaired, such as the presence of 
slight vibrations, leakage of packing gland, bearing temperature sensors are inoperable or no 
record is present.  However, the pumps are operational and are expected to perform through 
the next period of usage.   

U Major deficiencies identified that may significantly reduce pumping operations.  For example, 
bearing sensor records indicate problems, excessive vibration noted, impellers are badly 
corroded, or there are eroded or missing blades.   

8. Motors, Engines, 
Fans, Gear 
Reducers, Back 
Stop Devices, etc. 

A A All items are operational.  Preventative maintenance and lubrication is being performed and 
the system is periodically subjected to performance testing.  Instrumentation, alarms, bearing 
sensors and auto shutdowns are operational.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Systems have minor deficiencies, but are operational and will function adequately through the 
next flood.  Bearing sensors are not operational.   

U One or more of the primary motors or systems is not operational, or noted deficiencies have 
not been corrected.   

9. Sumps / Wet well A A Clear of debris, sediment, or other obstructions.  Procedures are in place to remove debris 
accumulation during operation.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Debris, sediment, or other obstructions may be present and must be removed, but the sump/ 
wet well will function as intended during the next flood.  Procedures are in place to remove 
debris accumulation during operation.   

U Large debris or excessive silt present which will hinder or damage pumps during operation, or 
no procedures established to remove debris accumulation during operation.   

10. Mechanical 
Operating Trash 
Rakes1 

NA A Drive chain, bearing, gear reducers, and other components are in good operating condition and 
are being properly maintained. 

No deficiencies were encountered during inspection. 

M The trash rake is in need of maintenance, but is still operational.   

U Trash rake not operational or deficiencies will inhibit operations during the next flood event. 

N/A There are no mechanical trash rakes.   

11. Non-Mechanical 
Trash Racks 

A A Trash racks are fastened in place and properly maintained.   No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   
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U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

12. Fuel System for 
Pump Engines 

NA A Fuel system is operational, day tank present and operational, fuel fresh and rotated regularly.   

M Fuel system is operational and of adequate capacity, but day tank is missing or fuel is not fresh 
and rotated regularly.   

U Fuel system not functional. 
N/A No fuel system.   

13. Power Source A A The normal power source and backup generators, if installed, are operational, properly 
exercised and well maintained.  Surge protection, grounding, lightning protection, 
transformers, and automatic/manual transfer of main power to backup system is working.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Normal power source and backup units, if applicable, are operational with minor discrepancies 
or maintenance, inspection and exercising record is present but not up to date.  Preventative 
maintenance or repairs are required.   

U Normal power source or generators are not operational and must be repaired; or generator, if 
required, is not on site.   

14. Electrical 
Systems2 

A A Operational and maintained free of damage, corrosion, and debris.  Preventative maintenance 
and system testing is being performed periodically. 

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Operational with minor discrepancies.  Preventative maintenance or repairs are required, but 
the components are expected to function adequately during the next flood event.   

U Components of the electrical system will not function adequately during the next flood event 
and must be replaced.   

15. Megger Testing 
on Pump Motors 
and Critical Power 
Cables 

A A Results of megger tests on pump motors or critical power cables show that the insulation 
meets manufacturer's or industry standards.  Tested within the last year.   

The annual megger tests were performed on 7-3-2015 by 
Leece Electric Inc. All field testing indicated motors and 
cables were in compliance with applicable 
standards/requirements. M Megger testing not conducted within the past year.  If megger tests on pump motors indicate 

that insulation resistance is below the manufacturer's or industry standard, but the resistance 
can be corrected with proper application of heat, this is minimally acceptable.  (The 
application of heat does not relate to critical power cables.) 

U Megger tests not conducted within past two years, or tests indicate that insulation resistance is 
low enough that the equipment will not be able to meet design standards of operation; or 
evidence of arcing or shorting is detected visually.   
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16. Enclosures, 
Panels, Conduit 
and Ducts 

A 

A All enclosures, panels, conduits, and ducts are protected from corrosion damage and show no 
rust, damage, or deterioration that would cause a safety concern.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Minor surface corrosion which appears to be maintainable.  Cleaning and painting required.   

U Severely corroded and must be replaced to prevent failure, equipment damage, or safety 
issues. 

17. Intake and 
Discharge 
Pipelines 

A 

A Intake and discharge pipelines have no corrosion and paint is intact, except for minor touch up 
required.  Pipe couplings and anchors have no leakage or corrosion. 

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Intake and discharge pipelines have minor corrosion and repair and painting is required.  Pipe 
coupling with anchors have minor leakage, corrosion and require bolts to be tightened. 

U Intake and discharge pipelines have major corrosion and replacement is required.  Pipe 
coupling with anchors have major leakage and is heavily corroded and requires replacement. 

18. Sluice/ Slide 
Gates3 

A 

A Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

N/A There are no sluice/ slide gates.   

19. Flap Gates/     
Flap Valves/ 
Pinch Valves1 

NA 

A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

  

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance.   

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

N/A There are no gates on discharge lines from pump station.   

20. Cranes1 
A 

A Cranes operational and have been inspected and load tested in accordance with applicable 
standards within the last year.  Documentation is on hand.   

No deficiencies were encountered during inspection. The 
crane has not been load tested within the past year. 
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M Cranes have not been inspected or operationally tested within the past year, or there are visible 
signs of corrosion, oil leakage, etc, requiring maintenance.   

U Cranes are not operational, and this may prevent the pump station from functioning as 
required.  No documentation available on cranes.   

N/A There are no cranes.   

21. Other Metallic 
Items  
(Equipment, 
Ladders, Platform 
Anchors, etc) A 

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

No deficiencies were encountered during inspection for all 
pump stations: Mill Race, Arch Street, Fox Hollow. 

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

N/A There are no other significant metallic items.   
 

1 Proper operation of this item must be demonstrated during the inspection.   
2 Check motor control center, circuit breakers, pilot lights, volt meters, ammeters, sump level indicator, gate position indicators, remote operating systems, including SCADA and 
telemetry systems.  Also, check interior and exterior lighting; especially lighting near trash rack screens, ladders, walkways, etc.   
3 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators. 
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1. Vegetation and 
Obstructions 

M A No obstructions, vegetation, debris, or sediment accumulation within the channel.  Concrete 
channel joints and weep holes are free of grass and weeds.   

WLNW_2015_a_0076: Station_1 15+00: Trees present on 
large shoal in Lycoming Creek downstream of Memorial 
Avenue Bridge.: Confirm channel capacity has not been 
significantly reduced. (M) M Obstructions (including log jams), vegetation, debris, or sediment are minor and have not 

impaired channel flow capacity, but should be removed.  Sediment shoals have not developed 
to the extent that they can support vegetation other than non-aquatic grasses.  A limited 
volume of grass and weeds may be present in concrete channel joints and weep holes.   

U Obstructions (including log jams), vegetation, debris or sediment have impaired the channel 
flow capacity.  Sediment shoals are well established and support woody and/or brushy 
vegetation.  Sediment and debris removal required to re-establish flow capacity.   

2. Shoaling1 
(sediment 
deposition) 

A A No shoaling or minor, non-vegetated shoaling is present.   WLNW_2015_a_0001: Station_1 177+00: Minor 
accumulation in culverts on Bottle Run.  Left box mostly 
clear. Right box has a mound 2 to 3 ft high at entrance. Plant 
growth evident in sediment.: Sponsor should continue 
removal efforts. (A) 
WLNW_2015_a_0075: Station_1 172+00: Station_2 
166+00: Approximately 1.5 ft high shoal in Bottle Run 
between US 15 culverts and Lycoming Creek Road.: 
Confirm channel capacity has not been significantly reduced. 
(M) 

M More widespread vegetated and non-vegetated shoaling is present.  Non-aquatic grasses are 
present on shoal.  No trees or brush is present on shoal, and channel flow is not significantly 
reduced.  Sediment and debris removal recommended.   

U Shoaling is well established, stabilized by saplings, brush, or other vegetation.  Shoals are 
diverting flow to channel walls.  Channel flow capacity is reduced and maintenance is 
required. 

3. Encroachments A A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the channel. 

No deficiencies were encountered during inspection. 

M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.   

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the channel.   

4. Erosion A A No head cutting or horizontal deviation observed. No deficiencies were encountered during inspection. 

M Head cutting and horizontal deviation evident, but is less than 1 foot from the designed grade 
or cross section.   

U Head cutting and horizontal deviation of more than 1 foot from the designed grade or cross 
section.  Corrective actions required to stop or slow erosion.   

5. Concrete Surfaces A A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

No deficiencies were encountered during inspection. 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   
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U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

N/A There are no concrete items in the channel.   
6. Tilting, Sliding or 

Settlement of 
Concrete 
Structures2 

A A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

WLNW_2015_a_0003: Station_1 174+00: Joint has 
separation in wall section on right bank side of Bottle Run.  
Some soil loss at joint is occurring. Joints are open on both 
sides of channel.: Seal joint and backfill. (A) 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

N/A There are no concrete items in the channel.   

7. Foundation of 
Concrete 
Structures3 

A A No active erosion, scouring, or bank caving that might endanger the structure's stability.   No deficiencies were encountered during inspection. 

M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
For the purposes of inspection, the erosion or scour is not closer to the riverside face of the 
wall than twice the floodwall's underground base width if the wall is of L-wall or T-wall 
construction; or if the wall is of sheetpile or I-wall construction, the erosion is not closer than 
twice the wall's visible height.  Additionally, rate of erosion is such that the wall is expected to 
remain stabile until the next inspection.   

U Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is 
unacceptable if any turf, soil or pavement material got washed away from the landside of the 
I-wall as the result of a previous overtopping event.   

N/A There are no concrete items in the channel.   

8. Slab and Monolith 
Joints 

A A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   

No deficiencies were encountered during inspection. 



Flood Damage Reduction Channels  
For use during Initial and Continuing Eligibility Inspections of flood damage reduction channels 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
 

Flood Damage Reduction Channels 
Page 3 of 6  

 

Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- Northwest Williamsport 
 

 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

M The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no concrete items in the channel.   

9. Flap Gates/     
Flap Valves/ 
Pinch Valves4 

NA A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

N/A 

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance.   

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

N/A There are no flap gates.   

10. Riprap 
Revetments & 
Banks 

A A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

No deficiencies were encountered during inspection. 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

11. Revetments other 
than Riprap 

NA A Existing revetment protection is properly maintained, undamaged, and clearly visible. N/A 

M Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.   

U Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees. 

N/A There are no such revetments protecting this feature of the segment / system. 
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1 If weather and flow conditions allow, inspectors should walk in the channel and probe shoal areas in order to estimate extent of blockage of the cross-sectional area where 
shoaling is present.  
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
3 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
4 Proper operation of this item must be demonstrated during the inspection.  
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Inspect ID: WLNW_2015_a_0076   Title: 
USACE_CENAB_WLNW_2015_a_0076_1.jpg   Rated Item: 1. Vegetation and 
Obstructions  Caption: Rating: Minimally Acceptable; Remarks: Trees present on large 
shoal in Lycoming Creek downstream of Memorial Avenue Bridge. ; Action: Confirm 
channel capacity has not been significantly reduced.; Station_1: 15+00 

  

 

Inspect ID: WLNW_2015_a_0001   Title: 
USACE_CENAB_WLNW_2015_a_0001_1.jpg   Rated Item: 2. Shoaling (sediment 
deposition)  Caption: Rating: Acceptable; Remarks: Minor accumulation in culverts on 
Bottle Run.  Left box mostly clear. Right box has a mound 2 to 3 ft high at entrance. Plant 
growth evident in sediment.; Action: Sponsor should continue removal efforts.; Station_1: 
177+00 
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Inspect ID: WLNW_2015_a_0075   Title: 
USACE_CENAB_WLNW_2015_a_0075_1.jpg   Rated Item: 2. Shoaling (sediment 
deposition)  Caption: Rating: Minimally Acceptable; Remarks: Approximately 1.5 ft 
high shoal in Bottle Run between US 15 culverts and Lycoming Creek Road. ; Action: 
Confirm channel capacity has not been significantly reduced.; Station_1: 172+00; 
Station_2: 166+00 

  

  

 



SPS Section No. System  As‐built ID Station No. Sponsor USACE USACE Defeciency Highlights USACE Recommended Action
1 WLNW 3 95+66 A M 36" CMP, loss of  coating Monitor for additional coating loss.
2 WLNW 4 67+13 A M 36" CMP, loss of  coating; minor rust, invert intact Monitor for additional coating loss.
3 WLNW 5 24+84 A M 60" CMP, loss of  coating Monitor for additional coating loss.
4 WLNW 5 24+67 A M 60" CMP, loss of  coating Monitor for additional coating loss.
5 WLNW 5 24+75 A M 60" CMP, loss of  coating Monitor for additional coating loss.
6 WLNW 6 3+57 A M 36" CMP, loss of  coating Monitor for additional coating loss.
7 WLNW 13 53+39 M M 66" CMP, loss of  coating, deformed joint near flapgate Monitor for additional coating loss.
8 WLNW 13 53+49 M M 66" CMP, loss of  coating,  Monitor for additional coating loss.
16 WLNW 21 122+38 M U 48" CMP, video not available Provide video or reinspect.
17 WLNW 21 122+45 M M 48" CMP, loss of  coating, standing water Monitor for additional coating loss.
19 WLNW 22 146+67 M M 48" CMP with concrete invert, loss of  coating Monitor for additional coating loss.

22 WLNW 1 118+23 U U
24" CMP, loss of  coating, large hole at upstream pipe invert, 
flowing water prevented inspection of the invert for about 

half the length 

Repair or replace; Consider slip lining/ 
replacing entire  section

26 WLNW 18 106+29 M U 12" CMP, loss of  coating, open joint near upstream manhole Repair joint; monitor for addition coating loss

27 WLNW 19 111+63 M M
18" CMP, invert appears to have encrustation at start of 

video,  loss of  coating
Monitor for additional coating loss.

28 WLNW 19 M M 18" CMP, loss of  coating Monitor for additional coating loss.

29 WLNW 20 115+10 M U
18" CMP/RCP, loss of  coating, standing water and 

sedimentation at invert, joint separation with bedding
Repair joint offset, flush out the pipe and re‐

Video Received September 2015
Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015

Recommended Rating
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHWEST WILLIAMSPORT, PA

29 WLNW 20 115+10 M U sedimentation at invert, joint separation with bedding 
migrating through it just upstream from the sluice gate

inspect to ensure the invert is intact.

30 WLNW 15 86+51 M M
36" CTP/CMP, cracking of clay tile, loss of  coating, 

deformation at joint of CMP.
Monitor for addition cracking and coating loss.

31 WLNW 14 79+00 M U

12" CMP, loss of  coating, standing water, sedimentation 
prevents inspection of large portion of the invert. Full section 
loss of side of pipe at the 10 o'clock position near 10‐13' from 

start of inspection.

Repair pipe, specifically the areas of full 
section loss. Flush out the pipe, re‐inspect to 
ensure the invert is intact, and re‐evaluate 

condition/action.
32 WLNW 16 96+37 A A 72" RCP, no observed deficiencies  No action
33 WLNW 16 A A 72" RCP, no observed deficiencies No action
34 WLNW 17 97+35 M M 15" CMP,  loss of  coating Monitor for additional coating loss.

59 WLNW 8 A M
8" CMP, loss of  coating, standing water prevented inspection 

of invert

De‐water the pipe and re‐inspect to ensure 
pipe invert and lower half of the pipe is in 

adequate condition.

60 WLNW 10 2+81 A M

24" CMP, loss of  coating, large joint separations which 
appear to have been sealed, and multiple vertical alignment 
shifts. Of greatest concern is the buckling from 5 ‐ 7 o clock 

position near 12' from start.

Investigate buckling of the pipe near 12' from 
start, re‐inspect and evaluate.

61 WLNW 11 8+58 U U
36" CMP, video not available; Bottom gone 0500 to 0700. 
Large debris. Continued jetting further deteriorated pipe 

Slipline pipe or install CIP liner
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SPS Section No. System  As‐built ID Station No. Sponsor USACE USACE Defeciency Highlights USACE Recommended Action

Video Received September 2015
Inspection performed by Cornerstone Engineering / State Pipe Services, Inc. in July 2015

Recommended Rating
Conduits remarks generated by USACE in April 2016 (B. Cortright, I. Delwiche, & J. Reed)

CULVERT INSPECTION SUMMARY AND ACTION TABLE
NORTHWEST WILLIAMSPORT, PA

62 WLNW 11 8+58 U U
36" CMP, video not available; Bottom gone 0500 to 0700. 
Large debris. Continued jetting further deteriorated pipe 

Slipline pipe or install CIP liner

63 WLNW 9 2+29 M M 18" CMP. Loss of  coating, surface corrosion Monitor for addition coating loss

64 WLNW 9 2+29 U U
18" CMP, loss of  coating, sedimentation, sag in pipe with 

standing water near downstream manhole, pipe 
deformatiom/buckling, video stops at about 52 ft

Slipline pipe or replace pipe

1. Prior to construction or repair/abandonment, plans and methods for abandonment/repair of pipes shall be coordinated with USACE to ensure that it is done in an adequate manner. USACE is available to discuss 
and review your plans and methods for repair/abandonment but cannot be responsible for the design of the method and plan.
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m Flood Damage Reduction Segment I System 

US Army Corps 
Inspection Report 

of Engineers® 

Name of Segment I System: Williamsport-- South Williamsport (WLSO) 

Public Sponsor(s): Borough of South Williamsport 

Public Sponsor Representative: Mike Miller -

Sponsor Phone: 570-322-0158 

Sponsor Email: mike.miller@southwilliamsport.net 

Corps ofEngineers Inspector: Barry Cortright, Zaniah Andino, Seth Keller, Clinton Tubbs Inspection Start Date: 811012015 

Inspection End Date: 8/1312015 

Inspection Report Prepared By: Barry Cortright, Zaniah Andino Date Report Prepared: 211212016 

Internal Technical Review (for Periodic Inspections) By: /) /1/J/l Date of11R: 

Final Approved By: Ronald Maj, P.E. -Levee Safety Officer f ~ ~ .A '///r.. Date Approved: t./1/ P-h& 
/ 

Type of Inspection: D Initial Eligibility Inspection 

l2S] Continuing Eligibility Inspection (Routine) 

D Continuing Eligibility Inspection (Periodic) 
Contents ofReport: l2S] Instructions 

D Initial Eligibility Inspection 

l2S] General Items for All Flood Control Works 

l2S] Levee Embankment 

l2S] Concrete Floodwalls 

D Sheet Pile and Concrete I-walls 

l2S] Interior Drainage System 

l2S] Pump Stations 

D FDR System Channels 

_/1 I ~ 

Ovei'all Segment I System Rating: D Acceptable 

D Minimally Acceptable 

l2S] Unacceptable 
Note: In addition to the report contents indicated here, a plan view drawing of the 
system, with stationing, should be included with this report to reference locations of 
items rated less than acceptable. Photos of general system condition and any noted 
deficiencies should also be attached. 
Note: This inspection rating represents the Corps evaluation of operations and 
maintenance of the flood damage reduction system and may be used in conjunction with 
other information for a levee certification determination for National Flood Insurance 
Program (NFIP) purposes if applicable. An Acceptable Corps inspection rating, alone, 
does not equate to a certifiable levee for the NFIP. It is recommended for levee systems 
currently accredited by the Federal Emergency Management Agency (FEMA) for NFIP 
purposes receiving a Corps Minimally Acceptable or Unacceptable rating, be evaluated 
by the levee owner to determine the potential impacts to the certification for FEMA 

CENAB_WLS0_2015_a_1.pdf 
Levee Inspection System- Advanced Reporting v3.2 (Build 15) 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- South Williamsport (WLSO) 
 

US Army Corps 
of Engineers® 

Flood Damage Reduction Segment / System 
Public Sponsor Pre-Inspection Form 

 
 

The following information is to be provided by the levee district sponsor prior to an inspection.  This information will be used to help evaluate the organizational capability of the 
levee district to manage the levee segment / system maintenance program. 
1.   Levee segment / system and district: (name of the segment / system and levee district) 

Williamsport -- South Williamsport for CENAB 

2.   Reporting period:   (month/day/year to month/day/year) 

9-18-2014 to 8-13-2015 

3.   Summary of maintenance required by last inspection report: 

Repaint flap gates and operators; Perform maintenance on relief wells; Camera inspection of culverts; Follow up on culvert inspections. 

4.   Summary of maintenance performed this reporting period: 

Remove vegetation; mowing;  

5.   Summary of maintenance planned next reporting period: 

Remove vegetation; Continue mowing; Fill depressions; Reseed bare areas; Replace relief well bolts; 

6.   Summary of changes to segment / system since last inspection: 

None 

7.   Problems/ issues requiring the assistance of the US Army Corps of Engineers: 

None 

 

US Army Corps 
of Engineers® 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- South Williamsport (WLSO) 
 

US Army Corps 
of Engineers® 

 

Public Sponsor Pre-Inspection Report 
The following information is to be provided by the levee district sponsor prior to an inspection 
 
8.   Levee district organization:  (elected or appointed levee district officials and key employees) 
Name Position Mailing Address Phone Number Email Address 
Mike Miller Borough 

Administrator/Secretary 
329 West Southern Avenue, South Williamsport, PA 17702 570-322-0158, ext. 

101 
mike.miller@southwilliamsport.net 

Keith Anderson Director of Public 
Works 

same as above 570-322-0158 Keith.Anderson@southwilliamsport.net 

Carl Loudenslager Superintendant of 
Streets 

same as above 570-322-0158 Carl.Louderslager@southwilliamsport.net 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- South Williamsport (WLSO) 
 

US Army Corps 
of Engineers® 

General Instructions for the Inspection of Flood Damage Reduction Segments / Systems 
 

          
A.   Purpose of USACE Inspections: 

      
 The primary purpose of these inspections is to prevent loss of life and catastrophic damages; preserve the value of Federal investments, and to encourage non-Federal sponsors to bear responsibility for 

their own protection.  Inspections should assure that Flood Damage Reduction structures and facilities are continually maintained and operated as necessary to obtain the maximum benefits.  Inspections 
are also conducted to determine eligibility for Rehabilitation Assistance under authority of PL 84-99 for Federal and non-Federal systems.  (ER 1130-2-530, ER 500-1-1) 

B.   Types of Inspections:       
 The Corps conducts several types of inspections of Flood Damage Reduction systems, as outlined below: 
           
 

Initial Eligibility Inspections 
Continuing Eligibility Inspections 

 Routine Inspections Periodic Inspections 
 IEIs are conducted to determine whether a non-

Federally constructed Flood Damage Reduction 
system meets the minimum criteria and standards set 
forth by the Corps for initial inclusion into the 
Rehabilitation and Inspection Program.   

RIs are intended to verify proper 
maintenance, owner 
preparedness, and component 
operation.   

PIs are intended to verify proper maintenance and component operation and to evaluate operational adequacy, 
structural stability, and safety of the system.  Periodic Inspections evaluate the system's original design criteria 
vs.  current design criteria to determine potential performance impacts, evaluate the current conditions, and 
compare the design loads and design analysis used against current design standards.  This is to be done to 
identify components and features for the sponsor that need to be monitored more closely over time or 
corrected as needed.  (Periodic Inspections are used as the basis of risk assessments.) 

      
 

    

C.   Inspection Boundaries:       
 Inspections should be conducted so as to rate each Flood Damage Reduction "Segment" of the system.  The overall system rating will be the lowest segment rating in the system.   

           
 Project System  Segment 
 A flood damage reduction project is made up of one 

or more flood damage reduction systems which were 
under the same authorization.   

A flood damage reduction system is made up of one or more flood damage 
reduction segments which collectively provide flood damage reduction to a 
defined area.  Failure of one segment within a system constitutes failure of the 
entire system.  Failure of one system does not affect another system.   

A flood damage reduction segment is defined as a discrete 
portion of a flood damage reduction system that is operated and 
maintained by a single entity.  A flood damage reduction 
segment can be made up of one or more features (levee, 
floodwall, pump stations, etc).   

 
          

D.   Land Use Definitions:       
 The following three definitions are intended for use in determining minimum required inspection intervals and initial requirements for inclusion into the Rehabilitation and Inspection Program.  

Inspections should be considered for all systems that would result in significant environmental or economic impact upon failure regardless of specific land use.   
           
 Agricultural Rural  Urban 
 Protected population in the range of zero to 5 

households per square mile protected.   
Protected population in the range 
of 6 to 20 households per square 
mile protected.   

Greater than 20 households per square mile; major industrial areas with significant infrastructure investment.  
Some protected urban areas have no permanent population but may be industrial areas with high value 
infrastructure with no overnight population.   
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- South Williamsport (WLSO) 
 

US Army Corps 
of Engineers® 

E.   Use of the Inspection Report Template:       

 The report template is intended for use in all Army Corps of Engineers inspections of levee and floodwall systems and flood damage reduction channels.  The section of the template labeled “Initial 
Eligibility" only needs to be completed during Initial Eligibility Inspections of Non-Federally constructed Flood Damage Reduction Systems.  The section labeled "General Items" needs to be completed 
with every inspection, along with all other sections that correspond to features in the system.  The section labeled "Public Sponsor Pre-Inspection Report" is intended for completion before the inspection, 
if possible.   

 
          

F.   Individual Item / Component Ratings:       
 Assessment of individual components rated during the inspection should be based on the criteria provided in the inspection report template, though inspectors may incorporate additional items into the 

report based on the characteristics of the system.  The assessment of individual components should be based on the following definitions.   
           

 Acceptable Item Minimally Acceptable Item Unacceptable Item 
 The inspected item is in satisfactory condition, with 

no deficiencies, and will function as intended during 
the next flood event.   

The inspected item has one or more minor deficiencies that need to be 
corrected.  The minor deficiency or deficiencies will not seriously impair the 
functioning of the item as intended during the next flood event.   

The inspected item has one or more serious deficiencies that 
need to be corrected.  The serious deficiency or deficiencies will 
seriously impair the functioning of the item as intended during 
the next flood event.   

           
G.   Overall Segment / System Ratings:       

 Determination of the overall system rating is based on the definitions below.  Note that an Unacceptable System Rating may be either based on an engineering determination that concluded that noted 
deficiencies would prevent the system from functioning as intended during the next flood event, or based on the sponsor's demonstrated lack of commitment or inability to correct serious deficiencies in a 
timely manner.   

           
 Acceptable System Minimally Acceptable System Unacceptable System 
 All items or components are rated as Acceptable.   One or more items are rated as Minimally Acceptable or one or more items are 

rated as Unacceptable and an engineering determination concludes that the 
Unacceptable items would not prevent the segment / system from performing 
as intended during the next flood event.   

One or more items are rated as Unacceptable and would prevent 
the segment / system from performing as intended, or a serious 
deficiency noted in past inspections (which had previously 
resulted in a minimally acceptable system rating) has not been 
corrected within the established timeframe, not to exceed two 
years.   

           
H.   Eligibility for PL84-99 Rehabilitation Assistance:      

 Inspected systems that are not operated and maintained by the Federal government may be Active in the Corps' Rehabilitation and Inspection Program (RIP) and eligible for rehabilitation assistance from 
the Corps as defined below: 

           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

The system is active in the RIP and eligible for       
PL84-99 rehabilitation assistance.   

The system is Active in the RIP during the time that it takes to make needed 
corrections.  Active systems are eligible for rehabilitation assistance.  
However, if the sponsor does not present USACE with proof that serious 
deficiencies (which had previously resulted in a minimally acceptable system 
rating) were corrected within the established timeframe, then the system will 
become Inactive in the RIP.   

The system is Inactive in the RIP, and the status will remain 
Inactive until the sponsor presents USACE with proof that all 
items rated Unacceptable have been corrected.  Inactive systems 
are ineligible for rehabilitation assistance.   
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of Engineers® 

           
I.   Reporting:        

 After the inspection, the Corps is responsible for assembling an inspection report (or a summary report if it was a Periodic Inspection) including the following information: 

 
  a.   All sections of the report template used during the inspection, including the cover and pre-inspection materials.  (Supplemental data collected, and any sections of the template that 

weren't used during the inspection do not need to be included with the report.) 

   b.   Photos of the general system condition and noted deficiencies.   

   c.   A plan view drawing of the system, with stationing, to reference locations of items rated less than acceptable.   

   d.   The relative importance of the identified maintenance issues should be specified in the transmittal letter.   

 
  e.   If the Overall System Rating is Minimally Acceptable, the report needs to establish a timeframe for correction of serious deficiencies noted (not to exceed two years) and indicate 

that if these items are not corrected within the required timeframe, the system will be rated as Unacceptable and made Inactive in the Rehabilitation Inspection Program.   

           
J.   Notification:        

 Reports are to be disseminated as follows within 30 days of the inspection date.   
           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

Reports need to be provided to the local sponsor and 
the county emergency management agency.   

Reports need to be provided to the local sponsor, state emergency management 
agency, county emergency management agency, and to the FEMA region.   

Reports need to be provided to the local sponsor, state 
emergency management agency, county emergency management 
agency, FEMA region, and to the Congressional delegation 
within 30 days of the inspection.   

 



General Items for All Flood Damage Reduction Segments / Systems 
For use during all inspections of all Flood Damage Reduction Segments / Systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- South Williamsport (WLSO) 
 US Army Corps 

of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Operations and 
Maintenance 
Manuals 

A A Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are 
present. 

The Sponsor has a copy of the project O&M manual. Pump 
station O&M manuals are kept at the stations. 

M Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals 
prior to next scheduled inspection. 

U Sponsor has not obtained lost or missing manuals identified during previous inspection. 

2. Emergency 
Supplies and 
Equipment         
(A or M only) 

A A The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which 
will adequately supply all needs for the initial days of a flood fight.  Sponsor determines 
required quantity of supplies after consulting with inspector. 

Sandbags are kept at th Borough warehouse.  Sand stockpile 
is available for use, and contractors are available in the area. 

M The sponsor does not maintain an adequate supply of flood fighting materials as part of their 
preparedness activities. 

3. Flood 
Preparedness and 
Training             
(A or M only) 

M A Sponsor has a written system-specific flood response plan and a solid understanding of how to 
operate, maintain, and staff the FDR system during a flood.  Sponsor maintains a list of 
emergency contact information for appropriate personnel and other emergency response 
agencies. 

The Sponsor did not have a copy of an Emergency Action 
Plan (EAP) on hand at the time of the inspection; however, 
the Sponsor has a good working knowledge of the 
emergency operations. 

M The sponsor maintains a good working knowledge of flood response activities, but 
documentation of system-specific emergency procedures and emergency contact personnel is 
insufficient or out of date. 

 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- South Williamsport (WLSO) 
 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

1. Unwanted 
Vegetation 
Growth1 

M A The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for 
vegetation that is properly contained and/or situated on overbuilt sections, such that the 
mandatory 3-foot root-free zone is preserved around the levee profile. The levee has been 
recently mowed. The vegetation-free zone extends 15 feet from both the landside and 
riverside toes of the levee to the centerline of the tree. If the levee access easement doesn't 
extend to the described limits, then the vegetation-free zone must be maintained to the 
easement limits. Reference EM 1110-2-301 or Corps policy for regional vegetation variance. 

WLSO_2015_a_0017: Station_1 61+00: Vegetation in 
vegetation free zone:  Vegetation should be removed within 
15 feet of the toe of the levee or to the extent of the easement 
(the lesser of the two). (M) 
WLSO_2015_a_0022: Station_1 74+00: Station_2 78+00: 
Brush and  tree  growth observed on riverside levee toe.: 
Remove vegetation from vegetation-free zone. (M) 
WLSO_2015_a_0023: Station_1 74+00: Vegetation is 
present on the landside slope of the levee embankment in the 
vicinity of the pedestrian walkway bridge.: Sponsor should 
remove the unwanted vegetation from the vegetation-free 
zone and ensure that the riprap sections are undamaged. (M) 
WLSO_2015_a_0025: Station_1 80+00: Woody vegetation 
on levee riverside.  Issues with who should maintain: 
PENNDOT or Borough.: Remove vegetation. (M) 
WLSO_2015_a_0037: Station_1 88+00: Brush present at 
transition from training dike to the Central Avenue bridge 
wall, along the right bank side of Hagerman''s Run.: Remove 
the unwanted vegetation from the transition. (M) 

M Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the levee. 

U Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above and must to be removed to reestablish or ascertain 
levee integrity.   

2. Sod Cover M A There is good coverage of sod over the levee. WLSO_2015_a_0005: Station_1 20+00: Lack of sod cover 
noted from Sta. 20+00 to 21+50. Embankment section 
appears slightly lower than adjacent section.: Add topsoil 
and reseed. (M) 

M Approximately 25% of the sod cover is missing or damaged over a significant portion or over 
significant portions of the levee embankment.  This may be the result of over-grazing or 
feeding on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning 
during inappropriate seasons. 

U Over 50% of the sod cover is missing or damaged over a significant portion or portions of the 
levee embankment.   

N/A Surface protection is provided by other means. 

3. Encroachments M A No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present within the easement area.  Encroachments have been previously reviewed by the 
Corps, and it was determined that they do not diminish proper functioning of the levee. 

WLSO_2015_a_0020: Station_1 69+00: Railroad ballast 
encroachment on levee landside toe. Blocking concrete 
drainage swale at toe:  Ballast should be removed from 
concrete swale. We understand that the railroad continually 
pushes ballast into swale. (M) 
WLSO_2015_a_0026: Station_1 80+00: USGS Steam gauge 
and  access bridge:  Monitor (A) 

M Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present, or inappropriate activities noted that should be corrected but will not inhibit 
operations and maintenance or emergency operations.  Encroachments have not been 
reviewed by the Corps. 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the levee. 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 
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US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

4. Closure Structures 
(Stop Log, 
Earthen Closures, 
Gates, or Sandbag 
Closures)           
(A or U only) 

NA A Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

  

U Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

N/A There are no closure structures along this component of the FDR segment / system. 

5. Slope Stability A A No slides, sloughs, tension cracking, slope depressions, or bulges are present. No deficiencies were observed during the inspection. 

M Minor slope stability problems that do not pose an immediate threat to the levee embankment. 
U Major slope stability problems (ex.  deep seated sliding) identified that must be repaired to 

reestablish the integrity of the levee embankment. 
6. Erosion/ Bank 

Caving 
M A No erosion or bank caving is observed on the landward or riverward sides of the levee that 

might endanger its stability. 
WLSO_2015_a_0018: Station_1 69+00: Slopes adjacent to 
the Ecks Run pump station outlet are eroding.: Sponsor 
should continue to monitor for additional erosion. Regrade 
and provide armoring as necessary. (M) 

M There are areas where minor erosion is occurring or has occurred on or near the levee 
embankment, but levee integrity is not threatened. 

U Erosion or caving is occurring or has occurred that threatens the stability and integrity of the 
levee.  The erosion or caving has progressed into the levee section or into the extended 
footprint of the levee foundation and has compromised the levee foundation stability. 

7. Settlement2 A A No observed depressions in crown.  Records exist and indicate no unexplained historical 
changes. 

No deficiencies were observed during the inspection. 

M Minor irregularities that do not threaten integrity of levee.  Records are incomplete or 
inclusive. 

U Obvious variations in elevation over significant reaches.  No records exist or records indicate 
that design elevation is compromised. 

8. Depressions/ 
Rutting 

M A There are scattered, shallow ruts, pot holes, or other depressions on the levee that are 
unrelated to levee settlement.  The levee crown, embankments, and access road crowns are 
well established and drain properly without any ponded water. 

WLSO_2015_a_0004: Station_1 17+00: Rutting, primarily 
from mowing activities, present on the landside slope and 
toe of the levee.  Similar deficiencies observed along the 
project at sections with steeper slopes.: Sponsor is 
encouraged to modify maintenance activities to ensure that 
rutting is minimized.  Ruts should be repaired to avoid slope 
stability issues. (M) 
WLSO_2015_a_0009: Station_1 26+00: Station_2 28+00: 
Rutting at landside toe of levee.: Restrict usage of access 

M There are some infrequent minor depressions less than 6 inches deep in the levee crown, 
embankment, or access roads that will pond water. 

U There are depressions greater than 6 inches deep that will pond water. 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

road, repair rutting, and monitor. (M) 
WLSO_2015_a_0014: Station_1 57+00: Ponded water 
between levee landside toe and railroad.: Low area should be 
regraded away from embankment. No water present at time 
of inspection. (A) 
WLSO_2015_a_0015: Station_1 60+00: Rutting at bench 
outcrop on levee. Extra soil on levee used to expand for 
bench base on crown has caused rutting due to mowing 
operations.: Monitor for further rutting  (A) 
WLSO_2015_a_0019: Station_1 70+00: Rutting at levee 
landside slope at point where bank was extended to add 
bench: Monitor and adjust mowing practices (A) 
WLSO_2015_a_0031: Station_1 87+00: Depression at 
riverside toe of levee, approximately 40 feet long.: Regrade 
to match adjacent areas to prevent ponding. (A) 
WLSO_2015_a_0034: Station_1 105+00: Depression on 
riverside toe near new pump station, approximately 20 feet 
long.: Regrade and fill to prevent ponding. (A) 

9. Cracking A A Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the 
crack.  No cracks extend continuously through the levee crest. 

No deficiencies were observed during the inspection. 

M Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along 
the crack.  No cracks extend continuously through the levee crest.  Longitudinal cracks are no 
longer than the height of the levee. 

U Cracks exceed 6 inches in depth.  Longitudinal cracks are longer than the height of the levee 
and/or exhibit vertical movement along the crack.  Transverse cracks extend through the entire 
levee width. 

10. Animal Control A A Continuous animal burrow control program in place that includes the elimination of active 
burrowing and the filling in of existing burrows.   

No deficiencies were observed during the inspection. 

M The existing animal burrow control program needs to be improved.  Several burrows are 
present which may lead to seepage or slope stability problems, and they require immediate 
attention.   

U Animal burrow control program is not effective or is nonexistent.  Significant maintenance is 
required to fill existing burrows, and the levee will not provide reliable flood protection until 
this maintenance is complete.   
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11. Culverts/ 
Discharge Pipes3         
(This item 
includes both 
concrete and 
corrugated metal 
pipes.) 

U A There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

The Sponsor submitted conduit inspections in April 2015. 
USACE has found that some of the conduits are in 
"Unacceptable" condition. Pipes with deficiencies noted 
should be remediated. Additionally, some pipes have not 
been fully inspected or the invert was obscured by water or 
sediment and should be re-inspected immediately. See 
attached summary table of actions for all culverts and for 
specific culverts requiring re-inspection. USACE requires all 
of the pipes to be inspected periodically, with the frequency 
between inspections not to exceed five years; therefore, all 
pipes should be inspected again by 2020. 

M There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

U Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

N/A There are no discharge pipes/ culverts. 

12. Riprap 
Revetments & 
Bank Protection 

A A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

No deficiencies were observed during the inspection. 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide. 

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses. 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

13. Revetments other 
than Riprap 

NA A Existing revetment protection is properly maintained, undamaged, and clearly visible.   

M Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.   
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U Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees. 

N/A There are no such revetments protecting this feature of the segment / system. 

14. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

U A Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

WLSO_2015_a_0010: Station_1 31+00: Cover of relief well 
# 9  is bent. Check #8 since cover is above grade.: Repair 
and ensure cover is secured. (A); The results of pump testing 
for all of the relief wells should be forwarded to USACE as 
soon as possible. Upon receipt, USACE will review the 
pump testing records, and provide the Sponsor with 
recommended actions. The relief wells are necessary to 
prevent seepage related issues from occurring during a flood. 
Without records of properly functioning wells (pump 
testing) this item presents an unacceptable risk to the 
functioning of the levee. Once records are provided, the 
results of the pump tests and implications for performance 
during a flood will also be considered in determining future 
ratings. 

M Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

15. Seepage A A No evidence or history of unrepaired seepage, saturated areas, or boils. No deficiencies were observed during the inspection. 

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 
1 If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected. 
2 Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements. 
3 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared. 
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Inspect ID: WLSO_2015_a_0017   Title: USACE_CENAB_WLSO_2015_a_0017_1.jpg   
Rated Item: 1. Unwanted Vegetation Growth  Caption: Rating: Minimally Acceptable; 
Remarks: Vegetation in vegetation free zone; Action:  Vegetation should be removed 
within 15 feet of the toe of the levee or to the extent of the easement (the lesser of the 
two).; Station_1: 61+00;  ; ; NA;  

  

 

Inspect ID: WLSO_2015_a_0022   Title: USACE_CENAB_WLSO_2015_a_0022_1.jpg   
Rated Item: 1. Unwanted Vegetation Growth  Caption: Rating: Minimally Acceptable; 
Remarks: Brush and  tree  growth observed on riverside levee toe.; Action: Remove 
vegetation from vegetation-free zone.; Station_1: 74+00; Station_2: 78+00 
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Inspect ID: WLSO_2015_a_0023   Title: USACE_CENAB_WLSO_2015_a_0023_1.jpg   
Rated Item: 1. Unwanted Vegetation Growth  Caption: Rating: Minimally Acceptable; 
Remarks: Vegetation is present on the landside slope of the levee embankment in the 
vicinity of the pedestrian walkway bridge.; Action: Sponsor should remove the unwanted 
vegetation from the vegetation-free zone and ensure that the riprap sections are 
undamaged.; Station_1: 74+00 

  

 

Inspect ID: WLSO_2015_a_0023   Title: USACE_CENAB_WLSO_2015_a_0023_2.jpg   
Rated Item: 1. Unwanted Vegetation Growth  Caption: Rating: Minimally Acceptable; 
Remarks: Vegetation is present on the landside slope of the levee embankment in the 
vicinity of the pedestrian walkway bridge.; Action: Sponsor should remove the unwanted 
vegetation from the vegetation-free zone and ensure that the riprap sections are 
undamaged.; Station_1: 74+00 
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Inspect ID: WLSO_2015_a_0025   Title: USACE_CENAB_WLSO_2015_a_0025_1.jpg   
Rated Item: 1. Unwanted Vegetation Growth  Caption: Rating: Minimally Acceptable; 
Remarks: Woody vegetation on levee riverside.  Issues with who should maintain: 
PENNDOT or Borough.; Action: Remove vegetation.; Station_1: 80+00 

  

 

Inspect ID: WLSO_2015_a_0037   Title: USACE_CENAB_WLSO_2015_a_0037_1.jpg   
Rated Item: 1. Unwanted Vegetation Growth  Caption: Rating: Minimally Acceptable; 
Remarks: Brush present at transition from training dike to the Central Avenue bridge 
wall, along the right bank side of Hagerman''s Run.; Action: Remove the unwanted 
vegetation from the transition.; Station_1: 88+00 
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Inspect ID: WLSO_2015_a_0037   Title: USACE_CENAB_WLSO_2015_a_0037_2.jpg   
Rated Item: 1. Unwanted Vegetation Growth  Caption: Rating: Minimally Acceptable; 
Remarks: Brush present at transition from training dike to the Central Avenue bridge 
wall, along the right bank side of Hagerman''s Run.; Action: Remove the unwanted 
vegetation from the transition.; Station_1: 88+00 

  

 

Inspect ID: WLSO_2015_a_0020   Title: USACE_CENAB_WLSO_2015_a_0020_1.jpg   
Rated Item: 3. Encroachments  Caption: Rating: Minimally Acceptable; Remarks: 
Railroad ballast encroachment on levee landside toe. Blocking concrete drainage swale at 
toe; Action:  Ballast should be removed from concrete swale. We understand that the 
railroad continually pushes ballast into swale.; Station_1: 69+00;  ; ; NA;  
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Inspect ID: WLSO_2015_a_0018   Title: USACE_CENAB_WLSO_2015_a_0018_1.jpg   
Rated Item: 6. Erosion/ Bank Caving  Caption: Rating: Minimally Acceptable; 
Remarks: Slopes adjacent to the Ecks Run pump station outlet are eroding.; Action: 
Sponsor should continue to monitor for additional erosion. Regrade and provide armoring 
as necessary.; Station_1: 69+00 

  

 

Inspect ID: WLSO_2015_a_0019   Title: USACE_CENAB_WLSO_2015_a_0019_1.jpg   
Rated Item: 8. Depressions/ Rutting  Caption: Rating: Acceptable; Remarks: Rutting at 
levee landside slope at point where bank was extended to add bench; Action: Monitor and 
adjust mowing practices; Station_1: 70+00 
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Inspect ID: WLSO_2015_a_0031   Title: USACE_CENAB_WLSO_2015_a_0031_1.jpg   
Rated Item: 8. Depressions/ Rutting  Caption: Rating: Acceptable; Remarks: Depression 
at riverside toe of levee, approximately 40 feet long.; Action: Regrade to match adjacent 
areas to prevent ponding.; Station_1: 87+00 

  

 

Inspect ID: WLSO_2015_a_0034   Title: USACE_CENAB_WLSO_2015_a_0034_1.jpg   
Rated Item: 8. Depressions/ Rutting  Caption: Rating: Acceptable; Remarks: Depression 
on riverside toe near new pump station, approximately 20 feet long.; Action: Regrade and 
fill to prevent ponding.; Station_1: 105+00 
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1. Unwanted 
Vegetation 
Growth1 

M A A grass-only or paved zone is maintained on both sides of the floodwall, free of all trees, 
brush, and undesirable weeds. The vegetation-free zone extends 15 feet from both the land 
and riverside of the floodwall, at ground-level, to the centerline of the tree. Additionally, an 8-
foot root-free zone is maintained around the entire structure, including the floodwall toe, heel, 
and any toe-drains. If the floodwall access easement doesn't extend to the described limits, 
then the vegetation-free zone must be maintained to the easement limits.  Reference EM 1110-
2-301 and/or Corps policy for regional vegetation variance. 

WLSO_2015_a_0001: Station_1 17+00: Small diameter tree 
located on landside of floodwall near transition with levee.: 
Remove from vegetation-free zone. (M) 
WLSO_2015_a_0003: Station_1 13+00: Station_2 15+00: 
Knotweed in riprap has been cut.: Sponsor is continuing 
removal efforts. (A) 

M Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the floodwall. 

U Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above.  This vegetation threatens the operation or integrity 
of the floodwall and must be removed. 

2. Encroachments A A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the floodwall. 

No deficiencies were observed during the inspection. 

M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.   

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the floodwall.   

3. Closure Structures 
(Stop Log 
Closures and 
Gates)                 
(A or U only) 

NA A Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

  

U Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

N/A There are no closure structures along this component of the FDR segment / system. 

4. Concrete Surfaces A A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

No deficiencies were observed during the inspection. 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   
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U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

5. Tilting, Sliding or 
Settlement of 
Concrete 
Structures2 

A A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

No deficiencies were observed during the inspection. 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

6. Foundation of 
Concrete 
Structures1 

A A No active erosion, scouring, or bank caving that might endanger the structure's stability.   No deficiencies were observed during the inspection. 

M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
For the purposes of inspection, the erosion or scour is not closer to the riverside face of the 
wall than twice the floodwall's underground base width if the wall is of L-wall or T-wall 
construction; or if the wall is of sheetpile or I-wall construction, the erosion is not closer than 
twice the wall's visible height.  Additionally, rate of erosion is such that the wall is expected to 
remain stabile until the next inspection.   

U Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is 
unacceptable if any turf, soil or pavement material got washed away from the landside of the 
I-wall as the result of a previous overtopping event.   

7. Monolith Joints A A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   
  

No deficiencies were observed during the inspection. 

M The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   
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U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the floodwall.   

8. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

U A Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

The results of pump testing for all of the relief wells should 
be forwarded to USACE as soon as possible. Upon receipt, 
USACE will review the pump testing records, and provide 
the Sponsor with recommended actions. The relief wells are 
necessary to prevent seepage related issues from occurring 
during a flood. Without records of properly functioning 
wells (pump testing) this item presents an unacceptable risk 
to the functioning of the levee. Once records are provided, 
the results of the pump tests and implications for 
performance during a flood will also be considered in 
determining future ratings.  
 
If there is access, the 8-in diameter perforated VCP collector 
pipe should be inspected. 

M Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

9. Seepage A A No evidence or history of unrepaired seepage, saturated areas, or boils. 
 

No deficiencies were observed during the inspection. 

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 
 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 

 

1 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
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1. Vegetation and 
Obstructions 

M A No obstructions, vegetation, debris, or sediment accumulation noted within interior drainage 
channels or blocking the culverts, inlets, or discharge areas.  Concrete joints and weep holes 
are free of grass and weeds.   

WLSO_2015_a_0008: Station_1 21+00: Some minor growth 
and sedimentation at inlet of 60-inch CMPs.: Remove from 
within headwall area and riprap. (M) 

M Obstructions, vegetation, debris, or sediment are minor and have not impaired channel flow 
capacity or blocked more than 10% of any culvert openings, but should be removed.  A 
limited volume of grass and weeds may be present in concrete channel joints and weep holes.   

U Obstructions, vegetation, debris, or sediment have impaired the channel flow capacity or 
blocked more than 10% of a culvert opening.  Sediment and debris removal required to re-
establish flow capacity.   

2. Encroachments A A No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the interior drainage system. 

No deficiencies were observed during the inspection. 

M Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.   

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of this component 
of the interior drainage system.   

3. Ponding Areas A A No trash, debris, structures, or other obstructions present within the ponding areas.  Sediment 
deposits do not exceed 10% of capacity.   

WLSO_2015_a_0036: Station_1 117+00: Private landowner 
is filling in residual ponding area east of Charles St. Storage 
capacity appears to be reduced and may cause unintended 
interior flooding:  The Sponsor should work with the 
property owner to prevent additional fill material being 
placed in the ponding area. (M) 

M Trash, debris, excavations, structures, or other obstructions present, or inappropriate activities 
that will not inhibit operations and maintenance.  Sediment deposits do not exceed 30% of 
capacity. 

U Trash, debris, excavations, structures, or other obstructions, or other encroachments or 
activities noted that will inhibit operations, maintenance, or emergency work.  Sediment 
deposits exceeds 30% of capacity.   

N/A There are no ponding areas associated with the interior drainage system. 

4. Fencing and 
Gates1 

A A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

No deficiencies were observed during the inspection. 

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   

N/A There are no features noted that require safety fencing. 

5. Concrete Surfaces 
(Such as gate 

M A Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

WLSO_2015_a_0006: Station_1 21+00: Small areas of 
deterioration in endwall at Maynard Run 60- inch CMPs 
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wells, outfalls, 
intakes, or 
culverts) 

M Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

have caused rebar to become exposed.: Patch holes in 
endwall. (M) 
WLSO_2015_a_0011: Station_1 44+00: Concrete 
deterioration at the Hill Street Pump station discharge.: 
Sponsor should inspect the headwall during times of low 
flow to determine the full extent of deterioration and make 
plans to repair the concrete. (M) 
WLSO_2015_a_0027: Station_1 83+00: Spalling at endwall 
of Hagerman's Run outfall.: Repair damaged concrete. (M) 

U Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

N/A There are no concrete items in the interior drainage system.   

6. Tilting, Sliding or 
Settlement of 
Concrete and 
Sheet Pile 
Structures2       

(Such as gate 
wells, outfalls, 
intakes, or 
culverts) 

A A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

No deficiencies were observed during the inspection. 

M There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

N/A There are no concrete items in the interior drainage system.   

7. Foundation of 
Concrete 
Structures3     
(Such as culverts, 
inlet and 
discharge 
structures, or 
gatewells.) 

A A No active erosion, scouring, or bank caving that might endanger the structure's stability.   No deficiencies were observed during the inspection. 

M There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
The rate of erosion is such that the structure is expected to remain stabile until the next 
inspection.   

U Erosion or bank caving observed that may lead to structural instabilities before the next 
inspection. 

N/A There are no concrete items in the interior drainage system.   

8. Monolith Joints A A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   

No deficiencies were observed during the inspection. 

M The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   



Interior Drainage System 
For use during Initial and Continuing Eligibility Inspections of interior drainage systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
 

Interior Drainage System 
Page 3 of 9  

 

Flood Damage Reduction Segment / System  
Inspection Report 

Williamsport -- South Williamsport (WLSO) 
 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

U The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the interior drainage system.   

9. Culverts/ 
Discharge Pipes4 

U A There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

The Sponsor submitted conduit inspections in April 2015. 
USACE has found that some of the conduits are in 
"Unacceptable" condition. Pipes with deficiencies noted 
should be remediated. Additionally, some pipes have not 
been fully inspected or the invert was obscured by water or 
sediment and should be re-inspected immediately. See 
attached summary table of actions for all culverts and for 
specific culverts requiring re-inspection. USACE requires all 
of the pipes to be inspected periodically, with the frequency 
between inspections not to exceed five years; therefore, all 
pipes should be inspected again by 2020. 

M There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

U Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

N/A There are no discharge pipes/ culverts.   

10. Sluice / Slide 
Gates5 

A A Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

No deficiencies were observed during the inspection. 

M Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

N/A There are no sluice/ slide gates.   
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11. Flap Gates/      
Flap Valves/ 
Pinch Valves1 

A A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

No deficiencies were observed during the inspection. 

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance. 

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

N/A There are no flap gates.   

12. Trash Racks  
(non-mechanical) 

A A Trash racks are fastened in place and properly maintained.   No deficiencies were observed during the inspection. 

M Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

13. Other Metallic 
Items 

NA A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

  

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

N/A There are no other significant metallic items.   

14. Riprap 
Revetments of 
Inlet/ Discharge 
Areas 

A A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

No deficiencies were observed during the inspection. 

M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

15. Revetments other 
than Riprap 

NA A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

N/A 
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M Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There are no such revetments protecting this feature of the segment / system. 
 
1 Proper operation of this item must be demonstrated during the inspection.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
3 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
4 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared.   
5 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators.  
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Inspect ID: WLSO_2015_a_0036   Title: USACE_CENAB_WLSO_2015_a_0036_1.jpg   
Rated Item: 3. Ponding Areas  Caption: Rating: Minimally Acceptable; Remarks: 
Private landowner is filling in residual ponding area east of Charles St. Storage capacity 
appears to be reduced and may cause unintended interior flooding; Action:  The Sponsor 
should work with the property owner to prevent additional fill material being placed in 
the ponding area.; Station_1: 117+00;  ; ; NA;  

  

 

Inspect ID: WLSO_2015_a_0006   Title: USACE_CENAB_WLSO_2015_a_0006_1.jpg   
Rated Item: 5. Concrete Surfaces (Such as gate wells, outfalls, intakes, or culverts)  
Caption: Rating: Minimally Acceptable; Remarks: Small areas of deterioration in 
endwall at Maynard Run 60- inch CMPs have caused rebar to become exposed.; Action: 
Patch holes in endwall.; Station_1: 21+00 
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Inspect ID: WLSO_2015_a_0006   Title: USACE_CENAB_WLSO_2015_a_0006_2.jpg   
Rated Item: 5. Concrete Surfaces (Such as gate wells, outfalls, intakes, or culverts)  
Caption: Rating: Minimally Acceptable; Remarks: Small areas of deterioration in 
endwall at Maynard Run 60- inch CMPs have caused rebar to become exposed.; Action: 
Patch holes in endwall.; Station_1: 21+00 

  

 

Inspect ID: WLSO_2015_a_0006   Title: USACE_CENAB_WLSO_2015_a_0006_3.jpg   
Rated Item: 5. Concrete Surfaces (Such as gate wells, outfalls, intakes, or culverts)  
Caption: Rating: Minimally Acceptable; Remarks: Small areas of deterioration in 
endwall at Maynard Run 60- inch CMPs have caused rebar to become exposed.; Action: 
Patch holes in endwall.; Station_1: 21+00 
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Inspect ID: WLSO_2015_a_0011   Title: USACE_CENAB_WLSO_2015_a_0011_1.jpg   
Rated Item: 5. Concrete Surfaces (Such as gate wells, outfalls, intakes, or culverts)  
Caption: Rating: Minimally Acceptable; Remarks: Concrete deterioration at the Hill 
Street Pump station discharge.; Action: Sponsor should inspect the headwall during times 
of low flow to determine the full extent of deterioration and make plans to repair the 
concrete.; Station_1: 44+00 

  

 

Inspect ID: WLSO_2015_a_0027   Title: USACE_CENAB_WLSO_2015_a_0027_1.jpg   
Rated Item: 5. Concrete Surfaces (Such as gate wells, outfalls, intakes, or culverts)  
Caption: Rating: Minimally Acceptable; Remarks: Spalling at endwall of Hagerman's 
Run outfall.; Action: Repair damaged concrete.; Station_1: 83+00 
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Inspect ID: WLSO_2015_a_0027   Title: USACE_CENAB_WLSO_2015_a_0027_2.jpg   
Rated Item: 5. Concrete Surfaces (Such as gate wells, outfalls, intakes, or culverts)  
Caption: Rating: Minimally Acceptable; Remarks: Spalling at endwall of Hagerman's 
Run outfall.; Action: Repair damaged concrete.; Station_1: 83+00 
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1. Pump Stations 
Operating, 
Maintenance, 
Training, & 
Inspection 
Records 

A A Operation, maintenance and inspection records are present at the pump station and are being 
used and updated, and personnel have been trained in pump station operations.  Names and last 
training date shown in the record book.   

No deficiencies were observed during the inspection. 

M Operation, maintenance and inspection records are present but not adequately used and 
updated. 

U No operation, maintenance and inspection records are present, or refresher training for 
personnel has not been conducted.   

2. Pump Station 
Operations and 
Maintenance 
Equipment 
Manuals 

A A Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and updated as required, and adequately cover all pertinent pump station features.  
O&M manuals include points of contact for manufacturers and suppliers of major equipment 
used in the facility. 

No deficiencies were observed during the inspection. 

M Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and adequately cover all pertinent pump station features.  However, they are 
incomplete and the necessary updates have not been made.   

U Operation and Maintenance Equipment Manuals are not available.   

3. Safety 
Compliance 

A A Safety compliance inspection reports by applicable local, state, or federal agencies available 
for review.   

No deficiencies were observed during the inspection. 

M No safety compliance inspection reports are available for review.   

4. Communications 
(A or M only) 

A A A telephone, cellular phone, two-way radio, or similar device is available to pump station 
operator and maintenance personnel.   

No deficiencies were observed during the inspection. 

M A telephone, cellular phone, two-way radio, or similar device is not available to pump station 
operator and maintenance personnel.   

5. Plant Building A A The building is in good structural condition with no major foundation settlement problems.  
The roof is not leaking, intake & exhaust louvers are clear of debris, fans are operational, etc.   

No deficiencies noted. 

M There are minor structural defects, minimal foundation settlement, leaks, or other conditions 
noted that need repair.  Defects do not threaten the structural integrity or stability of the 
building, and will not impact pumping operations.   

U The structural integrity or stability of the building is threatened, or there is damage to the 
building that threatens safety of the operator or impacts pumping operations. 

6. Fencing and 
Gates1 

A A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

No deficiencies noted. 

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   
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N/A There are no features noted that require safety fencing.   

7. Pumps1 A A All pumps are properly maintained and lubricated.  Systems are periodically tested and 
documented for review.  No vibration, cavitation noises or unusual sounds are noted when the 
pump is operated.  Bearing temperature sensor records don't indicate any problems.   

No deficiencies were observed during the inspection. 
All pumps are properly maintained and lubricated. Systems 
are periodically tested and documented. 
Coast down times: 
Hill St: #1 = 1 min 41 sec, #2 = 2 min 4 sec, #3 = 2 min 14 
sec 
Ecks Run: #1 = 1 min 2 sec, #2 = 1 min 7 sec 
Main St: #1 = 9 sec, #2 = 10 sec 

M Minor deficiencies noted that need to be closely monitored or repaired, such as the presence of 
slight vibrations, leakage of packing gland, bearing temperature sensors are inoperable or no 
record is present.  However, the pumps are operational and are expected to perform through 
the next period of usage.   

U Major deficiencies identified that may significantly reduce pumping operations.  For example, 
bearing sensor records indicate problems, excessive vibration noted, impellers are badly 
corroded, or there are eroded or missing blades.   

8. Motors, Engines, 
Fans, Gear 
Reducers, Back 
Stop Devices, etc. 

A A All items are operational.  Preventative maintenance and lubrication is being performed and 
the system is periodically subjected to performance testing.  Instrumentation, alarms, bearing 
sensors and auto shutdowns are operational.   

No deficiencies were observed during the inspection. 

M Systems have minor deficiencies, but are operational and will function adequately through the 
next flood.  Bearing sensors are not operational.   

U One or more of the primary motors or systems is not operational, or noted deficiencies have 
not been corrected.   

9. Sumps / Wet well A A Clear of debris, sediment, or other obstructions.  Procedures are in place to remove debris 
accumulation during operation.   

No deficiencies were observed during the inspection. 

M Debris, sediment, or other obstructions may be present and must be removed, but the sump/ 
wet well will function as intended during the next flood.  Procedures are in place to remove 
debris accumulation during operation.   

U Large debris or excessive silt present which will hinder or damage pumps during operation, or 
no procedures established to remove debris accumulation during operation.   

10. Mechanical 
Operating Trash 
Rakes1 

NA A Drive chain, bearing, gear reducers, and other components are in good operating condition and 
are being properly maintained. 

N/A 

M The trash rake is in need of maintenance, but is still operational.   

U Trash rake not operational or deficiencies will inhibit operations during the next flood event. 

N/A There are no mechanical trash rakes.   

11. Non-Mechanical 
Trash Racks 

A A Trash racks are fastened in place and properly maintained.   No deficiencies were observed during the inspection. 

M Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   
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U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

12. Fuel System for 
Pump Engines 

NA A Fuel system is operational, day tank present and operational, fuel fresh and rotated regularly. N/A 

M Fuel system is operational and of adequate capacity, but day tank is missing or fuel is not fresh 
and rotated regularly.   

U Fuel system not functional. 
N/A No fuel system.   

13. Power Source A A The normal power source and backup generators, if installed, are operational, properly 
exercised and well maintained.  Surge protection, grounding, lightning protection, 
transformers, and automatic/manual transfer of main power to backup system is working.   

No deficiencies were observed during the inspection. 

M Normal power source and backup units, if applicable, are operational with minor discrepancies 
or maintenance, inspection and exercising record is present but not up to date.  Preventative 
maintenance or repairs are required.   

U Normal power source or generators are not operational and must be repaired; or generator, if 
required, is not on site.   

14. Electrical 
Systems2 

A A Operational and maintained free of damage, corrosion, and debris.  Preventative maintenance 
and system testing is being performed periodically. 

No deficiencies were observed during the inspection. 

M Operational with minor discrepancies.  Preventative maintenance or repairs are required, but 
the components are expected to function adequately during the next flood event.   

U Components of the electrical system will not function adequately during the next flood event 
and must be replaced.   

15. Megger Testing 
on Pump Motors 
and Critical Power 
Cables 

U A Results of megger tests on pump motors or critical power cables show that the insulation 
meets manufacturer's or industry standards.  Tested within the last year.   

The annual megger tests have not been performed within the 
last 2 years. 

M Megger testing not conducted within the past year.  If megger tests on pump motors indicate 
that insulation resistance is below the manufacturer's or industry standard, but the resistance 
can be corrected with proper application of heat, this is minimally acceptable.  (The 
application of heat does not relate to critical power cables.) 

U Megger tests not conducted within past two years, or tests indicate that insulation resistance is 
low enough that the equipment will not be able to meet design standards of operation; or 
evidence of arcing or shorting is detected visually.   
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16. Enclosures, 
Panels, Conduit 
and Ducts 

A 

A All enclosures, panels, conduits, and ducts are protected from corrosion damage and show no 
rust, damage, or deterioration that would cause a safety concern.   

No deficiencies were observed during the inspection. 

M Minor surface corrosion which appears to be maintainable.  Cleaning and painting required.   

U Severely corroded and must be replaced to prevent failure, equipment damage, or safety 
issues. 

17. Intake and 
Discharge 
Pipelines 

A 

A Intake and discharge pipelines have no corrosion and paint is intact, except for minor touch up 
required.  Pipe couplings and anchors have no leakage or corrosion. 

No deficiencies were observed during the inspection. 

M Intake and discharge pipelines have minor corrosion and repair and painting is required.  Pipe 
coupling with anchors have minor leakage, corrosion and require bolts to be tightened. 

U Intake and discharge pipelines have major corrosion and replacement is required.  Pipe 
coupling with anchors have major leakage and is heavily corroded and requires replacement. 

18. Sluice/ Slide 
Gates3 

A 

A Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

All gates operated. Lubrication and maintenance has been 
performed and documented. 

M Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

N/A There are no sluice/ slide gates.   

19. Flap Gates/     
Flap Valves/ 
Pinch Valves1 

NA 

A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

N/A 

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance.   

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

N/A There are no gates on discharge lines from pump station.   

20. Cranes1 
M 

A Cranes operational and have been inspected and load tested in accordance with applicable 
standards within the last year.  Documentation is on hand.   

Crane is operational with no visble signs of corrosion, oil 
leakage, etc. However, it has not been load tested within the 
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M Cranes have not been inspected or operationally tested within the past year, or there are visible 
signs of corrosion, oil leakage, etc, requiring maintenance.   

last year. 

U Cranes are not operational, and this may prevent the pump station from functioning as 
required.  No documentation available on cranes.   

N/A There are no cranes.   

21. Other Metallic 
Items  
(Equipment, 
Ladders, Platform 
Anchors, etc) A 

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

No deficiencies were observed during the inspection. 

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

N/A There are no other significant metallic items.   
 

1 Proper operation of this item must be demonstrated during the inspection.   
2 Check motor control center, circuit breakers, pilot lights, volt meters, ammeters, sump level indicator, gate position indicators, remote operating systems, including SCADA and 
telemetry systems.  Also, check interior and exterior lighting; especially lighting near trash rack screens, ladders, walkways, etc.   
3 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators. 



Drainage Structure  Station Size Material Sponsor USACE USACE Inspection Observations/Remarks USACE Proposed Action USACE Detailed Remarks
Manhole "A"           

(Sewer Outlet No. 1)
13+64 10"

Cast Iron encased in 
concrete

Not inspected U Abandoned sanitary. No access. 
Provide verification of 

abandonment or assess/repair.
10‐inch diameter cast iron pipe at station 13+64 has not been inspected. Sponsor should provide 

verification that it has been adequately abandoned or inspect/repair. (U)

Sewer Outlet 1 13+86  30" CMP None U
Invert completely rusted out for first 3 feet and at 12 feet. Total length is 

34’ per as‐builts with initial 18’ encased in wall footing.  
Evaluate and provide verification 

of repair.

30‐inch diameter corrugated metal pipe Sewer Outlet at station 13+86.5 has invert completely rusted out 
for the first 3' and 12'. Although the pipe is encased in concrete in some portions, the pipe should be 

evaluated for immediate repairs. (U)

DS 1 13+86  8" VCP Not inspected A
Abandoned sanitary. Flapgate in MH at landside of wall. Pipe only 5 feet 

long and parallel to landside of wall.  
If available, provide conditional 

assessment.

8‐inch diameter vitrified clay pipe at station 13+86 from drop inlet to the manhole on landside of the 
levee was not inspected. Pipe is considered to be low risk, as time allows, the Sponsor should inspect the 

pipe if possible. (A)

Sewer Outlet 2 15+11 6" Steel Not inspected U Abandoned sanitary. Flapgate only. 
Provide verification of 

abandonment or assess/repair.
6‐inch diameter steel pipe at station 15+11 has not been inspected. Sponsor should provide verification 

that it has been adequately abandoned or inspect/repair. (U)

Sewer Outlet 3 15+50 6" VCP encased in concrete Not inspected U Abandoned sanitary beneath footing. Flapgate only.   
Provide verification of 

abandonment or assess/repair.
6‐inch diameter steel pipe at station 15+50 has not been inspected. Sponsor should provide verification 

that it has been adequately abandoned or inspect/repair. (U)

Sewer Outlet 4 16+00 6" and 8" VCP encased in concrete Not inspected U Abandoned sanitary. Flapgate only.  
Provide verification of 

abandonment or assess/repair.
6‐inch & 8‐inch diameter steel pipe at station 16+00 has not been inspected. Sponsor should provide 

verification that it has been adequately abandoned or inspect/repair. (U)

DS 2 18+33 8" VCP Not inspected U Abandoned sanitary. No access. Flapgate only.   
Provide verification of 

abandonment or assess/repair.
8‐inch diameter vitrified clay pipe at station 18+33 has not been inspected. Sponsor should provide 

verification that it has been adequately abandoned or inspect/repair. (U)

Maynard Run 21+35 East 60" CMP None U
Surface damage 0400 to 0700 with some coating gone and rust 1st 14 
feet; 3 small open joints; 1"‐2" gravel not removed from bottom.  

Flush pipe clean, re‐inspect, and 
evaluate for repair.

60‐inch diameter corrugated metal pipe carrying Maynard Run at Station 21+35 (east pipe) had surface 
damage 0400‐0700 with the majority of the bituminous coating gone and the invert of the pipe obscured. 
Rust seen at first 14‐feet of pipe and 3 small open joints. The Sponsor should flush the sediment from the 

pipe's invert, reinspect, and evaluate for repair. (U)

Maynard Run 21+35 West 60" CMP None U

Surface damage 0400 to 0700 with some coating gone and rust 1st 14 
feet; Small open joint at 18 feet; 1"‐2" gravel not removed from bottom. 

From routine inspection there is a gap at the inlet headwall at the 
concrete and the pipe interface.

Flush pipe clean, re‐inspect, and 
evaluate for repair.

60‐inch diameter corrugated metal pipe carrying Maynard Run at Station 21+35 (west pipe) had surface 
damage 0400‐0700 with the majority of the bituminous coating gone and the invert of the pipe obscured. 
Rust seen at first 14‐feet of pipe and 1 small open joint. The Sponsor should flush the sediment from the 

pipe's invert, reinspect, and evaluate for repair. (U)

5 32+65 6" VCP encased in concrete Not inspected U
Abandoned sanitary below wall footing. Flapgate only with concrete plug 

at outlet.  
Provide verification of 

abandonment or assess/repair.
6‐inch diameter vitrified clay pipe encased in concrete at station 32+65 has not been inspected. Sponsor 

should provide verification that it has been adequately abandoned or inspect. (U)

6 33+62 8" VCP encased in concrete Not inspected U From building and below wall footing. Flapgate only.
Provide verification of 

abandonment or assess/repair.
8‐inch diameter vitrified clay pipe encased in concrete at station 33+62 has not been inspected. Sponsor 

should provide verification that it has been adequately abandoned or inspect. (U)

7 35+05 10" VCP encased in concrete Not inspected U Sanitary from building and below wall footing. Flapgate only.
Provide verification of 

abandonment or assess/repair.
10‐inch diameter vitrified clay pipe encased in concrete at station 35+05 has not been inspected. Sponsor 

should provide verification that it has been adequately abandoned or inspect. (U)

Hill St. Pump Station 43+23 4'H X 5'W Cast in place concrete None A Small open joint at 26 feet; seal missing from bottom of gate (Hill St. PS)
Monitor the joint and replace the 

flap‐gate gasket.

4' x 5' cast in place concrete pipe at station 43+23 had small open joint observed at 26‐feet and seal 
missing from bottom of flapgate. Sponsor should monitor joint and add gasket to bottom of wooden flap‐

gate. (A)

4 51+00 18" CMP None M
Heavily rusted from 0300 to 0500 and 0700 to 0900 with invert paving 

cracking.  Heavily rusted 0300 t0 0900 at outfall.
Evaluate for repair and provide 
verification of remediation.

18‐inch diameter corrugated metal pipe at station 51+00 with heavy rusting from 0300 to 0500 and 0700 
to 0900 with large majority of bituminous coating missing. Sponsor should evaluate and schedule for 

repair  (re‐lining, etc.).

MH D
60+57 (Sidney 

Street)
15"

VCP (Xtra Strength) 
encased in concrete

Partial Inspection U
Heavily rusted gate in MH blocked closed with wood plank. Pipe not 

inspected, only MH. Not in use since 1964. Sponsor plans to remove flap 
gate and fill MH (Sidney Street)  

Provide verification of 
abandonment or assess/repair.

15‐inch diameter vitrified clay pipe encased in concrete at station 60+57 (Sidney Street) with heavily 
rusted flap‐gate in manhole. Only manhole inspection has been provided, and pipe has reportedly not 
been used since 1964. Sponsor should provide verification that it has been adequately abandoned or 

inspect/repair. (U)

Ecks Run Pump Station Sta 69+38 60" x 60" Cast in place concrete None A No deficiencies observed. Continue to Monitor.
60" x 60" cast in place concrete pipe at station 69+38 (Ecks Run Pump Station) has an open joint 37' 

landward of flap gate. Appears to be a contraction joint which was provided with waterstop and collars. 
No issue. (A)

MH E
71+40 (Curtin 

Street)
8" VCP encased in concrete Partial Inspection U

Heavily rusted flap gate in MH appears closed.  Not in use since 1964. 
Sponsor plans to remove flap gate and fill MH

Provide verification of 
abandonment or assess/repair.

8‐inch diameter vitrified clay pipe encased in concrete at station 71+40 (Curtin Street). Pipe has 
reportedly not been used since 1964. Sponsor should provide verification that it has been adequately 

abandoned or inspect/repair. (U)

6 76+75 18" CMP Not inspected U Bituminous coated with paved invert
Provide verification of 

abandonment or assess/repair.
18‐inch diameter corrguated metal pipe at station 76+75 has not been inspected. Sponsor should provide 

verification that it has been adequately abandoned or inspect/repair. (U)

Main St. Pump Station a 83+20 (Main St.  5.5'W x 5.5'H Cast in place concrete None A
Line deviates right with debris in line 45% at 48' riverward from sluice.  

This is non‐issue. Outlet extended during 1973 Restoration contract (part 
of WLNW drawings)

Continue to Monitor.
5.5 x 5.5' cast in place concrete pipe at station 83+20 has change in alignment 48' riverward from the 
sluice gate. The outlet was extended in the 1973 restoration contract (see northwest williamsport 

drawings). No action. (A)

84+29 16" Cast Iron Water Not inspected A
Original pipe abandoned and plugged with concrete. Pipe now runs up 

and over levee.
Provide conditional assessment if 

available, othewise monitor.
16‐inch diameter cast iron water pipe up and over the levee. Provide conditional assessment if available 

(digital correlators, etc.). (A)

MH F
86+50 (Church 

Street)
8" VCP encased in concrete Not inspected U

Heavily rusted flap gate blocked open several inches in MH.  Not in use 
since 1964. Sponsor plans to remove flap gate and fill MH

Provide verification of 
abandonment or assess/repair.

8‐inch diameter vitrified clay pipe encased in concrete at station 86+50 (Church Street). Pipe has 
reportedly not been used since 1964. Sponsor should provide verification that it has been adequately 

abandoned or inspect. (U)

Video Received 8 April 2015
SOUTH WILLIAMSPORT, PA FLOOD RISK MANAGEMENT SYSTEM

CULVERT INSPECTION SUMMARY

Conduits remarks generated by USACE in April 2016 (B. Cortright & J. Reed)
Recommended Rating

Inspection performed by Sponsor in September 2014
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Drainage Structure  Station Size Material Sponsor USACE USACE Inspection Observations/Remarks USACE Proposed Action USACE Detailed Remarks

97+93 (Fleming 
St.)   U/S side

8" Cast Iron Partial Inspection U
Camera in left (U/S) side of MH only. Shows 8" pipe with flap gate rusted 
out. Not in use since 1964. Sponsor plans to remove flap gate and fill MH 

(Fleming st.)

Provide verification of 
abandonment or assess/repair.

8‐inch diameter cast iron pipe at station 97+93 (Fleming Street). Pipe has reportedly not been used since 
1964. Sponsor should provide verification that it has been adequately abandoned or inspect/repair. (U)

MH G
97+93 (Fleming 
St.)  D/S side

15"
CMP (corrugated iron), 

fully coated, paved invert
Not inspected U

Pipe on this side of MH not videotaped.  Heavy rust of CMP as viewed 
from MH.  Need video to determine condition of this pipe.

Provide verification of 
abandonment or assess/repair.

15‐inch diameter corrugated iron pipe at station 97+93 (Fleming Street). Pipe has reportedly not been 
used since 1964. Sponsor should provide verification that it has been adequately abandoned or 

inspect/repair. (U)

108+65 18" CMP None A  Pipe appears in good condition. Continue to Monitor. 18‐inch diameter corrugated metal pipe at station 108+65 was inspected with no issues identified.(A)

122+00 18" CMP None A
 Pipe appears in good condition.  Corrugated metal seepage fins at 

Centerline of levee and 15' riverward.
Continue to Monitor. 18‐inch diameter corrugated metal pipe at station 122+00 was inspected with no issues identified.(A)

2. Prior to construction or repair/abaondment, plans and methods for abandonment/repair of pipes shall be coordinated with USACE to ensure that it is done in an adequate manner. USACE is available to discuss and review your plans and methods for repair/abandonment but cannot be responsible for the design of the method and 
plan.

1.  Seven original manholes ("A" through "G") were provided on existing sanitary sewer outfalls to the river to permit pumping of sewage over the protection during high river stages.  Pumping of the manholes are no longer required since new sanitary facilities have been installed by the Borough of South Wllllamsport in 1964.  Some of 
these pipes may be partially plugged.
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PREFACE 
 

This Pre-Inspection Packet was prepared for Periodic Inspection (PI) No. 01 of the 
Williamsport Flood Risk Reduction Project Flood Damage Reduction System in 2010, 
located in the City of Williamsport, Lycoming County, New York.  The Packet was 
prepared in advance of the 2010 Periodic Inspections (PI), but has been revised for 
additional system documentation and review comments received subsequent to the 2010 
field PI.  This Pre-Inspection Packet is included as Appendix K of the post-field Periodic 
Inspection Reports for the Flood Damage Reduction System. 
 
This Flood Risk Management Project Pre-Inspection Report will be updated and / or 
amended with subsequent re-inspections of the Flood Damage Reduction System every 
five years, the next to occur in Fiscal Year (FY) 2015.  Comments on the Pre-Inspection 
Packet in interim periods shall be submitted to the Baltimore District Engineer, United 
States Army Corps of Engineers, P.O. Box 1715, Baltimore, Maryland 21203-1715. 
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Revised Final Pre-Inspection Packet Assembly Instructions 
Williamsport, Pennsylvania, March 2011 

 
 
Note – The March 2011 Williamsport, PA Revised Final Pre-Inspection Packet was 
prepared from the September 2010 Draft Packet to address backcheck review comments 
and additional system documentation received from the United States Army Corps of 
Engineers (USACE) Baltimore District subsequent to the 28 - 30 June 2010 field Periodic 
Inspections (PI).  Revisions and amendments to this Final Pre-Inspection Packet are 
described in Table A. 
 

Table A 
 

Remove from the September 2010  
Final Report Replace with Revised Final Sections 

Final Outside report cover (binder sleeve) Revised Final outside report cover (binder 
sleeve)  

Final Inside Report cover Revised Final inside report cover 
Final report spine outside report edge Revised Final report spines outside report 

edge 
Submission letter Revised Final submission letter 
Table of contents (all) Final table of contents 
Report body (all sections, pp 1-67) Final report body (all sections) 
Appendix A, Figures A1 through A81 Revised Final Appendix A, Figures A1 

through A81 
Appendix F – remove Figure F-1 
September 2010 Final Flood Damage 
Reduction System Documents Catalog 

Final Appendix F - insert Figure F-1 March 
2011 Final Flood Damage  
Reduction System Documents Catalog) 

-- Included Appendix J (Williamsport Datum 
Diagram) 
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1. PROJECT DESCRIPTION 
 

1.1 Project Authorization  
  
By enactment of the Flood Control Act (approved 22 June 1936, Public Law No. 738), 
Congress authorized flood control works in Williamsport and other locations in 
Pennsylvania. The Flood Control Act of 1936, under which the Williamsport project was 
authorized, requires cooperation by local interests. Assurance of local cooperation, as 
required by the Act for the flood protection works of Williamsport, are contained in a 
Resolution of the City Council of Williamsport, Pennsylvania, dated June 5, 1940, 
guaranteeing and assuring the United States that all requirements for construction of 
flood-control works within the City and adjacent parts of Loyalstock Township and Old 
Lycoming Township will be complied with and specifically obligating the City to 
maintain and operate all the works after completion in accordance with regulations 
prescribed by the Secretary of War. 
 
For the explicit purpose of assisting the local interests in fulfilling their obligations with 
respect to the flood risk reduction project, the Water and Power Resources Board of the 
Commonwealth of Pennsylvania, by virtue of the Act of the Assembly approved the 10th 
day of March 1937, P. L. 43, as amended, was authorized to establish Flood Control 
Districts in the Commonwealth, to adopt official plans for such districts, and to enter 
contracts and agreements with municipalities for cooperation and assistance in 
constructing, erecting, financing, maintaining, using and operating State or Federal Public 
Flood Control Works or Improvements. 
 
In addition to the above assurances, the City of Williamsport is responsible for close 
inspection of mining operations which may occur underneath the flood risk management 
project, to insure that subsidence does not endanger the project integrity. 
 

1.2  Project Location  
  
The City of Williamsport, including the Newsberry Area, is located in Lycoming County, 
Pennsylvania.  The Williamsport Flood Risk Reduction Project surrounds the City of 
Williamsport and the Borough of South Williamsport.  The Flood Risk Reduction Project 
is situated on both the left and right banks of the West Branch Susquehanna River, 40 
miles above its confluence with the North Branch, and also on the left and right banks of 
Lycoming Creek. The Williamsport Flood Risk Reduction Project is divided into three 
hydraulically independent flood risk management systems. The three systems are as 
follows:  

1.2.1 Northeast Williamsport Flood Damage Reduction System (WLNE)   
The main section of Northeast Williamsport system is adjacent to the urban area of 
Loyalstock Township.  This system protects the left bank of the Susquehanna River and 
the left bank of Lycoming Creek. 
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1.2.2 Northwest Williamsport Flood Damage Reduction System (WLNW)  
This flood damage reduction system includes the Newberry Area of Williamsport and 
Old Lycoming Township.  The system is situated on the left bank of the Susquehanna 
River upstream from Lycoming Creek and on the right bank of Lycoming Creek. 
 

1.2.3 South Williamsport Flood Damage Reduction System (WLSO)  
This is the borough of South Williamsport in Lycoming County, and is situated on the 
right bank of the Susquehanna River directly opposite the City of Williamsport. 

 
Site vicinity and general view mapping are provided in Appendix A. 
 

1.3  Project Description  
  
The flood damage reduction systems provide flood risk reduction for the City of 
Williamsport, South Williamsport and Newsberry against floods from the Susquehanna 
River. This Flood Risk Management project includes approximately 13.7 miles of system 
protection. This include 12.8 miles of levees, 0.9 miles of floodwalls, approximately 92 
drainage structures, 9 closure structures, 12 pump stations, and appurtenant structures, as 
described in the USACE Task 0002 Scope of Work. The FRM project is divided into 
three systems; Northeast, Northwest, and South systems. The local Sponsor for the 
Northeast and Northwest Williamsport Flood Damage Reduction Systems is the City of 
Williamsport, located at 1550 West Third Street, Williamsport, Pennsylvania and the 
Sponsor for the South Flood Damage Reduction System is Borough of South 
Williamsport, located at 329 West Southern Avenue, South Williamsport, PA 17701. The 
systems are described as follows: 
 

1.3.1 The Northeast Williamsport Flood Damage Reduction System 
(WLNE)  
(Flood Control (FC) System Identification (ID) 2305320001)  

  
This section of the levee extends from high ground on Lycoming Creek near US 
Highway No. 15 (High Street) along the left bank of Lycoming Creek to the west branch 
of the Susquehanna River to Millers Run at the downstream. At the upstream, it extends 
along the right bank of Millers Run to high ground. The total distance of the levee is 
approximately five miles. There are concrete flood walls, a total length of about one-half 
mile, along the west branch of the Susquehanna River between McClures Run and 
Millers Run, along Lycoming Creek between High Street and Memorial Avenue, and 
between West Third Street and the Reading Railroad.  The total protected area, as 
estimated from the National Levee Database (NLD), is approximately 2326 acres.  
 
There are four pump stations at Hepburn Street, Basin Street, Penn Street, and McClures 
Run for pumping surface drainage and some sanitary sewage from the protected areas.  
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To facilitate construction, the NE protective works was designated as Section I and 
divided into various levee units: Unit Nos. 1, 2A, 2B, 3, and part of 5C. Major 
construction work occurred between December 1940 and September 1955. 

 
1.3.2 The Northwest Williamsport Flood Damage Reduction System 

(WLNW)  
(FC System ID 2305320002)  

  
This consists of a levee and a section of flood wall. The levee extends from high ground 
along the south side of the Pennsylvania Railroad tracks, in a southerly direction, 
paralleling the tracks to Daugherty Run at the downstream and along the left bank of 
Daugherty Run to Susquehanna River. In addition, at the downstream, it extends along 
the left bank of the west branch of the Susquehanna River to Lycoming Creek. At the 
upstream, it spans along the right bank of Lycoming Creek to Bottle Run, and along the 
right bank of Bottle Run to high ground. There is also a levee on the left bank of the 
Bottle Run channel upstream of the Highway No. 15 culvert.  The total length of the 
levee is about 6.25 miles. The concrete flood wall which supports the levee is about one-
tenth of a mile long and provides protection along the right side of Lycoming Creek 
between Marydale Avenue and a point 150 feet south of Foy Avenue. The total protected 
area is approximately 1323 acres.  The area of protection was estimated from the 
National Levee Database (NLD). 
 
Interior drainage features include pump stations at Spring Run and Mill Race together 
with gravity drainage outlets dispose of storm water. A pumping station at Arch Street 
disposes of sanitary flows reaching the levee at that location during high river stages. 
Bottle Run, a right bank tributary of Lycoming Creek was diverted into a new channel 
around the upstream end of the levee protection works. Closure Structures include a flood 
barrier at Memorial Avenue, and closure sills at crossings of the three railroads 
(Pennsylvania, Reading and New York Central Railroads), and a low opening at West 
Fourth Street that will require closing during flood stages on Lycoming Creek. 
 
To facilitate construction, the WLNW protective works was designated as Section II and 
divided into various levee units: Unit Nos. 4A, 4B, 4C, 5A, 5B, part of 5C. Major 
construction work occurred between November 1947 and December 1955. 
 

1.3.3 The South Williamsport Flood Damage Reduction System 
(WLSO)  
(FC System ID 2305320003)  

 
This consists of a system of about 2.31 miles levees and concrete flood walls, and 
appurtenant structures briefly described as follows: about 2.14 miles of earth levee and 
0.17 mile of reinforced concrete flood wall along the right bank of the West Branch of 
the Susquehanna River. It commences at high ground at Maynard Street and extends 
downstream along the river to a point approximately 350 feet downstream from Charles 
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Street. The levee then swings south away from the river, runs parallel to Charles Street 
and terminates at high ground in the vicinity of Charles Street and Central Avenue. The 
total protected area, as estimated from the National Levee Database (NLD), is 
approximately 294.4 acres. 
 
 A reinforced concrete pressure culvert, flume, and other improvements have been done 
to provide for control of Hagermans Run.  There are also three pumping stations for 
disposal of interior drainage and appurtenant drainage structures. There exist three creeks 
tributary to the river within the protected area, namely, Maynard Run, Hagersman Run 
and Ecks Run. 

 
To facilitate construction, South Williamsport was designated Levee Section III and Unit 
Nos. 6A, 6B and 6C. Unit 6C was further subdivided into two sections. Major 
construction work occurred between February 1948 and May 1952.    
 
General flood damage reduction system data, and a breakdown of components by system, 
is provided in Table 1-1 below. Various improvements and repairs were made to the 
flood damage reduction systems over the years. Primary improvements included 
rehabilitation of drainage channels, floodwall repair, and concrete rehabilitation. The 
Flood Control Works provide flood risk reduction for urban, residential, commercial and 
industrial areas of Williamsport. Copies of sample mapping, profiles, sections and details 
of the systems can be found in Appendix A. Files for all flood damage reduction system 
documents provided by the USACE for this project will be included in the Periodic 
Inspection (PI) Report, which will be prepared after this report and the PI field inspection 
for this project. Copies of the original Real Estate maps identifying lands, easements and 
rights-of-way for the Northeast and Northwest Williamsport are kept with the Sponsors 
which will be made available to us during the field inspection.  Real Estate maps for 
South Williamsport are provided in Appendix B.  A description of the project, project 
improvements, deficiencies and recommended remedial measures are included in the 
Operation and Maintenance Manuals, 1987 (first edition June 1955) for South 
Williamsport, and 1988 (first edition April 1956, 2nd edition November 1974) for NE 
and NW Williamsport.  

 
Table 1-1 

 
GENERAL FLOOD DAMAGE REDUCTION SYSTEM DATA 

(Approximate Breakdown Based on the USACE Inspection Field Maps and Levee 
Inspection System (LIS) Tool Data) 

 

Feature 
Measurement 

WLNE WLNW WLSO 

System Miles, 13.7 Total Levee & 
Floodwall 

5.1 6.25 2.31 
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Feature 
Measurement 

WLNE WLNW WLSO 

Levee Miles, 12.8 Total 4.51 6.15 2.14 

Floodwall Miles, 0.9 Total 0.6 0.1 0.2 

Closure Structures, 9, Sandbag Type, 
Stop logs,  Aluminum Flood Barriers 

5 
 

4 
 

 

Transportation Crossings, 38 Total    

Railroad Crossings, 6 Total 2 3 1 

Highway / Road, 32 Total 6 21 5– 

Gravity Drainage Structures   92 
Total  

29   38  25 

Pumping Stations, 12 5 4 3 

Relief Wells, 113 63 (or 49*) 37 13 (or 25*) 

Piezometers, 9 5 4 0 

(1)Breakdown values reflect some differences in value sources. 
* there are disparities between LIS data and O&M manuals. 
 

1.4  Level of Protection  
 

1.4.1 The Northeast Williamsport Flood Damage Reduction System 
(WLNE)  

 
The WLNE was originally designed to provide flood risk reduction with a minimum of 
four feet of freeboard for the City of Williamsport against a flood discharge in the 
Susquehanna River equal to that of the 1936 flood or a confined flow of 264,000 cfs as 
stated in the February 1953 Design Memorandum No. 1.  Per the December 1988 O&M 
manual, the tropical storm of June 1972 produced a peak discharge of 279,000 cubic feet 
per sec (cfs) in the West Branch Susquehanna River, which was slightly in excess of the 
design flow 264,000 cfs. However, the levees were not overtopped with the river cresting 
approximately 1.5 feet below top of levee, and damage was minimal.  Thus, the 
protective works will provide flood risk reduction with a minimum of four feet of 
freeboard against a flood in the Susquehanna River with a discharge equal to the 
maximum flood of record, which occurred in June1972 flood, or a confined flow of 
279,000 cfs.  On the other hand, the Lycoming Creek was designed for a discharge of   
40, 000 cfs with a minimum freeboard of three feet as stated also in the February 1953 
Design Memorandum No. 1.   
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1.4.2 The Northwest Williamsport Flood Damage Reduction System 

(WLNW) 
 
The WLNW was originally designed to provide flood risk reduction with a minimum of 
four feet of freeboard for the city of Williamsport against a flood discharge in the 
Susquehanna River equal to that of the 1936 flood or a confined flow of 264,000 cfs as 
stated in the February 1953 Design Memorandum No. 1.  Per the 1988 O&M manual, the 
tropical storm of June 1972 produced a peak discharge of 279,000 cfs in the West Branch 
Susquehanna River, which was slightly in excess of the design flow 264,000 cfs. 
However, the levees were not overtopped with the river cresting approximately 1.5 feet 
below top of levee, and damage was minimal.  Thus, the protective works will provide 
flood risk reduction with a minimum of four feet of freeboard against a flood in the 
Susquehanna River with a discharge equal to the maximum flood of record, which 
occurred in June1972 flood, or a confined flow of 279,000 cfs. Furthermore, the 
referenced design memorandum states that Lycoming Creek was designed for a discharge 
of 40, 000 cfs with a minimum freeboard of three feet and that Bottle Run was designed 
for a discharge of 5,000 cfs. 
 

1.4.3 The South Williamsport Flood Damage Reduction System 
(WLSO) 

 
Per the September 1987 O&M manual, the WLSO will provide flood risk reduction with 
a minimum of four feet of freeboard for South Williamsport against a flood discharge 
equal to that of the 1936 flood or a confined flow of 264,000 cfs.  

 
1.5  Data Collection  

 
Flood Damage Reduction System data is comprised of past reference data, reports, 
computations and drawings, as well as the System data that has been collected with the 
current Periodic Inspection (PI #01) for this project.  The past reference data is the basis 
for this Pre-Inspection Packet.  A listing of reference Flood Damage Reduction System 
documents obtained and reviewed for this project is included in Appendix F.  The Flood 
Damage Reduction System field data to be collected with the current PI will be attributed 
with a unique identifier, which ties the inspection feature to the inspection checklist data.  
This data will be presented in the advanced report that will be the backbone of the 
upcoming Draft Periodic Inspection Report.  The unique identifier will be established in 
the field as the inspection point is collected in the Levee Inspection System (LIS) data 
collection Tool. When an inspection form is completed in the LIS Tool, a record is 
written to the INSPECTION table in the Levee_Inspection database. 
 
 (C:\Levee_Inspection\Database\Levee_inspection.mdb).   
 
The LIS automatically assigns the new inspection point a unique identifier in the 
Inspection table, in the INSPECT_ID field.  The format of the unique naming convention 
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is as follows: 
 
Agency_District_Levee_Segment_InspectionYear_InspectionCycle_ObservationNumber 
 
For example, the record, “USACE_CENAB_WLNE_2008_a_0001” represents the 1st 
inspection observation for the USACE Baltimore District, Northeast Williamsport Flood 
Damage Reduction System, 2008 year, cycle “a”.  Cycle “a” refers to the first Flood 
Damage Reduction System Periodic Inspection for this Levee.  The unique identifier ties 
the project features to the inspection checklist. INSPECT_ID values are referenced for 
the basic and advanced reporting. 
  
2. MAPS AND DRAWINGS 
 
In general, Appendix A contains the following documents: (Refer to Appendix A cover 
sheet for a full listing) 
 
 Vicinity and Project Maps 
 Typical section drawings 

Channel improvement drawings 
Channel Profiles 
Foundation Exploration Logs 
Floodwall wall details 
Closure structure details 
 

3. INSTRUMENTATION DATA 
 
With the exception of stream gages, there are no other known instrumentations installed 
throughout the Williamsport Flood control works.  The stream level data are taken during 
high water events to use as an indication of levee performance. The main reference 
stream gage for monitoring river level in the West Branch of Susquehanna River is 
located at Market Street. 
 

3.1  The Northeast Williamsport Flood Damage Reduction System(WLNE):  
 

 Two water level gages at McClures Run Pump Station. 
 River levels at the other three pump stations, Hepburn St., Basin St., and Penn St. 

are inferred from the stream gage reading at Market Street.  
 Five Piezometers 

 
3.2  The Northwest Williamsport Flood Damage Reduction System(WLNW):  

 
 Each of the three pump stations (Arch St., Spring Run and Mill Race) have three 

gages to measure river/creek levels, and water level within sewer, wet well and 
sump and ponding areas at each station. 

 Four Piezometers 
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3.3  The South Williamsport Flood Damage Reduction System (WLSO): 

 
 River levels at the three pump stations are inferred from gage readings at Market 

Street.  However, two gages at each station to monitor water levels in gravity flow 
chambers and sump areas.  

 
4. PROJECT DESIGN DOCUMENTATION 
 
We received flood damage reduction system documentation from the USACE Baltimore 
District and the Sponsor.  The documents included, but were not limited to the 1987 and 
1988 O&M manuals, real estate maps, drawings, 2008 Routine Inspection Reports, and 
the Williamsport Vertical Datum Diagram.  Electronic copies of system documents will 
be provided for each Flood Damage Reduction System at the time of project closeout. 
 
5. TECHNICAL SUMMARY OF FOUNDATION CONDITIONS 
 
Foundation conditions along the levee embankments and floodwall alignments including 
pump stations and associated drainage structures, and materials within the designated fill 
borrow areas were explored using drill holes/test borings, auger borings, test pits and test 
trenches. In-situ testing including standard penetration test in drill holes, in-situ field 
permeability testing were also performed adjacent to several test holes. In addition, soils 
laboratory testing including visual classification and mechanical analyses were reportedly 
conducted on representative number of soil samples. Laboratory testing included water 
content, Atterberg Limits, void ratio, coefficient of permeability, and shear strength. 
 
Foundation evaluations based on published geologic mapping for the general project area 
and results of the site-specific subsurface explorations performed are discussed below. 
Boring location plans and exploration logs are provided in Appendix A 
 

5.1 General Geologic Setting  
 

5.1.1 Regional Geology 
 
The West Branch Susquehanna River at Williamsport lies in the Bald Eagle Valley which 
lies along the northwest margin of the Valley and Ridge sections of the Appalachian 
Physiographic Province. This area lies between the foothills of the Allegheny Front, the 
prominent plateau mountains to the north, and Bald Eagle Mountain on the southeast, 
which deflects the river from its normal southward course to a northeast course from 
Lock Haven to Muncy.  Bald Eagle Mountain, which forms the northwest limb of the 
Nittany Arch, terminates abruptly downstream at Muncy where the anticlinal fold 
dissipates and the river turns sharply southward to join the North Branch at 
Northumberland. 
 
 



FOR OFFICIAL USE ONLY 

 

Revised FINAL Pre-Inspection Packet March 2011 
Williamsport, Pennsylvania Flood Damage Reduction Project 

9 
 

5.1.2 Glacial Geology 
  
At least three stages of glaciations have contributed to the physiography of the 
Williamsport area. The most recent advance, the Wisconsin, did not penetrate as far south 
as Williamsport. Lobes of the ice sheet did extend down the valleys of Lycoming and 
Loyalsock Creeks to within a few miles of Williamsport to which locality large amounts 
of glacial detritus were transported and accumulated by the south flowing tributaries of 
the Susquehanna. Two earlier ice sheets covered Bald Eagle Valley to a distance well 
upstream from Williamsport, deepened the valley as they advanced, dammed up the 
Susquehanna River to form glacial lakes, and upon their retreat northward left numerous 
features of deposition, many of which were later partially reworked by run-off water or 
buried beneath stream-deposited drift during the Wisconsin stage.   
 

5.1.3 Site Geology 
 
Bedrock underlying the levee alignments consists of Devonian Helderberg Limestone 
with some interbedded Sandstone and Shale having an east northeast strike and dipping 
35 to 45 degrees north.  The limestone, less resistant than the sandstones forming the 
ridges north and south of Williamsport, controls the course of the Susquehanna River at 
this point. Glacial plucking and abrasion during pre-Wisconsin stages over-deepened the 
river valley which became filled with outwash deposits during the Wisconsin stage. As a 
result, the Susquehanna at Williamsport flows on a thick layer of glacio-fluvial deposits 
which the river has not yet been able to remove.  At the site, the Susquehanna has built a 
low natural level along its banks and at most places the glacio-fluvial deposits between 
the valley walls are covered with a mantle of river alluvium deposited during floods. 
 
 5.2 The Northeast Williamsport Flood Damage Reduction System (WLNE)   
 
We have reviewed available project information including the original 1940‟s contract 
drawings, and design reports (for example, Analysis of Design Levee Unit No. 2, 
1941/1944, Basis of Design January 1942, Modification of Basis of Design, Penn Street 
Pump Station, November 1944, I-Wall Evaluation- Phase II Report, 2007). 

5.2.1 Subsurface Explorations and In-situ Testing   
 
Foundation conditions were explored to various depths as summarized in Table 5-1. 
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Table 5-1 
Summary of Subsurface Explorations and In-situ Testing 

 
Location Year No. Drill 

Holes/Test 
Borings 

No. Auger 
Borings 

No. Test Pits 

WLNE (From 
US Highway 
No. 15 to 
Locust Street) 
- Levee 
- Walls 
- Borrow Areas  

 
1940 

 
20 (23‟- 54‟) 
  4 (30‟- 50‟) 
- 

 
17 (3‟-15‟) 
- 
- 

 
- 
- 
34 (4‟- 18‟) 

WLNE (From 
McClures 
Run Pumping 
Station to  
Millers Run)  
- Levee 
- Walls 
- Borrow Areas 

 
1941  

  
24 (17‟ - 31‟) 
  9 (28‟- 42‟) 
 

 
6 (4‟- 15‟) 
 - 
5 (8‟-17‟)  

  
- 
- 
8 (7‟ – 12‟) 

WLNE (From 
Locust Street 
to McClures 
Run Pumping 
Station) 
- Levee 
- Borrow Areas  

 
1944 

 
49 (12‟ – 84‟) 
- 

 
2 ( ref. at 10‟) 
- 

 
5 (10‟) 
7 (10‟-22‟) 

 

5.2.2 Foundation Conditions: 
 
WLNE (From US Highway No. 15 to Locust Street).  Along the level alignment, the 
major strata encountered include a 4- to 12-ft thick impervious silt, sandy silt and clay 
overlying pervious sandy gravel stratum to a depth of about 50 feet. Locally, about a 3- to 
12-foot thick layer of existing fill consisting of rock fragment, cinders, ashes, and other 
miscellaneous materials was encountered above the natural soils. Limestone bedrock was 
encountered locally at about 50 feet depth.  Along the floodwall (Sta. 5+41 to Sta. 
15+89), subsurface conditions encountered 6 to 8 feet thick silt and clay stratum 
overlying a compact sandy gravel stratum to a depth of about 40 feet. 
 
WLNE (From McClures Run Pumping Station to Millers Run). In general, the 
foundation conditions area along the levee alignment is composed of a layer of relatively 
impervious sandy silt and clayey silt underlain by a more pervious stratum of sand and 
gravel. The thickness of the impervious layer varies from several inches to twenty feet. 
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The borings in the vicinity of the Washington Boulevard Pumping Station (Sta. 277+10) 
showed that bedrock was approximately 22 feet beneath the surface. Because of the 
proximity of rock to the floor of the sump, the station will be founded on the rock, thus 
obviating any future settlement. 
 
Along floodwall (Sta. 252+25 to Sta. 264+65), conditions include 10 to 12 feet of sandy 
silt overlying a fine to coarse gravel with cobbles to a depth of 40 feet. Below this depth 
is shale bedrock.  Along floodwall (Sta. 264+65 to Sta. 264+97), limited subsurface 
information indicated an overlying soft silt and clay overlying compact sandy gravel to a 
depth of 18 feet. 
 
WLNE (From Locust Street to McClures Run Pumping Station). In general, the 
foundation conditions area along the levee alignment is composed of a layer of relatively 
impervious sandy silt underlain by a more pervious stratum of sand and gravel. About a 
5- to 12-foot thick layer of existing fill consisting of coal dust, cinders, ashes, and other 
miscellaneous materials occurs above the natural soils. The thickness of the impervious 
layer varies from several inches to about 15 feet. Limestone bedrock was encountered 
locally at depth in excess of 70 feet. The transition between natural soils and bedrock is 
characterized by weathered rock fragments. 
 
Borrow Materials. Fill materials available in the borrow areas included both pervious 
and impervious materials, which were used within both the impervious and pervious 
levee sections. Generally, the impervious materials encountered consisted of silt with 
trace fine sand. Pervious materials consisted of sand and gravel with trace of silt. The 
materials available in the borrow areas have an angle of internal friction of approximately 
30 degrees. The compacted weight of the impervious material at the optimum moisture 
content was found to range from 128 pcf to 132 pcf. 
 

5.2.3 Foundation Subgrade Preparations 
  
The geologic conditions disclosed by the subsurface explorations were considered to be 
favorable for construction of the levees and other structures. Reportedly, there was no 
evidence of solution cavities or deeply weathered zones in the limestone surface which 
may allow subsidence of the overlying sediments. Thus, in general, with the exception of 
the artificial fills, the overburden natural soils were considered to be sufficiently compact 
and stable to support the structural loads. The levee sections were reportedly analyzed for 
foundation stability, and found to be adequate. The pumping stations were founded on a 
stratum of natural silty sandy gravel. The computed foundation bearing pressures for 
structures were reported to be less than the allowable pressures. 
 
Prior to placing levee embankments, the entire area under the levee was reportedly 
stripped to a width of approximately five feet beyond each toe and to a minimum depth of 
12 inches as part of the foundation subgrade preparations. Inspection trenches, as 
required, were excavated to determine foundation conditions, and unsuitable foundation 
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materials including existing fill were reportedly removed and replaced with impervious 
fill to provide stable bearing conditions and control seepage.  
 

5.2.4 Underseepage/Relief Wells 
  
Due to the short duration of flood stages and the highly impervious materials used in the 
levees, seepage is negligible except in areas where the foundation material is highly 
pervious. Provisions for control of underseepage through the pervious glacio-fluvial 
foundation deposits included use of pervious drainage trenches, relief wells and landside 
berms, and cut-off sheet piling. Per the O&M manual, a system of forty-nine 12-inch 
diameter relief wells, 13 to 61 feet deep, has been provided for the control of seepage in 
order to reduce the pressure of river seepage under the levee and prevent sand boils or 
"blowouts" on the landward side.  Seepage relief systems have been provided between 
Fourth Street and Cemetry Run, left bank of Lycoming Creek and vicinity of Millers Run 
and West Branch of Susquehanna River (right bank of Millers Run). There are 
discrepancies between the number of wells listed in the LIS Feature Table (63 total) and 
what is listed in the O & M manual (49 total). The discrepancies listed between the O&M 
manual and LIS are expected to be reconciled during the field inspection.    
 
The constructed levee sections were composed of both pervious material on the land side 
of the levee, and impervious material on the river side. The pervious section will facilitate 
the drainage of any seepage which may pass through the levee, thus preventing erosion of 
the landward toe. Drainage trenches, with a depth of five to eight feet, were installed 
under the pervious sections of levee and filled with pervious material. The trenches will 
intercept and carry off seepage which may flow under the levee, thus minimizing the 
danger of boils developing behind the levee. 

 
 
 5.3 The Northwest Williamsport Flood Damage Reduction System (WLNW)   
 
Per Design Memorandum No. 1 dated February 1953 (revisions dated May 1953), 
foundation conditions are summarized as follows: 
 

5.3.1 Subsurface Explorations and In-Situ Testing   
 
Foundation conditions were explored to various depths as summarized in Table 5-2.   
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Table 5-2 
Summary of Subsurface Explorations and In-situ Testing 

 
Location Year No. Drill 

Holes/ Test 
Borings 

No. Auger 
Borings 

No. Test 
Pits 

Trenches Permeability 
Testing 

WLNW 
(From Arch 
Street to 
Bottle Run)  

1938  27* (31‟ – 80‟)     

WLNW 
(From Arch 
Street to 
Bottle Run) 

1944 
to 
1955 

 55*  
(20‟ – 44‟) 

42  
(3.5‟ - 18‟) 

6  
( 8‟ depth) 

7 55 

WLNW 
(From Arch 
Street to 
Bottle Run) 
 

1952  
7 
3 

 
5 
6 

 
2 

  

WLNW 
(From 
Southside 
Pennsylvani
a Railroad 
near 
Daugherty 
Run to Arch 
Street) 

1949 38 (25‟ – 83‟) 27 (3‟ -20‟)   38 

Borrow #1 1949 11 (15‟-51‟)     
Borrow #2 1951  17 (6‟-23‟)    

*2-1/2” diameter drill holes; **4” diameter drill holes. 
 

5.3.2 Foundation Conditions: 
 
WLNW (From Arch Street to Bottle Run).  Along the level alignment, a considerable 
range of foundation soils exist on the west bank of the Lycoming Creek. The top stratum 
is comprised of materials with three general classifications including: a) 3 to 15-ft thick 
(averaging 5 ft) impervious blanket of alluvium consisting of sandy silt, silty sand, and 
silt, b) relatively pervious silty sandy gravel and sandy gravel, and c) One to 12-foot thick 
fill consisting of cinders, ashes, slag, bricks and other miscellaneous materials. 
Deposition of fill materials resulted from industrial activities, particularly along the lower 
reaches of Lycoming Creek, old residential areas, and railroads. The underlying 
foundation stratum consists of pervious sandy gravel and gravel with variable depths to 
bedrock between 15 and 58 feet. In the reach upstream from highway crossing US Route 
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15, including Bottle Run, the character of the glacial deposits underlying the impervious 
blanket changes from pervious sandy gravel to impervious, silty sandy gravel. This 
change gradually nears the surface blanket and in the vicinity of Mill Lane and beyond, 
overburden soil is impervious throughout. 
 
Bedrock, principally limestone, was encountered at depths ranging from 15 to 58 feet, 
becoming shallower northward. However, rock encountered at 15-foot depth locally was 
sandstone, and can be correlated along the strike with the prominent sandstone 
escarpment east High Street and west of Dewey Avenue. Limestone was encountered at 
depths of 37 to 58 feet. 
 
Subsurface conditions in the vicinity of the I-Wall between Sta. 105+78 and Sta. 110+00 
was based on only one boring which extended 20 feet deep. The subsurface soils consist 
of 8 feet of a silty sand overlying a semi-compact sandy gravel to a depth of 20 feet. 
 
WLNW (From Southside Pennsylvania Railroad near Daugherty Run to Arch 
Street). Soil overburden along the levee alignment consists of a layer of stream alluvium 
(6 to 22 feet deep, averaging 15 feet) overlying glacio-fluvial deposits of 80 feet or more 
thick. The stream alluvium consists of a nearly continuous impervious blanket of silty 
sands and sandy silts upon which the levee was constructed.  The glacial deposits consist 
of silty sand, sand and silty gravels ranging from impervious to pervious. Locally, cinder 
fill was encountered at approximate Sta. 80+00, and buried waste materials at the Glyco 
Products Company in the vicinity of Sta. 100+00.  Bedrock was not encountered during 
the subsurface explorations.  The deepest test boring, near the confluence of Daugherty 
Run with the Susquehanna River did not reach rock at a depth of 80 feet.    
 
Pumping Stations. Overburden in the vicinity of Mill Race and Spring Run pumping 
stations consists of 40 to 50 feet of glacio-fluvial deposits covered with a relatively thin 
surface layer of recent stream alluvium. Spring Run Pumping Station was founded on a 
stratum of silty sandy gravel which occurs to a depth of about 13 feet below the proposed 
footing elevation. None of the four drill holes to depths of 25 feet or more close to Spring 
Run pumping station encountered bedrock. However, information from other exploratory 
borings in the vicinity indicate rock to be limestone and at a depth in excess of 40 feet. 
The bottom of the foundation slab was reportedly to be about 6 feet below ground water 
level recorded during drilling operations. However, the bearing stratum was reported to 
be medium dense to very dense compactness.  
 
Mill Race pumping station is founded on a stratum of silty sandy gravel. This stratum 
was encountered to a depth of 13.5 feet below foundation elevation. Other explorations in 
the area indicate the stratum extends to rock at about 35 feet below the bottom of the 
footing. The underlying bedrock is Devonian age limestone and shale which occur at 
relatively deep. Shale was encountered at a depth of about 44 feet in a drill hole close to 
the Mill Race station. Ground water was encountered at about 2.5 feet above the bottom 
of the foundation slab. Blow counts recorded during drilling indicated the bearing stratum 
to be medium dense to very dense compactness.  
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Borrow Materials. Construction materials including borrow fill and riprap were 
obtained within a radius of seven miles of the project area.  Two borrow sources were 
used for construction of levees and berms. Borrow Area 1, between U. S. Highway No. 
220 and the Pennsylvania Railroad tracks east of Carothers Lane, onsisted of compact, 
impervious glacial till composed of silt, silty sand, and silty sandy gravel. The till 
contains scattered pervious lenses from which fines have been washed away. This 
material was reportedly utilized for construction of the Northwest Williamsport Levee 
System. Borrow Area 2 is a relatively narrow strip along the Susquehanna River left bank 
and extends for about 4,000 feet immediately west of Daugherty Run. The impervious 
stream alluvium consisted of silt and sandy silt overlying silty sand and gravel, and can 
be stripped from the high ground down to about river low water level, a maximum depth 
of 10 feet. Material from this source was reportedly used in constructing portions of the 
levee system from the Southside Pennsylvania Railroad near Daugherty Run to Arch 
Street.   
 
Riprap consisting of sound durable sandstone was available immediately north of the city 
of Williamsport and in Bald Eagle Mountain southeast of the city near US Highway 
Route 15. Several limestone quarries both active and inactive were located west of the 
city near Montoursville. Large quantities of the sandstone have been placed in previous 
Williamsport projects and were found satisfactory. 
 
Bank Run Gravel sources were located in the flood plain near Montoursville, 
Pennsylvania. Some of the gravel from required excavation will be satisfactory for 
backfilling landside trenches required for the control of underseepage. 
 

5.3.3 Foundation Subgrade Preparations 
  
The geologic conditions disclosed by the subsurface explorations along the levees were 
considered to be favorable for construction of the levees and other structures. Reportedly, 
there was no evidence of solution cavities or deeply weathered zones in the limestone 
surface which may allow subsidence of the overlying sediments. Thus, in general, with 
the exception of the artificial fills, the overburden natural soils were considered to be 
sufficiently compact and stable to support the structural loads. The levee sections were 
reportedly analyzed for foundation stability, and found to be adequate. 
 
Unsuitable fill and buried waste materials were reportedly removed in continuous 
trenches along the landside and riverside levee toes for each levee unit, and backfilled 
with impervious borrow fill to provide a cut-off against seepage. In addition, in the 
reaches where the levee abuts the riverside of the existing railroad embankments, existing 
cinders and riprap were reportedly removed to enable good bonding between the levee 
and railroad embankments.    
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Pumping Stations. Spring Run Pumping Station was founded on a stratum of dense silty 
sandy gravel which occurs to a depth of about 13 feet below the proposed footing 
elevation, and extends 40 feet below footing elevation to rock. Ground water encountered 
during drilling occurred about 6 feet above footing. Considering a 50 percent reduction in 
the allowable bearing capacity due to ground water above footing elevation, the estimated 
soil bearing pressure was reported to be in excess of 4.0 tons/sq. ft (tsf). The computed 
foundation pressures of 920 psf and 3,180 psf, less than 2.0 tsf with factor of safety 
greater than 2. The study further indicates that settlement, which governs the allowable 
soil pressure, will be negligible.  
 
Mill Race pumping station is founded at Elevation 518.5 on a dense stratum of silty 
sandy gravel. This stratum was encountered to a depth of 13.5 feet below foundation 
elevation. Also other exploration in the area indicates the stratum extends to rock at about 
35 feet below the bottom of the footing. Ground water was encountered at about 2.5 feet 
above the bottom of the foundation slab. Similarly, the foundation was reported to be 
competent to provide adequate bearing capacity against the imposed foundation stresses 
estimated to be 1,090 psf and 2,410 psf, and that settlements will be negligible. 
 
Estimated foundation bearing pressures at each station were reported to be less than the 
allowable, and that settlements were negligible.  
 

5.3.4 Underseepage/Relief Wells 
  
Steady seepage through the levee embankment is not expected to develop because of the 
imperviousness borrow fill materials used and relatively short duration of flood stage 
except area along Lycoming Creek between Pennsylvania Railroad and Reading 
Railroad, where the foundation material is highly pervious. Seepage through roadway and 
railroad crossings were reportedly minimized by means of waterside blanketing of 
impervious material or steel sheet piling cut-offs. The foundation conditions along the 
proposed alignment are varied and complex. Provisions for control of underseepage 
through the pervious glacio-fluvial foundation deposits included use of relief wells, 
impermeable trenches through the fill, and toe drainage trenches, landside berms, and 
cut-off sheet piling.  
 
WLNW (From Arch Street to Bottle Run). According to the O&M manual, a system of 
thirty-seven 12-inch diameter relief wells, 29 to 55 feet deep, has been provided for the 
control of seepage in order to reduce the pressure of river seepage under the levee and 
prevent sand boils or "blowouts" on the landward side.  Seepage relief systems provided 
along the right banks of Lycoming Creek include: 
 

a) Relief wells: a system of 37 12-inch diameter relief wells at 45-ft to 100-ft center 
spacing at various levee sections. 

b) Impervious Trenches: excavated trenches through existing fill and backfilled with 
impervious borrow fill. 
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c) Pervious Drainage Trenches: installed 6 to 10-ft deep trenches at the base of the 
landside toe and backfilled with pervious material.   

d) Berms (from Sta. 64+00 to Fourth Street (Sta. 75+20), a 40 to 50-ft wide berms 
were installed on the landside. 

 
Any discrepancies between the number of wells in LIS and O&M manual are expected to 
be reconciled during the field inspection.   
 
WLNW (From Southside Pennsylvania Railroad near Daugherty Run to Arch 
Street). With the exception of occurrence of a relatively thin impervious blanket between 
Sta. 0+00 and Sta. 20+00, the thickness of the impervious stratum exceeds the height of 
the levee. In the areas needed landside berms where used for prevention of boils at the 
landside toe. Also at the New York Central Railroad crossing a steel sheet piling cut-off 
wall is used to minimize seepage through the railroad cinder fill.  
 

 5.4 The South Williamsport Flood Damage Reduction System (WLSO) 
 

5.4.1 Subsurface Explorations and In-situ Testing   
 
Foundation conditions were explored to various depths as summarized in Table 5-3.    
 

Table 5-3 
Summary of Subsurface Explorations and In-situ Testing 

 
Location Year No. Drill 

Holes 
No. Auger 

Borings 
No. Test Pits 

 
- Levee 
 
- Borrow Areas  

 
1947 

 
30 (20‟- 50‟) 

 
- 

 
- 
 

15 (4‟-7‟) 
 

 
- 
 

2 (up to10‟) 

 

5.4.2 Foundation Conditions 
 
Levee: Along the levee alignment, the major strata encountered include a 5- to 10-foot 
thick impervious silt or silty sand and clay overlying pervious gravel or sand gravel 
stratum to a depth of about 50 feet. About a 2- to 15-foot thick layer of loose existing fills 
consisting of cinders, ashes, glass, bricks, refuse and other miscellaneous materials were 
encountered above the natural soils. Foundation materials underlying the walls are similar 
to those described for levees. Groundwater was encountered at 10 feet of more below 
grade. 
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Borrow Materials. Fill materials available in the borrow areas consisted of impervious 
silt overlying clayey silt and sand, and decomposed shale  
 

5.4.3 Foundation Subgrade Preparations 
  
The geologic conditions disclosed by the subsurface explorations along the levees were 
considered to be favorable for construction of the levees and other structures. Reportedly, 
there was no evidence of deep loose zones which may allow subsidence of the overlying 
sediments. Thus, in general, with the exception of the artificial fills, the overburden 
natural soils were considered to be sufficiently compact and stable to support the 
structural loads. Prior to placing levee embankment the entire area under the levee was 
stripped to a minimum depth of 6 inches, inspection trenches, as required, were excavated 
to determine foundation conditions. Unsuitable foundation materials including existing 
fill and buried waste materials were reportedly removed in continuous trenches along the 
landside and riverside levee toes for each levee unit, and backfilled with impervious 
borrow fill to provide a cut-off against seepage The levee sections were reportedly 
analyzed for foundation stability, and found to be adequate.  Estimated foundation 
bearing pressures at the pump stations were reported to be less than the allowable, and 
that settlements were anticipated to be negligible.  
 

5.4.4 Underseepage/Relief Wells 
  
Impervious materials, obtained from nearby borrow areas, have been compacted and 
comprise the levee fill. Thus, steady seepage through the levee embankment is not 
expected to develop because of the imperviousness borrow fill materials used and 
relatively short duration of flood stage except areas where the foundation material is 
highly pervious.  
 
Provisions for control of underseepage through the pervious glacio-fluvial foundation 
deposits included use of relief wells, impermeable trenches through the fill, and toe 
drainage trenches.  Per the O&M manual, a system of twenty five 12-inch diameter relief 
wells, 30 to 40 feet deep, has been provided for the control of seepage in order to reduce 
the pressure of river seepage under the levee and prevent sand boils or "blowouts" on the 
landward side. The upstream system consists of 20 wells spaced at 100-foot intervals, 
located 160-feet below the control manhole at Maynard Run, and about 100-feet 
upstream from the Hill Street Pumping Station. The other system consists of 5 relief 
wells spaced at 100-foot intervals and interconnected and drained by a collector pipe 
beginning downstream of the Hill Street Pumping Station.  
  
However, there are discrepancies between the number of wells listed in the LIS Feature 
Table (13 total) versus the 25 listed in the O&M manual. The discrepancies between the 
number of wells in LIS and O&M manual are expected to be reconciled during the field 
inspection.   
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6. CULVERT INSPECTION 

 
In accordance with the Baltimore District policy and USACE National policy, initial 
camera inspection of all pipes throughout the system needs to be completed within two 
years of this current (2010_a) Periodic Inspection, or by calendar year 2012. The interval 
cycle for camera inspections thereafter is every five years. The report is required to be 
submitted to USACE Baltimore. Not doing so will result in an Unacceptable “U” rating 
for features for this item and could potentially lead to an Unacceptable “U” rating for the 
flood damage reduction system / segment.   

 
Levee Periodic Inspections do not include camera inspections of culverts or personal 
(confined space) inspections.  Camera inspections are to be conducted by the Sponsor.  
These inspections would be performed in order to have data to help with actions outside 
of this Periodic Inspection, such as construction methods, order of priority for 
construction and condition assessment for use during possible flood events.  The most 
recent drainage structure inspection was conducted by the USACE Baltimore District 
during the last routine flood damage reduction system inspection in October 2008.  This 
culvert inspection was not performed with use of a camera.  Funding is currently being 
secured by the Sponsor to ensure the camera inspection is conducted by 2012.   
 
The drainage gates were inspected, and were generally found to be acceptable; minor 
issues were identified such as sediment in the pipe at Units 1 and 3 (NE Williamsport), 
painting required at Unit 3, and grease fittings needed at Unit 4C (NW Williamsport).  
The sluice gate for structure number 1, levee unit 5B (NW Williamsport) needed the shaft 
straightened, and the sluice for structure number 58 for levee unit 2B (NE Williamsport) 
needed more extensive repairs.  However, the nature of the required repairs was not 
described in the report.  The culverts were rated as acceptable.  The report noted that 
culverts carrying Bottle Run under Route 15 have accumulated large amounts of 
sediment, drastically decreasing the capacity of the structures.  This sediment was 
recommended to be removed. 

 
7. HYDRAULIC AND HYDROLOGIC INFORMATION 
 
 7.1 System Hydrology and Hydraulics 
 
The Williamsport flood damage reduction systems are intended to provide flood risk 
reduction for the City of Williamsport, Borough of South Williamsport, and Newberry.  
There are several major channels draining into or adjacent to the projection zones.   
 

 West Branch of the Susquehanna – The length of the West Branch of the 
Susquehanna River above Williamsport is approximately 200 miles and the 
drainage area is approximately 5,682 square miles.  Flood damage reduction 
system documentation, and in particular the Williamsport, PA Local Flood 
Protection Project West Branch Susquehanna River Operation & Maintenance 



FOR OFFICIAL USE ONLY 

 

Revised FINAL Pre-Inspection Packet March 2011 
Williamsport, Pennsylvania Flood Damage Reduction Project 

20 
 

Manual, 1956, discusses the level of protection provided by the original flood 
damage reduction system.  The system was designed to protect against the March 
1936 flood of 264,000 cfs within the West Branch of the Susquehanna.  Since 
1936, there have been several events that have approached this level of discharge, 
but only one has exceeded the design discharge.  Tropical Storm Agnes, in June 
1972, produced a flood discharge of 279,000 cfs within the West Branch of the 
Susquehanna, as measured at the Market Street bridge gage in Williamsport.  The 
maximum recorded stage at this location was 34.75 feet.  Despite the fact that the 
design discharge was exceeded, the levees were not overtopped, and only minimal 
damage was sustained.  The improvements following the 1972 event have 
increased the design discharge to 279,000 for the Northwest Williamsport Flood 
Damage Reduction System and the Northeast Williamsport Flood Damage 
Reduction System, as stated in the Operation & Maintenance Manual for the 
Williamsport Local Flood Protection Project, 1988.   
 
The South Williamsport Flood Damage Reduction System level of protection 
remains at the 264,000 cfs event in 1936, according to the Operation & 
Maintenance Manual for the South Williamsport Local Flood Protection Project, 
1987.   
 
A United States Geological Survey (USGS) gage is present at the North Market 
Street Bridge within the project limits.  The USGS Station ID is 01551500.  Gage 
data can be viewed at the following website: 
http://nwis.waterdata.usgs.gov/pa/nwis/peak?site_no=01551500&agency_cd=US
GS&format=html 
 
 

 Daugherty‟s Run – The drainage area to this channel is 4.36 square miles.  It runs 
adjacent to the upstream end of the Northwest Williamsport Flood Damage 
Reduction System.  It is outside of the flood risk management zone.   
 

 Fox Hollow Run – The drainage area to Fox Hollow Run is 1.86 square miles.  
This includes the drainage to Reighard Run, which joins Fox Hollow Run before 
entering the Fox Hollow Pumping Station.  This channel drains into the protected 
area behind the Northwest Williamsport Flood Damage Reduction System.  The 
pumping station pumps the discharge directly to West Branch during periods of 
high stage in the river.  The Fox Hollow ponding area is provided along the 
streambed directly behind the levee.   

 
 Spring Run – The Spring Run drainage area is 1.27 square miles.  Approximately 

1,500 feet upstream of the Spring Run Pumping Station, the channel passes under 
the railroad tracks through twin 36-inch culverts which reduce channel flows 
during events.  This channel ultimately drains into the protected area behind the 
Northwest Williamsport Flood Damage Reduction System.  It ultimately 
discharges to Lycoming Creek by gravity flow under normal conditions and is 

http://nwis.waterdata.usgs.gov/pa/nwis/peak?site_no=01551500&agency_cd=USGS&format=html
http://nwis.waterdata.usgs.gov/pa/nwis/peak?site_no=01551500&agency_cd=USGS&format=html
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pumped to the creek during periods of high stage within Lycoming Creek.  The 
ponding area for the Spring Run Pumping Station is upstream from the station and 
bounded by the Pennsylvania Railroad and the levee. 

 
 Mill Race – Mill Race drains approximately 0.4 square miles.  Some of this area 

drains into the abandoned Bottle Run channel bed, which drains into the protected 
area behind the Northwest Williamsport Flood Damage Reduction System.  This 
is conveyed, under normal flow conditions, to Lycoming Creek through a 48-inch 
culvert.  When the Lycoming Creek stage is high, this area will be conveyed to 
the Mill Race Pumping Station.  The remaining area drains to the Mill Race 
channel which is conveyed directly to the pump station.  The ponding area for this 
pump station is within the channel banks upstream of the pump station. 

 
 Bottle Run – Bottle Run has a drainage area of approximately 4.1 square miles.  

This channel was diverted outside of the protected area.  The channel is now 
conveyed directly to Lycoming Creek north of the Northwest Williamsport Flood 
Damage Reduction System.   

 
 Lycoming Creek – The drainage area to Lycoming Creek is approximately 269 

square miles.  The creek drains south through Williamsport along Route 15 before 
discharging into the West Branch of the Susquehanna.  The design discharge for 
the protections adjacent to this creek was 40,000 cfs, as set by the 1936 event.  
The maximum recorded peak stream flow for Lycoming Creek near Williamsport 
was 45,000 cfs on 19 January 1996.  This was recorded at United States 
Geological Survey (USGS) gage 01550500 located at the Lycoming Creek Road 
bridge gage just upstream of Williamsport.  The maximum recorded stage at this 
location was 18.69 feet.  Gage data can be viewed at the following website:  
http://nwis.waterdata.usgs.gov/pa/nwis/peak?site_no=01550500&agency_cd=US
GS&format=html. 

 
 Cemetery Run – Cemetery Run drains 0.63 square miles.  The channel runs 

through a series of conduits and open channels before reaching a ponding area 
upstream of the Reading Railroad tracks.  It passes under the railroad through two 
5‟x6.2‟ stone culverts and to the gravity culvert under the Northeast Williamsport 
Flood Damage Reduction System.  The culvert discharges directly to West 
Branch at the mouth of Lycoming Creek.  During periods of high stage in West 
Branch, this area is served by the Cemetery Run Pumping Station.  The Cemetery 
Run ponding area is between West Third Street and the pump station, and is split 
by the Reading Railroad tracks. 

 
 Grafius Run – The total drainage area to Grafius Run is 5.24 square miles.  The 

stream flows out of the hills and is diverted into an 11foot circular brick drain that 
discharges directly into the gravity flow chamber of the Hepburn Street Pumping 
Station behind the Northeast Williamsport Flood Damage Reduction System.  The 
stream is conveyed to West Branch as gravity flow except during high stage, 

http://nwis.waterdata.usgs.gov/pa/nwis/peak?site_no=01550500&agency_cd=USGS&format=html
http://nwis.waterdata.usgs.gov/pa/nwis/peak?site_no=01550500&agency_cd=USGS&format=html
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when the pumping station is operated. 
 

 McClures Run.  The drainage area to McClures Run is approximately two square 
miles.  The main branch of McClures Run is an open channel that drains into the 
protected area behind the Northeast Williamsport Flood Damage Reduction 
System and directly to the McClures Run Pumping Station.  The ponding area for 
this station is within the channel near the station.  A large portion of the West 
Branch of McClures Run has been replaced by a brick storm sewer system.  
Several bridges along the main channel do not have sufficient capacity in the 
bridge opening to convey large storm flows, and ponding results.  The pumping 
station operates during high stages only.  The gravity and pumping systems 
discharge flows from McClures Run directly to the West Branch of the 
Susquehanna. 

 
 Miller‟s Run - This channel has a drainage area of 7.8 square miles at the upper 

end of the levee and 8.2 square miles at the downstream end of the levee.  The 
lower reaches of the channel is outside the protected area.  This was accomplished 
by excavation of a new channel with bottom width of 50 feet.  Another channel 
was excavated from West Branch to a point just upstream of the railroad bridges.  
A reinforced concrete drop structure with control weir was provided under the 
railroad bridges to lower the upstream slope.  A stilling basin is provided below 
the structure.  The new channel can convey 5,000 cfs of flow before closure of the 
barrier structure at Washington Boulevard is required. 

 
 Maynard Run – Maynard Run drains 224 acres and conveys it to the western end 

of the South Williamsport Flood Damage Reduction System.  This is conveyed 
through a series of conduits and open channels until it reaches the Pennsylvania 
Railroad.  Here, it passes through a 6-foot masonry culvert and into a constructed 
channel and drainage structure under the levee.  The drainage structure consists of 
twin 60-inch corrugated metal pipes, which are provided with an inlet and outlet 
structure, as well as a control manhole.  The control manhole contains a sluice 
gate that can be manually closed if the twin automatic drainage gates fixed to the 
outfall are unable to close.  A 42-inch interceptor sewer conveys drainage to the 
Hill Street Pumping Station when the gates are closed due to high stages in West 
Branch.  

 
 Hagerman‟s Run – Hagerman‟s Run has a drainage area of 6.8 square miles.  This 

channel flows into the protected area behind the South Williamsport Flood 
Damage Reduction System, through a 13-foot wide concrete flow and into an 11-
foot reinforced concrete storm sewer.  The flume is bounded by a 4-foot chain 
link fence.  The conduit was designed for pressure flow and conveys drainage to a 
stilling basin at the outfall.  The stilling basin is 55-feet long.  Flows greater than 
1,000 cfs are flipped from an end sill that is protected by sheet piling and derrick 
stone.  The flume is designed to convey 2,700 cfs, but the upstream system is not; 
therefore some flow bypasses the structure and is conveyed to the Main Street 
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Pumping Station.  South of Southern Avenue, there is 25 acres that formerly 
drained to Hagerman‟s Run, but due to the improvements this is no longer the 
case.  An 8-inch reinforced concrete pipe interceptor conveys drainage from 
approximately 9 acres and drains to a catch basin, where it picks up additional 
storm flow.  From here it is conveyed to another catch basin, where a 24-inch 
corrugated metal pipe discharges drainage from nearby areas.  Automatic 
drainage gates have been installed on both the 12-inch and 24-inch conduits that 
enter this catch basin.  A second interceptor, consisting of a 15-inch reinforced 
concrete pipe collects drainage from the remaining 16 acres and conveys it to a 
manhole, where it picks up additional local drainage.  A 30-inch concrete drain 
runs from this manhole to the old Hagerman Run channel, into a 5-foot ditch on 
its way to the Main Street Pumping Station.  The 24-inch storm drain interceptor 
is connected directly to the pressure conduit.  An automatic gate is placed here to 
prevent backflow from the conduit.  A ponding area for the Main Street Pumping 
Station was provided adjacent to Main Street near the pumping station. 

 
Four other pumping stations address local drainage concerns behind the flood 
damage reduction systems.  The Bash Street and Penn Street Pumping Stations 
serve the Northeast Williamsport Flood Damage Reduction System.  The Ecks 
Run Pumping Station handles the smaller stream channel entering the South 
Williamsport Flood Damage Reduction System.  The ponding area for the Ecks 
Run Pumping Station has been provided along the 36-inch sewer line between 
West Second Avenue and West Southern Avenue to permit storage of discharges 
greater than the 50 cfs the sewer will convey.  Lastly, the Arch Street Pumping 
Station handles local drainage within the Northwest Williamsport Flood Damage 
Reduction System.  The ponding area for the Arch Street Pumping Station has 
been provided to the south and east of the West Sewage Treatment Plant. 

   
 

7.2 Storm Events - Tropical Storm Agnes 
 

The June 1972 Tropical Storm Agnes Post Flood Report, prepared by Gannett Flemming 
Corddry and Carpenter, Engineers Harrisburg, Pennsylvania in November 1974, provides 
valuable post flood documentation on meteorology and hydrology for the Agnes storm 
which occurred during 20-25 June 1972. For many parts of New York, Pennsylvania, 
Maryland and Virginia, Agnes was reported as the storm of record with discharges 
representing the flood of record. This is the case for both the West Branch of the 
Susquehanna and Lycoming Creek at the Williamsport project area.     
 
According to the FEMA Flood Insurance Study, approximately 12 inches of rainfall fell 
over the watershed to the project area, which resulted in record or near-record stages for 
the upstream tributaries.  Four flood control dams in the upper reaches of the watershed 
were credited with reducing flood stages for this event by approximately five feet.  These 
flood control facilities are listed in Section 7.3.   
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Flooding in Lycoming Creek was so severe that in the upstream areas, the CONRAIL 
railroad tracks were ultimately abandoned due to the damage sustained.  In the City of 
Williamsport, however, only minor damage was sustained, as the flood protection works 
were not overtopped.  
 
Gage data for Tropical Storm Agnes is available at the Market Street Bridge for the City 
of Williamsport along the West Branch of the Susquehanna River.  Gage data indicate 
that the peak discharge for the event was approximately 279,000 cfs, with a flood stage of 
34.75 feet.  This exceeded the previous flood-of-record set in 1936.  Gage data for 
Lycoming Creek is available upstream of Trout Run for this event.  According to the FIS, 
the gage readings in this location indicated a peak discharge of 25,900 cfs.  According to 
the Operation and Maintenance manuals for the Northeast and Northwest Williamsport 
Levee Systems, the peak discharge in Lycoming Creek at the project limits for Tropical 
Storm Agnes was significantly higher.   
 
See section 12 below for levee system performance during Tropical Storm Agnes. 
 

7.3 FEMA Flood Insurance Study Data 
 

The latest FEMA Flood Insurance Study (FIS) and Flood Insurance Rate Maps (FIRMs) 
were reviewed for the Williamsport project area.  The Lycoming County, Pennsylvania 
Flood Insurance Study was prepared in March 2004 and contains three volumes.  
Excerpts from the FIS and the FIRMs covering the project area are included in Appendix 
H.  There are seven panels covering the project limits (Panels 42081C0427E, 
42081C0431E, 42081C0432E, 42081C0436E, 42081C0353E, 42081C0354E, and 
42081C0358E).  The following communities are covered:  City of Williamsport 
(Community No. 420662), Township of Old Lycoming (Community No. 420652), 
Township of Loyalsock (Community No. 421040), and the Borough of South 
Williamsport (Community No. 420658).   

 
Four flood control dams, including Foster J. Sayers Dam, George B. Stevenson Dam, 
Kettle Creek Dam, and Curwensville Dam control discharges within the West Branch of 
the Susquehanna River.  According to the FIS, these controls were responsible for a 
reduction flood stage of approximately 5 feet at Williamsport during the Tropical Storm 
Agnes flood of 1972.  No flood control works exist in the upstream areas of Lycoming 
Creek. 

 
The 100-year discharges for the studied channels within or near the project limits area 
were taken from the FIS and are as follows: 

 Daugherty Run:  1,250 cfs 
 Lycoming Creek:  40,100 cfs 
 West Branch of the Susquehanna:  265,000 cfs 

 
Flood mapping shows that the protected areas behind the levee systems are mapped as 
Zone X, which is defined as areas protected from the 100-year flood by levees.  The one 
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exception to this is the area adjacent to Hagermans Run, which is mapped as Zone A due 
to the amount of drainage associated with the Hagermans Run channel.  Zone A is 
defined as areas within the 100-year approximated floodplain. 

 
The FIS for this area was developed using the National Geodetic Vertical Datum of 1929 
(NGVD29).  The project construction utilized a Project Construction Datum. The 
USACE vertical datum diagram for Williamsport, PA is provided in Appendix J, and 
shows vertical relationships (differences in feet) between the Project Construction 
Datum, and datums for NGVD29 and NAVD88.  Some conversion is therefore necessary 
to draw direct comparisons between the construction drawings and the FIS. 
 
8. CONSTRUCTION ISSUES THAT IMPACT SYSTEM PERFORMANCE 
 
There are no known significant issues that occurred during original construction that may 
impact the performance of the system. 
 
9. HISTORY OF SYSTEM DEFICIENCIES 
 
Past inspections have demonstrated system deficiencies and opportunities for 
improvement. Historically, the flood damage reduction system has been subject to typical 
problems such as unwanted vegetation growth, groundhog activities, sedimentation 
transport and deposition, riprap damages, sand boil and seepage problems, damaged and 
unsecured relief wells, drainage structure failures, floodwall damages, pump station 
issues, breaks requiring sandbag closure structures, and unauthorized vehicular traffic on 
or along the flood damage reduction system facilities. Recent system deficiencies are 
discussed below. 
 

9.1 The Northeast Williamsport Flood Damage Reduction System (WLNE)   
 

 Levee Embankments:   
 

- Unwanted Vegetation Growth - A large tree is within 15 feet from toe of levee 
clear zone at approximate Sta. 34+00; a grove of trees on right side of levee at 
approximate Sta. 212+00 within 15 feet from toe clear zone; excessive vegetation 
on slope and crown of levee from approximate Sta. 72+00 to tie-out with 
highway; several trees are within the limits of the levee tie-out with road on the 
eastern side of the project. 

- Erosion/Bank Caving - Minor undercutting/erosion on the river side of levee from 
approximate Sta. 206+80 to Sta. 205+00. 

-  Riprap - Missing riprap on river side of levee near the toe at approximate Sta. 
198+00. Also there were missing armoring units from riprap section just 
downstream of dam. 
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- Crest Rutting - Along the East bank of Lycoming Creek, from approximate Sta. 
18+00 to Sta. 23+00, there was rutting on the landside of the levee due to 
unauthorized vehicular traffic to and from Memorial Stadium Baseball Field. 

 
 Interior Drainage: Culvert/Discharge Pipe: Soil backfill around outfall area for 

Drainage Structure #46 has eroded away behind concrete headwall. 
 

 Floodwalls:  In the vicinity of Sta. 256+40, an installed wooden deck in rear of 
building is within 15-ft of floodwall encroachment zone; deteriorated joint on 
floodwall section from upstream of Memorial Ave to tie-out. 

 
Evaluation of I-walls by the USACE (dated 12/17/2007) indicated that several 
walls (on levee Units 1A, 2A & 2B) do not meet minimum factor of safety 
requirements for either or both embedment and seepage, piling overstress. 

  

9.2 The Northwest Williamsport Flood Damage Reduction System (WLNW)   
 

 Levee Embankments:  
 

- Unwanted Vegetation Growth – The riverside of levee on southern side of Bottle 
Run has unwanted vegetation within 15-foot clear zone from toe of levee; 
landside of levee on the south of Bottle Run has various unwanted vegetation 
within 15' clear zone from toe of levee; tree on landside of levee at approximately 
Sta. 152+00.  Woody growth was observed to be along PennDOT right-of-way 
fence from approximately Sta. 91+00 to Sta. 100+00. Trees within 15-ft clear 
zone from toe of levee exist at: riverside of levee at approximately Sta. 59+00, 
and Sta. 80+50; landside at approximately Sta. 11+00, and at Sta. 80+50. 
 

- Levee Embankments / Interior Drainage - Minor missing riprap near discharge of 
Spring Run Pump Station. 
 

- Crest Rutting: Rutting and damaged sod between Reading Railroad crossing and 
Route 15 on the west side of project due to unauthorized ATV vehicular usage.   
 

- Underseepage relief wells/Toe drainage system: Relief well at approximately Sta. 
61+00 is operable but hole in standpipe is in need of repair. Piezometers at 
approx. Sta. 18+00 are uncapped.   Relief well at approximately Sta. 15+00 has 
loose head and has created about a 12-inch deep low spot in ground surface.  
Relief well discharge screen at approximately Sta. 13+00 is damaged.  
Additionally, relief wells from Sta. 15+00 to 19+00 had loose tops. Sounding and 
pump testing of the relief wells should be conducted within the next three years. 
 

 Interior Drainage: Culverts carrying Bottle Run underneath Route 15 has 
accumulated large amounts of sediment, drastically decreasing the discharge 
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capacity of the structures.  It appears that the accumulated sediment immediately 
downstream of the culvert structure is significantly contributing to the 
accumulation of sediment in the culvert. 

 

9.3 The South Williamsport Flood Damage Reduction System(WLSO): 
 

 Levee Embankments:  
 

- Unwanted Vegetation Growth – Landside of levee from approximate Sta. 122+00 
to 119+50 is within 15 ft from toe of levee clear zone; soft vegetation on riverside 
of the levee on the western side of the project near the tie-out.  
 

- Depressions/Rutting - A 4-foot x 4-foot x 3-foot hole, due to past construction by 
the property owner, on landside of levee near the tie-out on the western side of the 
project.  New construction conducted by PennDOT of the Market Street Bridge 
has reportedly resulted in repair and rebuilding of levee. However, the 
reconstructed levee section in this area has not been confirmed to be constructed 
up to the original level of protection using acceptable material and compaction 
methods. 
 

- Underseepage Relief Wells/Toe Drainage Systems - Sounding and pump testing of 
the 25 wells should be conducted within the next three years. Unable to observe 
wells since discharge is collected below ground. 
 

 Drainage Structures: It was reported that all sluice gates are operable and 
maintained per O&M manual requirements, however maintenance actions 
performed and operational status is not adequately documented. Ecks Run gravity 
outfall sluice gate was reported in 2007 to show damage to its slide frame and 
missing nuts on two seat wedges. It was reported that this gate does function in its 
open - close positions. However, its reliability during an event is questionable.  
 
It was reported that all flap gates are operable and maintained per O&M manual 
requirements. However, maintenance actions performed and operational status is 
not adequately documented. 
 

 Pump Stations: Inadequate documentation of pump stations maintenance actions 
and operational status for newly installed pumps and equipment. Operating 
instructions are not posted and points of contact are not defined. Operating, 
Maintenance, Training, & Inspection Records are not available for newly installed 
pumps and equipment. The projects O&M manuals are not updated relative to 
new equipment recently installed. 
 

Floodwalls: Unwanted vegetation in riprap between approx. Sta. 13+08 to 15+50 on 
riverside of the floodwall. 
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10. MOST CURRENT INSPECTION REPORTS 
 
The most current inspections are the routine inspections the USACE Baltimore District 
performed for the three flood damage reduction systems on the following dates:  10/22/08 
for NE Williamsport; 10/23/2008 for NW Williamsport; and 10/24/2008 for South 
Williamsport. The overall rating was Minimally Acceptable due to several deficiencies 
including unwanted vegetation growth, soft vegetation and bare areas, rutting, lack of 
pump station operations and maintenance records, inoperable flap gates and sluice gates. 
 
Copies of the FY 2008 USACE Inspection data for the Williamsport Levee Systems are 
included in Appendix D. Copies of the three USACE 2008 routine inspection reports are 
included in Appendix G.  
 
 
11. IDENTIFICATION OF FRACTURE CRITICAL MEMBERS 
 
For the purposes of this report, a fracture critical member is a non-redundant metal 
component subjected to flexure, the failure of which may result in a breach of the levee 
system, allowing flood flow into the protected areas. Review of the available project 
information indicates that there are fracture critical members present within the structural 
elements of the existing system. There are metal closure structures with possible fracture 
critical members. Drainage structure gate elements consisting of flap and sluice gates 
may also possess fracture critical connection hardware. 
 
12. FLOOD DAMAGE REDUCTION SYSTEM PERFORMANCE DURING 

MAJOR FLOOD EVENTS 
 
Tropical Storm Agnes, a major flood event, occurred in June 1972.  The peak discharge 
from this event at the Williamsport Flood Damage Reduction Systems was approximately 
279,000 cfs.  The previous design storm for the systems was the 1936 peak discharge of 
264,000.  Even though the discharge exceeded the design discharge, the levees were not 
overtopped.   
 
From October through December 1972, damage survey investigations were performed to 
determine the flood damage following tropical Storm Agnes (Report of Engineering 
Study on Restoration of Flood Control Project by Buchart-Horn Consulting Engineers 
and Planners, dated January 12, 1973).  It was reported that the flood control works 
effectively kept all major flood water out of the city, and did not suffer any “major 
damage.”  All openings in the levees for streets and railroad tracks were successfully 
blocked by means of the closure structures which are part of the flood risk reduction 
system and/or by sandbags. However, there were some minor damages due to the floods 
including water boil or seepage areas along the flood damage reduction system, and 
numerous isolated riprap damage, and debris deposits within stream channels.   
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Soil explorations and in-situ permeability testing, laboratory testing and analyses were 
performed at six sites to evaluate soil conditions related to boil and seepage problems 
encountered at eight site locations. Soil data and information were used to evaluate 
seepage and boils, and also for design of relief wells in the sand boil areas. 

 
12.1 The Northeast Williamsport Flood Damage Reduction System(WLNE):  
 

 Market Street Bridge - Levee embankment in the vicinity of pier and on the river 
side of the pier was eroded and bottom of pier wall was exposed and water flowed 
underneath the wall and surfaced on the far side of pier. 

 Millers Run – The flood waters deposited a considerable amount of soil materials 
in the stream channel between Memorial Avenue and the river.  

 Riprap Damages – Isolated areas of damage at Memorial Avenue Bridge 
abutment, Hepburn Pump Station outlet, Reading Railroad abutment, and left 
bank of Lycoming Creek. 

 Flood Wall Damages – A vertical settlement of about 1.25 inches in a section of 
the 10-ft high reinforced concrete wall on the Susquehanna River adjacent to 
Millers Run. There was no movement transverse to the plane of the wall. Cause of 
settlement is however unknown. 
 
There was some water leakage through many joints (also characterized by 
concrete spalling) in the „I”-type concrete wall on the east bank of Lycoming 
Creek, approximate Sta. 5+41 to Sta. 15+90. 
      

 Boil and Seepage Problems – At approximate Sta. 268+75, a small water boil 
occurred on the landside of levee in the vicinity of Millers Run. The levee is 25-ft 
high in this area. The bubbling and seepage were reportedly noted along the levee, 
below the surface of the ponded water (from Millers Run), when the river rose to 
within 2 feet of the levee crest and the ponded water reached a height of 8 feet 
behind the levee.  
 
At approximate Sta. 207+50, a water boil occurred in the backyard of the 
residence at 308 Jefferson Street, approximately 110 feet from the crest of levee 
on the land side. The bubbling reportedly subsided at 3 to 4 inches deep of water. 
Through this area, the levee was built against the embankment for the Reading 
Railroad tracks. 
 
A small water boil occurred at the toe of levee at Sta. 172+91 on the land side. 
Test borings encountered a very permeable zone of Sandy Silt with numerous 
Cobles and Boulders at about 4.5 feet below grade.    
 
At Sta. 60+00 on the east bank of Lycoming Creek, several small boils occurred 
behind the concrete flood wall which extends from Reading Railroad tracks to 
Third Street.  The water authority facility is situated behind the wall.  Several 
water pipes with diameter from 6 inches to 24 inches passed through the wall.  
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The smaller pipes were encased in concrete adjacent to the wall. However, the 24-
in pipe was not encased in concrete. Water potentially seeped around the pipes. 
 

12.2 The Northwest Williamsport Flood Damage Reduction System(WLNW):  
 

 Mill Race Pumping Station – As a result of the flooding on Lycoming Creek, 
large gravel/debris deposits occurred under the 4th Street Bridge and adjacent to 
Mill Race Pumping Station in Newberry. Pumps at the pumping station were 
damaged (starting coils burnt out). There was minor flooding as a result. 

 Penn Central Railroad over Bottle Run – There was minor scouring at the 
northeast corner of one abutment of bridge that carries the railroad over Bottle 
Run. 

 Riprap Damages – Isolated areas of damage at Penn Central Railroad abutment, 
outlet of Fox Hollow Pump Station, and right bank of Lycoming Creek. 

 Arch Street Pumping Station – Pump capacity was inadequate to handle combined 
flood inundation and discharge effluent from adjacent sewage treatment plant. 
During the flood the sewage treatment was under water for several days. An 
auxiliary pump was used to pump water over the levee. 

 
12.3 The South Williamsport Flood Damage Reduction System(WLSO): 
 

 Hagermans Run and Main Street Pumping Station – Pump station adjacent to 
Hagermans Run was inoperable when the outlet gate was blocked by debris 
washed through Hagermans Run conduit. Rushing water and debris caused 
extensive scouring along the inverts of both the paved and unpaved sections of the 
Hagermans Run channel including complete debris blockade of the 11-ft diameter 
pipe and 13-ft wide concrete flume, and destroyed one bridge and a fire station. 
Damage also resulted to utilities, fences and private property along the stream 
banks. The unpaved stream banks were severely eroded to near vertical and 
became unstable. 

 Riprap damage – Isolated areas of damages at the outlets of Hill Street Pump 
Station and Eck‟s Run Pump Station. 

 Boil and Seepage Problems – At approximate Sta. 19+21, seepage was 
encountered at toe of Levee on landside. Levee height is about 15 feet in this area. 
Seepage did not develop into an active sand boil.  Reportedly, Maynard Run 
previously flowed through the levee at this location before it was diverted to its 
present location and alignment. Thus, the natural drainage along the old stream 
bed may be a contributing factor to the accumulation of water at this location. 
 

At approximate Sta. 35+64, a very large water boil occurred along the landside area 
where the earthen levee transitions into a concrete floodwall. The boil location was 
midway between two existing relief wells. The entire earth slope at this junction became 
unstable during the high water period. It was reported that the boil occurred as a result of 
water seeping around the end of the wall due to its abrupt transition into the levee. 
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At approximate Sta. 51+00, seepage occurred at the toe of the 15-ft levee. An 18-inch 
CMP drainage structure (#4) with a seep ring and manhole exists at this location. Water 
apparently seeped along the drain pipe within a gravel layer.  

 
13. DESIGN CRITERIA EVALUATION 
 
The original design criteria for each flood damage reduction system were evaluated 
against current USACE design criteria to determine potential system performance 
impacts.  The current design criteria are provided in Table 13-1.  The design criteria 
evaluation was conducted using system documentation provided by the USACE 
Baltimore District and the Levee Sponsor. 
 

Table 13-1 
Current USACE Design Criteria Documents 

 
Design Criteria Documents  

1. Engineering Regulation (ER) 1110-2-8160, 1 March 2009, Policies for Referencing 
Project Elevation Grades to Nationwide Vertical Datums. 

2. .. AASHTO, Manual for Condition Evaluation of Bridges  
3. .. ACI 437, Strength Evaluation of Existing Concrete Buildings  
4. .. EC 1110-2-2100, Engineering and Design – Stability Analysis of Concrete Structures, 

dated 1 Dec 2005.  
5. .. EM 1110-2-307 Engineering and Design – Flotation Stability Criteria for Concrete 

Hydraulic Structures, dated 20 August 1987 
6. .. EM 1110-2-2000 Engineering and Design – Standard Practice for Concrete for Civil 

Works Structures, dated 1 February 1994 
7. .. EM 1110-2-2007 Engineering and Design – Structural Design of Concrete Lined 

Flood Control Channels, dated 30 April 1995 
8. .. EM 1110-2-2100, 1 December 2005, Stability Analysis of Concrete Structures. 
9. .. EM 1110-2-2102 Engineering and Design – Waterstops and Other Preformed Joint 

Materials for Civil Works Structures, dated 30 September 1995. 
10. EM 1110-2-2104, 20 August 2003, Strength Design for Reinforced-Concrete 

Hydraulic Structures. 
11. EM 1110-2-2400, Engineering and Design – Structural Design and Evaluation of 

Outlet Works, dated 2 June 2003 
12. EM 1110-2-2502, 29 September 1989, Retaining and Flood Walls. 
13. EM 1110-2-2701 Engineering and Design – Vertical Lift Gates, dated 30 November 

1997  
14. EM 1110-2- 2902, Engineering and Design – Conduits, Culverts, and Pipes, dated 31 

March 1998 
15. ETL 1110-2-256 Engineering and Design – Sliding Stability for Concrete Structures, 

dated 24 June 1981 
16. EM 1110-2-6054, 1 December 2001, Inspection, Evaluation, and Repair of Hydraulic 

Steel Structures. 
17. ER 1110-2-100, 15 February 1995, Periodic Inspection and Continuing Evaluation of 
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Design Criteria Documents  
Completed Civil Works Structures. 
 

 
13.1 Geotechnical  
 
We have reviewed several design documents summarizing design criteria for stability, 
settlements and seepage control. Based on our review of design drawings and 
information, we have evaluated the inferred original design criteria against current 
USACE design criteria as discussed below.  The current USACE levee design criteria 
include the following: 

 
Stability Criteria: According to the Engineering Manual (EM) 1110-2-1913, the design 
criteria for slope stability are based on levee heights, availability and type of embankment 
materials, and foundation conditions.  Low levees and levees to be built of good material 
resting on proven foundations may not require extensive stability analysis.  For these 
cases, practical considerations such as type and ease of construction, maintenance, 
seepage and slope protection criteria control the selection of levee slopes. 

(1) Type of construction: Fully compacted levees generally enable the use of 
steeper slopes than those of levees constructed by semi-compacted or hydraulic 
means. In fact, space limitations in urban areas often dictate minimum levee 
sections requiring select material and proper compaction to obtain a stable 
section. 
(2) Ease of construction: A one foot vertical (V) to two feet horizontal (H) slope 
is generally accepted as the steepest slope that can be easily constructed and 
ensure the stability of any riprap layers. 
(3) Maintenance: A 1V:3H slope is the steepest slope that can be conveniently 
traversed with conventional mowing equipment and walked on during 
inspections. 
(4) Slope protection: Riverside slopes flatter than those required for stability are 
needed to provide protection from damage by wave action. 
(5) The required minimum factors of safety (FS) for existing levees are 1.4 under 
long-term steady-seepage conditions, and FS=1.0 to 1.2 for rapid-drawdown 
conditions. 

 
Stability Analyses:  The stability criteria used during the original flood damage 
reduction system design analyses required that “the embankment and foundation shall be 
stable under all probable conditions”.  Analyses was performed for the critical levee 
sections for some of the systems during original design using the Swedish Circular Arc 
method and modeling seepage using flow nets for conditions of capillary saturation with 
the river at normal stage, and for the same condition with the river at flood stage.  
Consideration was given to steady seepage through the levee.  However, it could not be 
determined if analysis for drawdown following saturation by seepage through the 
embankment was done.  Based on the original design, adequate factors of safety were 
reportedly achieved for the levees. 
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In general, the major levee sections have a crown width of 10 feet and side slopes of 
1V:2.5H on both the river and landsides for a distance of 20 feet below the top of the 
levee.  From this point to the levee base the slopes are 1V:3H. Levee sectional 
information is provided in the following: 
 

 Northeast Williamsport Flood Damage Reduction System (WLNE): The 
average height of levee is about 18 feet with maximum height of up to 25 feet.  
Impervious materials, obtained from nearby borrow areas, have been compacted 
and comprised the levee fill.  The levee sections were composed of both pervious 
and impervious materials.  The pervious material was placed on the land side of 
the levee, the line between pervious and impervious material being on a slope of 
one vertical to one horizontal, inclined toward the land toe, this line intersecting 
the top of the levee at a distance of one foot landward of the center line.  Landside 
and riverside slopes have about six inches of seeded topsoil, except where high-
velocity flow necessitated placement of riprap.  The riprap protection consists of 
12 inches thick of dumped rock over six inches of gravel base.  The crest of the 
levee is four feet above the crest of the 1936 flood of record, adjusted for confined 
flow by channel constriction due to levee construction on both sides of the river.  

 
We do not have documentation for stability analyses.  However, based on the 
levee sections and slopes and fill materials used, it was reported that the levees 
will have a high degree of stability. 

 
 Northwest Williamsport Flood Damage Reduction System (WLNW): The 

levee height varies between 10 and 26 feet, averaging about 13 feet.  Impervious 
materials, obtained from nearby borrow areas, have been compacted and 
comprised the levee fill.  Landside and riverside slopes have about 6 inches of 
seeded topsoil, except where high velocity flow necessitated placement of riprap 
on the waterside.  The riprap protection consists of 12 inches thick of dumped 
rock over 6 inches of gravel base.  

 
Stability analyses was performed for the critical levee section abutting the Sludge 
Impoundment basin at the Armour Leather Company, Sta. 31+50 to Sta. 41+00, 
located on the right bank of Lycoming Creek, south of the Reading Railroad.  The 
alignment of protection in this area places the proposed levee immediately 
adjacent to the existing dike.  Since it was preferable to incorporate the existing 
dike as part of the new levee, analyses were made to determine whether this 
structure could be utilized in its entirety to form the landside portion of the levee 
or whether the proposed alignment should be moved riverward. 

 
The analyses indicated that a levee section including the full dike as the landside 
portion would result in a minimum safety factor of 1.0.  However, analyses where 
the riverside portion of the dike was incorporated in the landside of the levee 
section, indicated a factor of safety of 1.3 (< FS=1.4 current criterion).  On the 
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basis of the studies, the levee alignment was reportedly located so that not more 
than one-half the base of the existing dike will fall within the new levee.  

 
 South Williamsport Flood Damage Reduction System (WLSO): The levees 

have a crown width of 10 feet and side slopes of 1V:2.5H on both the river and 
landsides for a distance of 20 feet below the top of the levee.  From this point to 
the levee base the slopes are 1V:3H.  The average height of levee is about 13 feet.  
The small levee closure at Hagerman‟s Run has a crown width of 8 feet (< 10 
feet), side slopes of 1V:2.5H on both river and landside, and an average height of 
4 feet above ground surface.  
 
Impervious materials, obtained from nearby borrow areas, have been compacted 
and comprised the levee fill.  Landside and riverside slopes are seeded, except 
where high velocity flow necessitated placement of riprap.  The top elevation of 
the levee is 4 feet above the crest of the 1936 flood of record, adjusted for 
confined flow by channel constriction due to levee construction on both sides of 
the river.  Prior to placing levee embankment the entire area under the levee was 
stripped to a minimum depth of six inches, minimum six-foot deep and eight to 
ten-foot wide inspection trenches, as required, were excavated to determine 
foundation conditions, and unsuitable foundation materials removed and replaced 
with impervious fill.  

 
We do not have documentation for stability analyses.  However, it was reported 
that the levees will have a high degree of stability based on the levee sections and 
slopes and fill materials used. 
 

Crown Widths - The current design criterion for width of the levee crown depends 
primarily on roadway requirements and future emergency needs.  To provide access for 
normal maintenance operations and flood fighting operations, minimum widths of 10 to 
12 feet are commonly used with wider turnaround areas provided at specified intervals.  
These widths are about the minimum feasible for construction using modern heavy 
earthmoving equipment, and should always be used for safety concerns.  
 
Based on current design criteria, the required minimum levee section is required to have a 
crown width of at least ten feet, and a side slope flatter than or equal to 1V on 2H, 
regardless of the levee height.  Design requirements may be reduced based on the results 
of stability and seepage analyses.  The required dimensions of the minimum levee section 
are to provide an access road for flood-fighting, maintenance, inspection, and for general 
safety conditions. 
 
In general, the existing levees have a crown width of 10 feet for variable heights with 
side slopes of 1V:2.5H on both the river and landsides for a distance of 20 feet below the 
top of the levee, and from this point to the levee base the slopes are 1V:3H.  Note that at 
the South Williamsport Flood Damage Reduction System, the levee closure at 
Hagerman‟s Run has a crown width of 8 feet (< 10 feet), side slopes of 1V:2.5H on both 
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river and landside.  The average levee height is about 10 feet and thus considered. Larger 
than ten-foot crowns with occasional ramps are provided as turnaround locations for 
vehicles, thus eliminating the need for turn-outs.  

 
Final Levee Grade/Freeboard - In the past, freeboard was used to account for 
hydraulic, geotechnical, construction, and operation and maintenance uncertainties.  The 
term and concept of freeboard to account for these uncertainties is no longer used in the 
design of flood risk management projects.  The risk-based analysis directly accounts for 
hydraulic uncertainties, and establishes a nominal top of protection.  Deterministic 
analysis using physical properties of the foundation and embankment materials should be 
used to set the final levee grade to account for settlement, shrinkage, cracking, geologic 
subsidence, and construction tolerances. 
 
The original requirements for freeboard stated that “Sufficient freeboard shall be 
provided so that the levees will not be overtopped by the design flood”.  The existing 
levee embankment heights were designed to include no less than three to four feet of 
freeboard above the 1936 design flood levels, adjusted for confined flow by channel 
constriction due to levee construction on both sides of the river, including allowance for 
wave heights.  Note, however, that the June 1972 tropical storm produced a peak 
discharge of 279,000 cfs in the West Branch Susquehanna River, which was slightly in 
excess of the design flow 264,000 cfs.  The levees were not overtopped with the river 
cresting approximately 1.5 feet of freeboard below top of levee.  

 
Settlement - Design requirements for evaluation of the amount of post-construction 
settlement that can occur from consolidation of both embankment and foundation may be 
important if the settlement would result in loss of freeboard of the levee or damage to 
structures in the embankment.  Levees are typically overbuilt by a given percent of their 
height to take into account anticipated settlement both of the foundation and within the 
levee fill itself.  Common allowances are 0 to 5 percent for compacted fill, 5 to 10 
percent for semicompacted fill, 15 percent for uncompacted fill, and 5 to 10 percent for 
hydraulic fill.  
 
Settlement Criteria:  Settlement analyses as set forth in EM 1110-1-1904 are required 
when significant consolidation is expected: 

 
1. As under high embankment loads; 
2. Embankments of highly compressible soils; 
3. Embankment on compressible foundations; and 
4. Beneath steel and concrete structures in flood damage reduction 

systems founded on compressible soils. 
 
Settlement analyses were not performed.  However, anticipated settlements were based 
on experience and observations of the conditions of completed levee sections.  It was 
reported that the total settlements due to embankment shrinkage and foundation 
compression will be compensated for by freeboard.  The existing levees were constructed 
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with selected material compacted in layers and overbuilt to include three to four feet of 
freeboard.  To date there has been no evidence or history of levee subsidence. 
 
Seepage - Seepage through embankments and underseepage control in pervious 
foundations below levees are required to mitigate the potential for excessive hydrostatic 
pressures beneath an impervious top stratum on the landside, and control sand boils and 
piping beneath the levee.  Principal seepage control measures are (a) cutoff trenches, (b) 
riverside impervious blankets, (c) landside seepage berms, (d) pervious toe trenches, (e) 
pressure relief wells, and (f) internal drains. 
 
Seepage Criteria: Current assumptions and seepage criteria as outlined in the EM 
1110-2-1913 are: 

 
1. Seepage may enter the pervious substratum at any point in the foreshore 

and or through the riverside top stratum 
2. Flow through the top stratum is vertical 
3. Flow through the pervious top stratum is horizontal. 
4. The levee and the portion of the top stratum beneath it, is impervious. 
5. All seepage is laminar 
6. Generalize foundation as pervious sand or gravel stratum with the uniform 

thickness and permeability  
7. Generalize impervious or semipervious top stratum with a uniform 

thickness and permeability.  Note that the thickness and permeability of 
the riverside and landside top stratum may be different. 

  
Seepage Analyses: The original design requirements for seepage stated that “Seepage 
through the foundation shall be so controlled that boils will not develop at the landside 
toe (i.e., natural blanket shall provide a minimum factor of safety 1.5 against failure at 
the landside toe)”.   
 

 Through Seepage: Steady seepage through the levee embankment was reportedly 
not anticipated to occur due to the short duration of flood stages and the highly 
impervious materials used in the levees, through seepage was reported to be 
negligible except in areas where the foundation material is highly pervious such 
as along both banks of Lycoming Creek (Northwest Williamsport and Northeast 
Williamsport), at the right banks of the diverted Millers Run at its confluence with 
the West Branch (Northeast Williamsport), and at street and railroad crossings.  
Through seepage was controlled by constructing a levee section composed of both 
pervious and impervious materials.  Levees were predominantly constructed of 
impervious materials.  At levee crossings seepage control was accomplished by 
placing impervious blankets on the riverside of the intersections.  As needed, the 
pervious material was placed only the land side of the levee.  The construction of 
such a pervious section will facilitate the drainage of any seepage which may pass 
through the levee, thus preventing erosion of the landward toe.  
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 Underseepage: Seepage analysis was reportedly performed based on the paper 
"The Effect of Blankets on Seepage Through Pervious Foundations” by P. T. 
Bennett published in ASCE Transactions Vol. 111.  The outlined principle in the 
reference considers the effectiveness of a natural or artificial blanket in reducing 
the seepage pressure head between the riverside entrance and landside toe.  The 
theory is reported to be applicable only in cases where the permeability ratio of 
the foundation to the blanket material exceeds 10 to 1.  This warrants the 
assumption that seepage flow is vertical through the blanket and horizontal 
through the foundation.  The resistance which the blanket offers to seepage flow 
is a measure of the efficiency of the blanket.  The resistance of the blanket is 
represented as a length of prism of the foundation material having a depth equal to 
the pervious stratum and permeability of the foundation.  Soil properties used in 
the analyses were based on both in-situ and laboratory testing data. 

 
Typically boils will occur in areas where pervious foundation strata exist and/or 
where the impervious stratum thickness is insufficient to withstand seepage 
pressures.  Seepage analyses required underseepage treatment including use of 
landside berms, relief wells and interceptor drainage trenches as discussed for 
each system below.  

 
13.1.1 The Northeast Williamsport Flood Damage Reduction System 

(WLNE)  
 
The levee section was composed of both pervious and impervious sections.  The pervious 
section was intended to facilitate the drainage of any seepage which may pass through the 
levee, thus preventing erosion of the landward toe.  Inspection trenches, about five to 
eight feet deep, were installed under the pervious sections of levee and filled with 
pervious material to intercept and carry off seepage which may flow under the levee, thus 
minimizing the danger of boils developing behind the levee.  

 
Based on seepage analyses, a system of 49 relief wells are in place to control 
underseepage.  We do not have information on the calculated FS for the original design.  
It was reported that adequate factors of safety were reportedly achieved for all levees.  
However, during the 1972 Tropical Storm Agnes, several boils and seepage related issues 
occurred on the NE Williamsport.  Boils were encountered at four areas including the 
vicinity of Millers Run and Reading Railroad crossings, and the left bank of Lycoming 
Creek where several small boils occurred behind the concrete flood wall which extends 
from Reading Railroad tracks to Third Street. 

 
From Arch Street to Bottle Run 
Seepage analyses were performed for levee sections between Sta. 0+00 and Sta. 8+70, 
the Arch Street Pumping Station vicinity, and Sta. 11+50 to Sta. 164+00.  A seepage 
control system consisting of 37 relief wells are in place along both the left and right 
banks of Lycoming Creek.  In addition, impervious trenches were installed through 
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existing fill to prevent seepage.  Pervious drainage trenches were installed at the base of 
the landside toe to intercept and carry off seepage. 
 
From the Southside Pennsylvania Railroad near Daugherty Run to Arch Street, The 
levee height varies between 10 and 21 feet, averaging about 14 feet.  A relatively thin 
impervious blanket between Stations 0+00 and 20+00 necessitated treatment for 
prevention of boils at the landside toe.  Throughout the remainder of the project the 
thickness of the impervious stratum exceeds the height of the levee.  This factor, together 
with the relative imperviousness of the underlying stratum and the long seepage paths, 
obviates the need for underseepage treatment.  In addition, exploration and field pumping 
tests at the site of the Fox Hollow Run drainage structure indicated an impervious 
foundation making treatment for relief of uplift pressures unnecessary.  At the New York 
Central Railroad crossing a steel sheet piling cut-off wall is used to minimize seepage 
through the railroad cinder fill.  
 
Between Sta. 0+00 and Sta. 20+00, seepage design computations were performed to 
compare landside berm treatment and a system of relief wells.  It was reported that the 
berm treatment was more economical.  The natural blanket at the landside toe was found 
insufficient to provide the required factor of safety of 1.5.  Thus a landside berm was 
selected and designed to provide the required factor of safety against uplift pressures.  
 
In general, seepage was minimized at all junctions using cut-off walls, and placing 
impervious blankets on the creek side of the intersections.   
 

13.1.2 WLSO  
 
Based on seepage analyses, a system of 25 relief wells are in place to reduce the pressure 
of river seepage under the levee and prevent sand boils or "blowouts" on the landward 
side.  Two systems of relief wells are in place.  The upstream system consists of 20 relief 
well spaced at 100-foot intervals, located between Maynard Run and the Hill Street 
Pumping Station.  The other system consists of 5 relief wells interconnected and drained 
by a collector pipe.  The upstream well in this group is located about 420-feet 
downstream from the Hill Street Pumping Station; the others spaced at 100-foot intervals 
in a downstream direction. 
 
We do not have information on the calculated FS for the original design.  It was reported 
that adequate factors of safety were reportedly achieved for all levees.  However, during 
the 1972 Tropical Storm Agnes, several boils and seepage related issues occurred at three 
areas.  At approximate Sta. 19+21 (original follow path of Maynard Run), seepage was 
encountered at toe of Levee on landside.  However, it did not develop into an active sand 
boil.  Also at approximate Sta. 35+64, a very large water boil occurred along the landside 
area where the earthen levee transitions into a concrete floodwall.  At approximate Sta. 
51+00, seepage occurred at the toe of the 15-foot levee where an 18-inch CMP drainage 
structure (#4) with a seep ring and manhole is located.  
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Seismic/Earthquake - Earthquake loadings are not normally considered in analyzing the 
stability of levees because of the low probability of earthquake coinciding with periods of 
high water.  Levees constructed of loose cohesionless materials or founded on loose 
cohesionless materials are particularly susceptible to failure due to liquefaction during 
earthquakes.  
 
Seismic analysis to determine liquefaction susceptibility of site soils was not performed 
for the compacted levee embankments and dense cohesionless foundation soils.  
 
Foundation Conditions - The composition of foundation materials underlying the levees 
varies within different areas as previously discussed. Generally, with the exception of the 
artificial fill areas, the natural in-situ soils were reported as sufficiently stable to support 
the proposed structures. Levees and structures were typically founded on competent 
foundations. Encountered unsuitable materials were reportedly excavated and backfilled 
with suitable borrow fill. 
 
Review of pumping station foundation designs at the Northwest Williamsport Levee 
system indicates that Spring Run Pumping Station was founded on a stratum of dense 
silty sandy gravel. Bearing capacity was estimated with ground water above footing 
elevation. The imposed foundation pressures were reported to be less than allowable 
bearing pressures with factor of safety greater than two, and that settlements, which 
governs the allowable soil pressure, will be negligible.  
 
The Mill Race pumping station (Northwest Williamsport Levee) is founded at on a dense 
silty sandy gravel overlying bedrock at about 35 feet below the bottom of the footing. 
The foundations were reported to be competent to provide adequate bearing capacity 
factor of safety against the imposed foundation stresses, and that settlements will be 
negligible. 
 
The computed foundation bearing pressures for structures were reported to be less than 
the allowable. Foundation pressure distributions indicated that structural footings will be 
in compression even under eccentric loadings. In general, the resultant loading is within 
the middle third of footing width. 
 
Landscaping - Engineer Technical Letter (ETL) 1110-2-571 provides guidance for 
landscaping Flood Control Works (FCW).  The original design included provision for 
access to operate, maintain, inspect and conduct flood fighting operations and inspection.  
The current design criteria has not changed as it also requires vegetation-free zones 
(VFZ) which is a three-dimensional corridor surrounding FCW.  The VFZ is required to 
provide a reliable corridor of access to, and along, levees, floodwalls, embankment dams, 
and appurtenant structures.  The criteria for VFZ are a minimum eight-foot corridor high 
and a 15-foot wide corridor beyond the FCW, but can be less depending on the easement.  
The 2010_a Periodic Inspection will include observation of the unwanted vegetation that 
has been cleared since the last Routine Inspection and what is yet to be cleared. 
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It is recognized that unwanted vegetation has potential to impact the operations and 
performance of the system.  Impact of vegetation to the flood damage reduction system 
apart from access and operation impediment includes compromising of foundation 
integrity if potential seepage paths were created by root penetration and/or root decay.  
The root-free zone provides a margin of safety between the greatest expected extent of 
plant roots and the beginning face of any structure that is critical to the performance and 
reliability of the flood damage reduction system. 

 
13.2 Structural 

 
Isolated design analysis and calculations potentially prepared by the original designers 
were included in the available documents.  The design manuals used with these designs 
which would contain the bulk of applicable design criteria were not in the available 
documents.  The available documents also included structural plans dated 1940 (WLNE) 
and 1953 (WLNW), while no structural plans for WLSO were located.  The isolated 
design analysis dated 1941 and 1953 contain the following design criteria, shown along 
with applicable current values: 

 
Design Criteria Description  1941 &1953  Current  
Rebar Design Yield   < or = 33,000 psi* 60,000 psi (typical) 
Concrete Compressive Strength 3,000 psi  3,500 to 4,500 psi (typical) 
 
*Note: A design yield of 33,000 pounds per square inch (psi) is typically attributed to a 
working stress allowable service load stress of 18,000 psi as shown in the 1953 
documents.  A design yield somewhat less than 33,000 should be attributed to a working 
stress allowable service load stress of 16,000 psi as shown in the 1941 documents.  
 
Given that the structures were designed as early as 1941 and only as recently as 1953, it 
is reasonable to assume that applicable design criteria have changed in the intervening 
years.  There is not enough information to justify any specific conclusions about potential 
performance impacts due to design criteria differences over time.  There is also no 
information that would call into doubt the ability of the structural features (as designed) 
to function as authorized and therefore no identified potential need to update the system 
design.  The design criteria are similar for all three systems within the project with the 
exception that South Williamsport has no closure structures. 
 
The June 2006, Phase I, I-wall Inspections and Assessments of the Baltimore District 
flood wall protection segments concluded that no deficiencies were observed that would 
lead to a conclusion that the ability of the wall to serve its design intent has been 
compromised.  The December 2007 Phase II evaluation findings analyzed underseepage 
and piling embedment and determined that several I-walls do not meet the required 
factors of safety for either or both embedment and seepage.  Further investigations, 
analysis, and possible remedial actions were recommended for portions of the 
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Williamsport floodwalls.  For the piles that did not meet the minimum embedment 
requirement, a global stability analysis was planned for the phase III analysis. 
 
The Current Structural Design Criteria include the following: 
 
All Concrete Structures: Structural stability criteria are currently outlined in EM 1110-2-
2100, Engineering and Design – Stability Analysis of Concrete Structures, dated 1 Dec 
2005. As part of a flood damage reduction system, all of the structures in question are 
considered Critical structures, with a Load Condition Category of the one percent event 
elevation to be used and by definition this is considered an “Unusual” event.  The site 
information available is considered “Well Defined”.  The minimum required factors of 
safety for sliding and flotation as well as the resultant location (overturning) are 1.3, 1.2 
and 75 percent of base in compression as provided in Tables 3-2, 3-4 and 3-5, 
respectively in EM 1110-2-2100. 
 
Flood damage reduction structure design criteria are currently outlined in EM 1110-2-
2104, Engineering and Design – Strength Design for Reinforced- Concrete Hydraulic 
Structures, dated 30 June 1992.  EM 1110-2-2104 requires the use of American Society 
for Testing and Materials (ASTM) A615, Grade 60 reinforcing steel and a minimum clear 
cover of three inches for concrete greater than 12 inches and less than 24 inches in 
thickness.  EM 1110-2-2104 requires that the Single Load Factor Method be used, which 
requires that both the dead and live loads be multiplied by the same load factor of 1.7.  
Because flood damage reduction structures are all considered hydraulic structures, 
analysis would include multiplying the basic load factor by the additional hydraulic load 
factor, Hf.  EM 1110-2-2104 does not require that earthquake loads be combined with 
flood loads in analysis.  As noted in EM 1110-2-2104, the Corps began using strength 
design methods in 1981, having used working stress previously. 

 
Concrete structure criteria are also currently based in part on being in conformance with 
the following; EM 1110-2-2000 Engineering and Design – Standard Practice for 
Concrete for Civil Works Structures, dated 1 February 1994; EM 1110-2-307 
Engineering and Design – Flotation Stability Criteria for Concrete Hydraulic Structures, 
dated 20 August 1987; ETL 1110-2-256 Engineering and Design – Sliding Stability for 
Concrete Structures, dated 24 June 1981; and EM 1110-2-2102 Engineering and Design 
– Waterstops and Other Preformed Joint Materials for Civil Works Structures, dated 30 
September 1995. 

 
Pile foundation design criteria are currently outlined in EM 1110-2-2906, Engineering 
and Design – Design of Pile Foundations, dated 15 January 1991.  EM 1110-2-2906 
requires that the minimum pile spacing generally be three pile diameters on centers.  EM 
1110-2-2906 requires a minimum factor of safety for both compression and tension 
(unusual loads) of 2.25 for piles not verified with a load test.  EM 1110-2-2906 requires 
that the length of a sheet pile cutoff be determined from a flow net or other type of 
seepage analysis. 
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Floodwalls: Reinforced Concrete floodwalls (including T-walls and L-walls) rely on the 
wall material bending resistance and may have sheet pile cutoff walls but do not rely on 
them for structural stability.  Gravity walls do not structurally rely on wall material in 
bending, but rather on the weight and compressive strength of the wall material.  
Structural design criteria for concrete floodwalls are currently outlined in EM 1110-2-
2502, Engineering and Design - Retaining and Flood Walls, dated 29 September 1989.  
EM 1110-2-2502 requires a sliding factor of safety of 1.5 for the design flood, and a 
minimum bearing capacity safety factor of 3.0.  EM 1110-2-2502 notes an allowable 
angular distortion settlement of 0.002 to 0.003 radians for reinforced concrete walls.  EM 
1110-2-2502 notes that a cutoff must penetrate 95 percent or more of a pervious stratum 
beneath a reinforced concrete floodwall.  Structural design criteria for sheet pile 
floodwalls are currently outlined in EM 1110-2-2504, Engineering and Design - Design 
of Sheet Pile Walls, dated 31 March 1994. Sheet pile walls may have concrete caps (I-
walls) or even reinforced concrete height extensions, but rely on the bending resistance of 
the sheet pile structurally.  EM 1110-2-2504 notes allowable stresses for steel sheet piling 
for combined bending and axial load of fb=0.5fy and fv=0.33fy, but allows an increase by 
33 percent for unusual loadings. 

 
Plantings adjacent to floodwalls shall meet the requirement of a 15 foot minimum 
vegetation free zone (turf grass allowed) as stated in EM 1110-2-571, Guidelines for 
Landscape Planting and Vegetation Management at Levees, Floodwalls, Embankment 
Dams and Appurtenant Structures, dated 10 April 2009.  
 
Overtopping Resilience: The Policy Guidance letter (CECW-CE, dated December 17, 
2008) includes direction to identify overtopping resilience issues such as the presence of 
cold formed piling and concrete caps with no mechanical (shear) connections.  The 
available information contained no indication cold formed piling.  The I-walls 
constructed following plans dated 1940 in Northeast Williamsport do not appear to have 
mechanical connections attached to the sheet piles but do appear to have reinforcing that 
goes through holes in the sheeting.  These walls, between Stations 4+94.36 to 15+88.74 
may have overtopping resilience issues as a result of the absence of mechanical 
connections such as the shear studs used in more recent I-walls or even the bolted 
channel wales used in similar 1944 plans or the reinforcing bars welded to the sheeting in 
similar 1953 plans. 

 
Closure structures: Assembled truss closures, slide gates, roller gates, swing gates, 
stoplogs or panels are temporary structures placed in openings in the protection system 
such as rail and other transportation crossings.  Structural design criteria for closure 
structures are outlined in EM 1110-2-2705, Structural Design of Closure Structures for 
Local Flood Protection, dated 2010 which has allowable stress limited to 5/6 of the 
allowable given in American Institute of Steel Construction (AISC) (1986) and in the 
Aluminum Design Manual. Structural design criteria for closure structures are also 
outlined in EM 1110-2-2105, Engineering and Design - Design of Hydraulic Steel 
Structures, dated 31 May 1994.  EM 1110-2-2105 prescribes the design of hydraulic steel 
structures by the load and resistance factor design method with fracture control, though 
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allowable stress design as per AISC (1989) is an alternate method.  EM 1110-2-2105 
requires fatigue design to be in accordance with AISC (1989).  EM 1110-2-2105 requires 
that fracture critical members be identified by the designer.  Design of aluminum 
members is referred by EM 1110-2-2105 to applicable industry standards.  Structural 
design criteria for aluminum members of closure structures are currently outlined in the 
Aluminum Association, Aluminum Design Manual, dated 2010.  The condition of the 
structure(s) should be determined in accordance with EM 1110-2-6054 Engineering and 
Design – Inspection, Evaluation and Repair of Hydraulic Steel Structures, dated 1 
December 2001. 

 
Drainage Structures: Headwalls, culverts, pipes, and concrete lined channels may be on 
either side of the levee or go through the levee and require a closure, flap or sluice gate.  
Structural design criteria of drainage structures are currently outlined in the following: 
EM 1110-2- 2902, Engineering and Design – Conduits, Culverts, and Pipes, dated 31 
March 1998; EM 1110-2-2400, Engineering and Design – Structural Design and 
Evaluation of Outlet Works, dated 2 June 2003; and EM 1110-2-2701 Engineering and 
Design – Vertical Lift Gates, dated 30 November 1997. 

 
Pump Stations: Structural design criteria for pump stations are currently outlined in: EM 
1110-2-3104, Engineering and Design – Structural and Architectural Design of Pumping 
Stations, dated 30 June 1989. 

 
Inspection: The criteria for determining the condition of the structures are in Engineering 
Regulation (ER) 1110-2-100 Engineering and Design – Periodic Inspection and 
Continuing Evaluation of Completed Civil Works Structures, dated 15 February 1995.  
Appropriate concrete strengths and reinforcing steel strength for existing structures may 
be found in either American Concrete Institute (ACI) 437, Strength Evaluation of 
Existing Concrete Buildings which also provides yield strength properties for 
reinforcement going back to 1911 or in American Association of State Highway and 
Transportation Officials (AASHTO), Manual for Condition Evaluation of Bridges which 
has historical concrete strength and reinforcing steel yield stress recommendations.  For 
concrete, the best way to determine compressive strength is to test core samples in 
accordance with ACI 437 or other appropriate test methodology. 
 
Periodic Inspection: The floodwall structures will be visually inspected in the field for 
signs of global stability (rotation, sliding, and settlement), structural cracking, and 
general degradation of the primary materials inherent to them, such as spalls, honeycomb, 
scaling, chemical attack, scour, joint distress, etc.  The closure structures will be 
inspected in the field for signs of settlement, concrete deterioration, functionality of the 
stop-log guides, and sill condition.  If accessible, the inspection will verify that all parts 
of the structure assembly are on hand and in a usable condition and that materials and 
equipment necessary are readily available.  The drainage structures will be visually 
inspected in the field for signs of drainage gate misalignment, gate or hinge deterioration, 
pipe and headwall condition and erosion of soil adjacent to the structure.  The Pumping 
Station building exteriors will be examined for signs of settlement and structural cracks. 
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13.2.1 The Northeast Williamsport Flood Damage Reduction System  

 
Flood Walls 
 
There are three distinct locations of flood walls in the Northeast Williamsport Flood 
Damage Reduction System totaling 2,817 feet.   
 

1. The first floodwall is a concrete capped sheet pile wall (I-wall) constructed 
around 1940, roughly 1,061 feet long.  It starts at Station 4+94.36 and extends to 
the northern side of the aluminum stop-log structure at the Memorial Ave Bridge 
at Station 13+27.69.  The floodwall continues on the southern side of the 
Memorial Avenue Bridge at Station 13+60.4 and extends to Station 15+88.74 
where it ties into earthen levee.  The landside exposed face of the floodwall varies 
from zero to eight feet.  This section of I-wall has details that do not show any 
welded or bolted shear connectors, though it appears that the reinforcing bars 
were intended to go through holes in the sheeting, and therefore this section of 
wall may have overtopping resilience issues  
 

 As reported in “I-wall Inspections and Assessments Report, July 2006”, 
there is a small lean of 0.5 inches and joint separation of one inch at 
Station 12+88 of one of the concrete monoliths.  

 
 As reported in “I-Wall Evaluations, December 2007”, this section of I-

wall does not meet the required factors of safety for pile embedment and 
seepage and piling overstress. 

 
2. The second floodwall is a reinforced concrete cantilever (T-wall) constructed 

around 1944.  The T-wall section is 516 feet long and starts at Station 57+12.23 
(320 feet downstream from 3rd Street) and extends past the closure structure for 
the Reading Railroad Bridge to end at Station 62+29 where it ties into earthen 
levee.  The average landside exposed face is 16.5 feet. 
 

 As reported in “Northeast Williamsport Annual Inspection Report, 2008”, 
there is a small amount of formwork (cone shaped pop-outs) remaining at 
Stations 57+30 to 61+00. 

 
3. The third floodwall is an I-wall constructed around 1947 that is roughly 1,240 feet 

long.  It starts at Station 252+25 near McClures Run Pumping Station at a tie in 
with earthen levee and extends downstream to Station 264+65 where it ties back 
into an earthen levee.  The exposed landside face of the wall varies from zero to 
eight feet.   
 

 As reported in “I-wall Inspections and Assessments Report, July 2006”; 
Spall repairs have been made to approximately ten monoliths at the 
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adjacent joints between Stations 252+25 and 264+65.  There is a one inch 
gap at the joint between monoliths #60 and #61 at Station 264+25.  The 
copper water stop joint filler is cracked and will permit seepage at this 
joint.  There also appears to be settlement of the last concrete monolith 
#62 between Stations 264+45 to 264+65 just before the corner.  
Settlement is approximately 1.25 inches.   

 
 As reported in “I-Wall Evaluations, December 2007”, this section of I-

wall does not meet the required factors of safety for pile embedment 
seepage, and piling overstress.  

 
 As reported in “Northeast Williamsport Annual Inspection Report, 2008”, 

at Station 256+40 there is a wooden deck within the 15 foot encroachment 
limit. 

 
 As reported in “Northeast Williamsport Annual Inspection Report, 2008”, 

at Station 261+00 the monolithic joint sealant has deteriorated.  This 
repair was scheduled to be remedied by contract and executed in January 
2009. 

 
Closure Structures 
 
There are five closure structures noted in the O&M manual and four in the National 
Levee Database (LIS Tool) within the Northeast Williamsport Flood Damage Reduction 
System with differences between the LIS Tool and the O&M manual noted below. 
 

1. An aluminum stop-log closure on the left bank of Lycoming Creek at Memorial 
Avenue is listed in the LIS Tool as 39 feet wide by 2.1 feet high, located at 
Station 13+33.  The O&M manual notes this closure as 35.7 feet wide and two 
feet high.  
 

2. A sand bag closure structure on the left bank of Lycoming Creek at the Reading 
Railroad is listed in the LIS Tool as 48.3 feet wide by 2.75 feet high, located at 
Station 61+52.87.  The O&M manual notes this closure as 50 feet wide and 1.54 
feet high. 

 
3. A sand bag closure structure on the right bank of Millers Run at the Reading 

Railroad is listed in the LIS Tool as 53 feet wide by 3.7 feet high, located at 
Station 271+30.  The O&M manual notes this closure as 38.5 feet wide and 1.5 
feet high. 

 
4. An aluminum stop-log closure on the right bank of Millers Run at Washington 

Blvd is listed in the LIS Tool as 64.5 feet wide by 6.4 feet high, located at Station 
284+28.  The O&M manual notes this closure as 62.83 feet wide and 6.63 feet 
high. 
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5. A sand bag closure structure on the left bank of Lycoming Creek at the Penn 

Railroad is listed in the O&M manual as 27 feet wide and one foot high.  The LIS 
Tool does not list this closure structure.  

 
Drainage Structures 

 
The total number of existing drainage structures for the Northeast Williamsport Flood 
Damage Reduction System are listed in the Table 1-1.  Several of the inlets and outlets 
were noted in the LIS Tool as submerged underwater or obscured, and in some cases 
there are discrepancies between what is listed in LIS Tool and what is listed in the O&M 
manual as noted below. 
 

1. The 8-inch diameter cast iron pipe listed at Station 6+07 in the LIS Tool is listed 
at Station 5+97 in the O&M manual. 

 
2. The 8-inch diameter cast iron pipe listed at Station 10+26 in the LIS Tool is listed 

at Station 10+22 in the O&M manual. 
 

3. The 12-inch diameter cast iron pipe listed at Station 11+81 in the LIS Tool is 
listed at Station 11+77 in the O&M manual. 
 

4. The 18-inch diameter corrugated metal pipe listed at Station 13+76 in the LIS 
Tool is listed as a 16-inch diameter cast iron pipe at Station 13+63 in the O&M 
manual. 
 

5. The 36-inch diameter corrugated metal pipe at Station 44+90 listed in the LIS 
Tool is listed as being 42-inches in diameter in the O&M manual. 
 

6. The 15-inch diameter vitrified clay pipe at Station 190+87.6 listed in the LIS Tool 
is listed as being a corrugated metal pipe in the O&M manual. 
 

7. The 15-inch diameter cast iron pipe listed at Station 196+17 in the LIS Tool is 
listed at Station 196+11.61 in the O&M manual. 
 

8. The two 7-foot high by 7-foot wide reinforced concrete culverts listed at Station 
246+82 in the LIS Tool is listed at Station 247+00 in the O&M manual. 
 

9. The 12-inch diameter cast iron pipe listed at Station 258+81 in the LIS Tool is 
listed at Station 258+84 in the O&M manual. 
 

10. The 15-inch diameter vitrified clay pipe listed at Station 280+33 in the LIS Tool 
is listed at Station 280+30 in the O&M manual. 
 

11. The 15-inch diameter corrugated metal pipe at Station 290+48 in the LIS Tool is 
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listed as a vitrified clay pipe in the O&M manual. 
 

The O&M manual notes the following drainage structures, which are not listed in the LIS 
Tool; Structure No. 28, a 15-inch diameter reinforced concrete pipe located at Station 
34+59; Structure No. 30, a 60-inch diameter corrugated metal pipe located at Station 
81+00; Structure No. 31, a 48-inch diameter corrugated metal pipe located at Station 
103+20; Structure No. 32, a 48-inch diameter corrugated metal pipe located at Station 
121+50; Structure No. 33, an 18-inch diameter reinforced concrete pipe located at Station 
130+91; Structure No. 34, a 24-inch diameter corrugated metal pipe located at Station 
136+00; Structure No. 35, two 7-foot square and a 3-foot square reinforced concrete 
culverts located at Station 171+28; Structure No. 36, 16-inch and 6-inch diameter cast 
iron pipes located at Station 178+89.33; Structure No. 46, a 12-inch diameter corrugated 
metal pipe located at Station 228+35; Structure No. 47, an 18-inch diameter corrugated 
metal pipe located at Station 241+89.6; Structure No. 48, two 24-inch diameter vitrified 
clap pipes located at Station 246+03; Structure No. 50, an 8-inch diameter vitrified clay 
pipe located at Station 252+66; Structure No. 51, a 5-inch diameter vitrified clay pipe 
located at Station 254+58; Structure No. 52, an 8-inch diameter cast iron pipe located at 
Station 255+62; Structure No. 53, a 6-inch diameter cast iron pipe located at Station 
256+42; Structure No. 56, a 12-inch diameter corrugated metal pipe located between 
Pennsylvania Railroad and Reading Railroad; Structure No. 57, a 48-inch diameter 
corrugated metal pipe located north of the Reading Railroad. 

 
The LIS Tool notes the following drainage structures, which are not listed in the O&M 
manual; an 8-inch diameter cast iron pipe located at Station 33+34; a 24-inch diameter 
corrugated metal pipe and reinforced concrete pipe located at Station 178+98; a 24-inch 
diameter corrugated metal pipe located at Station 241+89.6; a 30-inch diameter 
reinforced concrete pipe located at Station 278+81. 

 
Pumping Stations 
 
There are five pumping stations located within the Northeast Williamsport Flood Damage 
Reduction System.  Generally the pumping stations have a reinforced concrete 
substructure, reinforced concrete floor, a steel decking roof with gravel surface, and brick 
superstructure walls.  The pump stations have steel doors and aluminum louver windows.  
The foundation is supported on structural backfill material.  The roof slab contains 
supplementary structural steel framing which also supports the various types of crane 
hoists for each station. 
 

1. Cemetery Run Pumping Station is located near Station 70+00 approximately 600 
feet south of the Reading Railroad tracks.  This building measures 23 feet-4 
inches x 48 feet-6 inches in plan. 
 

2. Hepburn Street Pumping Station is located on the left bank of the West Branch of 
the Susquehanna River.  It is just south of the Reading Railroad tracks near 
Station 170+00.  The brick masonry building measures 70 feet-3 inches x 27 feet-
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3 inches in plan.  
 

3. Penn Street Pumping Station is located at the foot of Penn Street, north of the 
Reading Railroad tracks near Station 210+00.  The building is a brick masonry 
structure measuring 31 feet-10 inches x 31 feet-10 inches in plan. 
 

4. Basin Street Pumping Station is located at the foot of Basin Street just north of the 
Reading Railroad tracks near Station 206+00.   

 
5. McClures Run Pumping Station is located at the mouth of McClures Run about 

1,000 feet downstream from the Pennsylvanian Railroad Bridge near Station 
247+00. 
 

No discrepancies or disrepair was reported in the “Northeast Williamsport Annual 
Inspection Report, 2008” with regards to the pumping stations. 
 

13.2.2 The Northwest Williamsport Flood Damage Reduction System:  
 
Flood Walls 
 

1. There is one flood wall in the Northwest Williamsport Flood Damage Reduction 
System totaling 1,025 feet.  It is comprised of an I-wall constructed around 1953 
which starts approximately 500 feet south of Lycoming Creek Road Bridge at 
Station 105+78.38 at a tie in with earthen levee and extends to the Lycoming 
Creek Bridge abutment at Station 111+03.38 where it terminates.  This floodwall 
was extended approximately 500 feet upstream to Station 116+00 during the 
subsequent construction of the Lycoming Creek Bridge.  The original earthen 
levee was removed and the floodwall (construction type and date unknown 
subsequent to 1953) constructed to accommodate the Route 15 off-ramp tie in 
with Lycoming Creek Rd. The average exposed height of the wall is six to seven 
feet. 

 
 As reported in “I-Wall Evaluations, December 2007”, this section of I-wall does 

not meet the required factors of safety for pile embedment and seepage.  
 
Closure Structures 
 
There are four closure structures noted in the O&M manual and three in the LIS Tool 
within the Northwest Flood Damage Reduction System.  Noted differences between the 
LIS Tool and the O&M manual are listed below. 
 

1. A sand bag closure structure on the right bank of Lycoming Creek at the Reading 
Railroad is listed in the LIS Tool as 66 feet wide by three feet high, located at 
Station 14+72.65.  The O&M manual notes this closure as 50 feet wide and one 
foot high. 
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2. An aluminum stop-log closure on the right bank of Lycoming Creek at Memorial 

Ave is listed in the LIS Tool as 35.4 feet wide by 2.9 feet high, located at Station 
91+35.  The O&M manual notes this closure as 38 feet wide and three feet high.  

 
3. A sand bag closure on the left bank of Daugherty Run at New York Central 

Railroad is listed in the LIS Tool as 35.4 feet wide by 2.9 feet high, located at 
Station 91+35.  The O&M manual does not note dimensions for this closure but 
does describe the location in text. 
 

4. A sand bag closure on the right bank of Lycoming Creek at the Pennsylvania 
Railroad Bridge is noted in the O&M manual as 27 feet wide and one foot high.  
The LIS Tool does not list this closure. 

 
Drainage Structures 

 
The total number of Drainage Structures for the Northwest Williamsport Flood Damage 
Reduction System is listed in Table 1-1.  Several of the inlets and outlets were noted in 
the LIS Tool as submerged underwater or obscured, and in some cases there are 
discrepancies between what is listed in LIS Tool and what is listed in the O&M manual 
as noted below. 
 

1. The three 60-inch diameter corrugated metal pipes listed at Stations 24+67, 24+75 
and 24+84 in the LIS Tool are noted at Station 24+82 in the O&M manual. 
 

2. The two 66-inch and two 36-inch diameter corrugated metal pipes listed at 
Stations 53+39, 53+49 and 53+51 in the LIS Tool are noted at Station 53+42.5 in 
the O&M manual. 
 

3. The 36-inch diameter corrugated metal pipe at Station 86+51 listed in the LIS 
Tool is noted as a reinforced concrete pipe in the O&M manual. 
 

4. The 72-inch diameter reinforced concrete pipe listed at Station 96+37 in the LIS 
Tool is noted at Station 96+06 in the O&M manual. 
 

5. The two 24-inch steel plate and two 48-inch corrugated metal pipes listed at 
Stations 122+35, 122+38, and 122+45 in the LIS Tool are noted at Station 
122+73 in the O&M manual. 
 

The O&M manual notes the following drainage structures, which are not listed in the LIS 
Tool; Structure No. 2, a 15-inch diameter reinforced concrete pipe located at Station 
99+15; Structure No. 6, a 36-inch diameter corrugated metal pipe located at Station 3+60; 
Structure No. 7, two 30-inch diameter cast iron pipes, an 18-inch diameter cast iron pipe 
and two 24-inch square reinforced concrete pipes located at Station 9+43; Structure No. 
9, an 18-inch diameter corrugated metal pipe located at Station 2+29; Structure No. 10, a 
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24-inch diameter corrugated metal pipe located at Station 2+81; Structure No. 11, a 36-
inch diameter corrugated metal pipe located at Station 8+58; Structure No. 12, a 12-inch 
diameter corrugated metal pipe located at Station 15+50; Structure No. 17, a 15-inch 
diameter corrugated metal pipe located at Station 97+35; Structure No. 19, an 18-inch 
diameter corrugated metal pipe located at Station 111+63; Structure No. 20, an 18-inch 
diameter corrugated metal pipe located at Station 115+10; Structure No. 22, a 48-inch 
diameter corrugated metal pipe located at Station 146+61. 
 
The LIS Tool notes the following drainage structures, which are not listed in the O&M 
manual; 18-inch diameter corrugated metal pipe located at Station 1+86; 24-inch 
diameter corrugated metal pipe located at Station 2+64; 36-inch diameter corrugated 
metal pipe located at Station 3+57; 30-inch diameter corrugated metal pipe located at 
Station 8+56; 192-inch diameter reinforced concrete pipe and 42-inch diameter 
corrugated metal pipe located at Station 24+67; 8-inch diameter vitrified clay pipe 
located at 43+05; 18-inch diameter corrugated metal pipe located at Station 46+90; 18-
inch diameter corrugated metal pipe located at 97+23; 42-inch diameter corrugated metal 
pipe located at 104+00; two 44.4-inch diameter reinforced concrete pipes located at 
Station 139+39; 12-inch diameter polyvinyl chloride pipe located at Station 140+08; 12-
inch diameter polyvinyl chloride pipe located at Station 141+25; 36-inch diameter 
corrugated metal pipe located at Station 146+67; 15-inch diameter reinforced concrete 
pipe located at Station 164+64; 42-inch diameter reinforced concrete pipe located at 
Station 173+22; two 276-inch diameter reinforced concrete pipes located at Station 
175+38. 
 
Pumping Stations 
 
There are four pumping stations located within the Northwest Williamsport Flood 
Damage Reduction System. 
 

1. Fox Hollow Run Pumping Station is located at the mouth of Fox Hollow Run near 
Station 25+00.  This structure measures 19 feet x 41 feet in length. 
 

2. Arch Street Pumping Station is located at the intersection of Arch Street and the 
Pennsylvania Railroad near Station 10+00.  The brick masonry building measures 
18 feet x 14 feet in plan. 
 

3. Spring Run Pumping Station is located at the mouth of Spring Run on the Bridge 
near Station 54+00.  The brick masonry building measures 29 feet x 15 feet in 
plan. 
 

4. Mill Race Pumping Station is located on the right bank of Lycoming Creek 1,000 
feet upstream from High Street Bridge.  The brick masonry building measures 23 
feet x 13 feet in plan. 

 
No discrepancies or disrepair was reported in the “Northwest Williamsport Annual 
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Inspection Report, 2008” with regards to the pumping stations. 
 

13.2.3 The South Williamsport Flood Damage Reduction System: 
 
Flood Walls 
 
There are two flood walls in the South Williamsport Flood Damage Reduction System 
totaling 880 feet of wall constructed around 1950.   
 

1. The first floodwall is a combination of 115 feet of I-wall and 320 feet of T-wall.  
The I-wall section starts at approximate Station 13+40 approximately 270 feet 
downstream of Maynard Street.  The T-wall section starts at approximate Station 
14+55 and ends at approximate Station 17+75.  This floodwall has an exposed 
height of up to ten feet. 
 

2. The second floodwall is a T-wall that is 445 feet long starting near Station 31+10, 
about 370 feet upstream of Shempps Lane, ending near Station 35+55.  This 
floodwall has an exposed height of up to ten feet. 

 
Closure Structures 
 
There are no closure structures in the South Williamsport Flood Damage Reduction 
System. 
 
Drainage Structures 

 
The total number of drainage structures for the South Williamsport Flood Damage 
Reduction System is noted in Table 1-1.  Several of the inlets and outlets were noted in 
the LIS Tool as submerged underwater or obscured, and in some cases there are 
discrepancies between what is listed in the LIS Tool and what is noted in the O&M 
manual as shown below. 
 

1. The 8-inch diameter vitrified clay pipe located at Station 18+33 in the LIS Tool is 
listed as a corrugated metal pipe in the O&M manual. 

2. The 30-inch diameter corrugated metal pipe located at Station 13+86.5 in the LIS 
Tool is listed as a cast iron pipe in the O&M manual. 

 
The O&M manual notes the following drainage structures, which are not listed in the LIS 
Tool; Unit No. 6A - Structure No. 1, a 4-inch diameter vitrified clay pipe located at 
Station 18+14; Structure No. 5, a 15-inch diameter vitrified clay pipe located at Station 
60+57; Structure No. 7, 15-inch and 16-inch diameter corrugated metal pipes located at 
Station 97+93. Unit No. 6C – Structure No. 1, an 18-inch diameter corrugated metal pipe 
located at Station 108+65; Structure No. 2, an 18-inch diameter corrugated metal pipe 
located at the Second Avenue Ramp; Structure No. 3, a 12-inch diameter corrugated 
metal pipe located at Second Avenue Ramp; Structure No. 4, an 18-inch diameter 
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corrugated metal pipe located at Station 122+00; Structure No. 5, a 12-inch diameter 
corrugated metal pipe located at Charles Street Ramp; Sidney Street Drainage Structure, 
a 15-inch diameter vitrified clay pipe located at Station 60+57; Church Street Drainage 
Structure, an 8-inch diameter vitrified clay pipe located at Station 86+50; Fleming Street 
Drainage Structure, an 8-inch diameter cast iron pipe located at Station 97+93; Ourtin 
Street Drainage Structure, an 8-inch diameter vitrified clay pipe located at Station 71+40; 
Eagerman‟s Run Drainage Structure, a 6-inch diameter reinforced concrete pipe located 
at 0+78. 
 
The LIS Tool notes the following drainage structures, which are not listed in the O&M 
manual; 24-inch diameter corrugated metal pipe located at Station 10+02; 8-inch 
diameter cast iron pipe located at Station 14+97; 12-inch diameter vitrified clay pipe 
located at Station 21+25; 10-inch diameter vitrified clay pipe located at Station 35+05; 
60-inch diameter reinforced concrete pipe located at Station 43+50; 6-inch diameter 
corrugated metal pipe located at Station 55+51; 12-inch diameter reinforced concrete 
pipe located at Station 83+12; 12-inch diameter corrugated metal pipe located at Station 
144+54; 12-inch diameter corrugated metal pipe located at Station 115+29; 36-inch 
diameter reinforced concrete pipe located at Station 127+32. 
 
Pumping Stations 
 
There are three pumping stations located within the South Williamsport Flood Damage 
Reduction System. 
 

1. Hill Street Pumping Station is located at the foot of Hill Street near Station 
43+00. 
 

2. Ecks run Pumping Station is located about 1,000 feet upstream from Market 
Street near Station 69+00. 

 
3. Main Street Pumping Station is located about 400 feet downstream from market 

Street near Station 84+00. 
 

No discrepancies or disrepair was reported in the “South Williamsport Annual Inspection 
Report, 2008” with regards to the pumping stations. 
  
 
13.3 Civil 
 
System documentation provided for design criteria review includes several design 
memorandums, correspondence outlining the schemes for interior drainage, the O&M 
manual dated December 1988 for the Northeast and Northwest Williamsport Flood 
Damage Reduction Systems, the O&M manual dated September 1987 for the South 
Williamsport Flood Damage Reduction System, specifications, as-builts, design plans, 
and plans for modification.   The design criteria review was conducted based on these 
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documents.  Given that construction of the flood damage reduction facilities was 
completed in 1952, it is reasonable to assume that design criteria have changed to some 
degree over the ensuing 58 years.  

 
The current criteria for civil-related items are included in USACE publications: EM1110-
2-2902, Conduits, Culverts and Pipes, 31 March 1998, ETL1110-2-571, Guidelines for 
Landscape Planting and Vegetation Management at Levees, Floodwalls, Embankment 
Dams and Appurtenant Structures, 10 April 2009, and ER 1110-2-6065, Engineering and 
Design – Comprehensive Evaluation of Project Datums, 1 July 2007.  Pertinent criteria 
includes culverts or pipes penetrating the levee being constructed with reinforced 
concrete pipe to provide longer life span as the flood damage reduction systems are for 
medium to high risk levees. 

 
The vegetation criteria provides guidelines to assure that landscape planting and 
vegetation management provide aesthetic and environmental benefits without 
compromising the reliability of levees, floodwalls, embankment dams, and appurtenant 
structures.  The guidelines are intended as a guide for safe design and not as a restriction.  
Variances may be requested from the standard guidelines.  Establishment of a VFZ 
provides a reliable corridor of access to, and along, levees, embankment dams, and 
appurtenant structures.  The corridor must be free for access by personnel and equipment 
for surveillance, inspection, maintenance, monitoring and flood fighting.  Access for 
operation and maintenance, inspection and flood fighting needs to be provided 
throughout the system through access corridors and vehicular ramps. 

 
The following includes a commentary on the design criteria review items as compared to 
the current criteria and identification of items that may potentially impact performance of 
the systems.   
 
Real Estate Mapping - The original designs were prepared on lands and easements at 
the time of design.  Real estate conditions, which define the project corridor for the flood 
damage reduction systems and their operation, have likely changed over time. Regardless 
of change, real estate mapping that defines the lands of the project and adjoining 
easements was not fully provided with the system documentation for the 2010_a PI.  As 
such, observations made with the past 2008 inspection by the USACE and the current 
2010_a PI are subject to interpretation regarding real estate.  The 2010_a PI will be 
conducted with real estate data provided and/or presented by the Sponsor during the field 
inspection.  It is understood that assumptions will be made during the PI and uncertainty 
identified by noting that property / real estate limits will need to be identified and 
measures taken appropriately. 

 
Datum Relationships - The project construction utilized a Project Construction Datum.  
The USACE vertical datum diagram for Williamsport, PA is provided in Appendix J.  
The datum diagram shows vertical relationships (differences in feet) between the Project 
Construction Datum, and datums for NGVD29 and NAVD88. 
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13.3.1 The Northeast Williamsport Flood Damage Reduction System: 
 
Culverts, Pipe Penetrations - Documentation was reviewed to determine the number 
and type of drainage structures within the project.  According to the 1988 O&M manual 
for the Williamsport Local Flood Protection Project, the system includes 26 drainage 
structures.  The drainage structures within the system are comprised of a combination of 
reinforced concrete, corrugated metal, ductile iron, and vitrified clay pipes.   

 
Based on historic corrugated metal pipe (CMP) reliability issues, the Corps has changed 
the minimum standard to reinforced concrete pipe for new construction of gravity drains.  
Therefore, the CMP, ductile iron, and vitrified clay pipe materials do not meet current 
criteria.  Slip lining using solid high density polyethylene pipe (HDPE) is an acceptable 
practice where removal of the drain pipe is not required but rehabilitation is necessary.  
The 2008 USACE inspection report indicated that there were no deficiencies found with 
the culverts.  The 2010_a Periodic Inspection will include observations of the culverts for 
deteriorated conditions that may have potential to impact the system performance.   

 
Unwanted Vegetation - The original design included provisions for access to operate, 
maintain, inspect and conduct flood fighting operations and inspection by moving 
vehicles.  As noted in the 2008 Annual Inspection, there were several observations where 
unwanted vegetation could adversely affect these operations.  The current design criteria 
have not changed as they also require VFZ‟s to permit access including: a minimum 
eight-foot corridor height; a corridor width of 15 feet beyond the FCW, but this can be 
less where the real estate is less; and a variance where a VFZ of less width is provided.  
Design criteria permit planting berms on the landside of the levee only.  The 2010_a PI 
will include observation of the vegetation that has been cleared since the 2008 Inspection 
and that which is still there and unwanted.  It is recognized that the presence of unwanted 
vegetation has the potential to impact the operations and performance of the system. 

 
13.3.2 The Northwest Williamsport Flood Damage Reduction System: 
 

Culverts, Pipe Penetrations - Documentation was reviewed to determine the number 
and type of drainage structures within the project.  According to the 1988 O&M manual 
for the Williamsport Local Flood Protection Project, the system includes 38 drainage 
structures and four pump stations.  The drainage structures within the system are 
comprised of a combination of reinforced concrete, corrugated metal, ductile iron, and 
vitrified clay pipes.   

 
Based on historic corrugated metal pipe (CMP) reliability issues, the Corps has changed 
the minimum standard to reinforced concrete pipe for new construction of gravity drains.  
Therefore, the CMP, ductile iron, and vitrified clay pipe materials do not meet current 
criteria.  Slip lining using solid high density polyethylene pipe (HDPE) is an acceptable 
practice where removal of the drain pipe is not required but rehabilitation is necessary.  
The 2008 USACE inspection report indicated that there were no deficiencies found with 
the culverts.  The 2010_a Periodic Inspection will include observations of the culverts for 
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deteriorated conditions that may have potential to impact the system performance.   
 

Unwanted Vegetation - The original design included provisions for access to operate, 
maintain, inspect and conduct flood fighting operations and inspection by moving 
vehicles.  As noted in the 2008 Annual Inspection, there were several observations where 
unwanted vegetation could adversely affect these operations.  The current design criteria 
have not changed as they also require VFZ‟s to permit access including: a minimum 
eight-foot corridor height; a corridor width of 15 feet beyond the FCW, but this can be 
less where the real estate is less; and a variance where a VFZ of less width is provided.  
Design criteria permit planting berms on the landside of the levee only.  The 2010_a PI 
will include observation of the vegetation that has been cleared since the 2008 Inspection 
and that which is still there and unwanted.  It is recognized that the presence of unwanted 
vegetation has the potential to impact the operations and performance of the system. 

 
13.3.3 The South Williamsport Flood Damage Reduction System: 
 

Culverts, Pipe Penetrations - Documentation was reviewed to determine the number 
and type of drainage structures within the project.  According to the 1987 O&M manual 
for the South Williamsport Local Flood Protection Project, the system includes 25 
drainage structures and three pump stations.  The drainage structures within the system 
are comprised of a combination of reinforced concrete, corrugated metal, ductile iron, 
and vitrified clay pipes.   

 
Based on historic corrugated metal pipe (CMP) reliability issues, the Corps has changed 
the minimum standard to reinforced concrete pipe for new construction of gravity drains.  
Therefore, the CMP, ductile iron, and vitrified clay pipe materials do not meet current 
criteria.  Slip lining using solid high density polyethylene pipe (HDPE) is an acceptable 
practice where removal of the drain pipe is not required but rehabilitation is necessary.  
The 2008 USACE inspection report indicated that there were no deficiencies found with 
the culverts.  The 2010_a Periodic Inspection will include observations of the culverts for 
deteriorated conditions that may have potential to impact the system performance.   

 
Unwanted Vegetation - The original design included provisions for access to operate, 
maintain, inspect and conduct flood fighting operations and inspection by moving 
vehicles.  As noted in the 2008 Annual Inspection, there were several observations where 
unwanted vegetation could adversely affect these operations.  The current design criteria 
have not changed as they also require VFZ‟s to permit access including: a minimum 
eight-foot corridor height; a corridor width of 15 feet beyond the FCW, but this can be 
less where the real estate is less; and a variance where a VFZ of less width is provided.  
Design criteria permit planting berms on the landside of the levee only.  The 2010_a PI 
will include observation of the vegetation that has been cleared since the 2008 Inspection 
and that which is still there and unwanted.  It is recognized that the presence of unwanted 
vegetation has the potential to impact the operations and performance of the system. 
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13.4 Hydraulics 
  
System documentation provided for hydraulic design criteria review includes several 
design memorandums, correspondence outlining the schemes for interior drainage, the 
O&M manual dated December 1988 for the Northeast and Northwest Williamsport Flood 
Damage Reduction Systems, the O&M manual dated September 1987 for the South 
Williamsport Flood Damage Reduction System, specifications, as-builts, design plans, 
and plans for modification.   The hydraulic design criteria review was conducted based 
on these documents.  Given that construction of the flood damage reduction facilities was 
completed in 1952, it is reasonable to assume that design criteria have changed to some 
degree over the ensuing 58 years.  
 
The hydraulic design criteria review is based on the potential for impacts to the 
performance of the flood damage reduction system.  The current criteria for these items 
are included in USACE publications: ETL1110-2-571, Guidelines for Landscape Planting 
and Vegetation Management at Levees, Floodwalls, Embankment Dams and Appurtenant 
Structures, 10 April 2009, ER1110-2-1405, Hydraulic Design for Local Flood Control 
Projects, 30 September 1982, EM1110-2-1418, Channel Stability Assessment for Flood 
Control Projects,  31 October 1994, EM1110-2-1601, Hydraulic Design of Flood Control 
Channel Projects, 30 June 1994 and EM 1110-2-1913, Design and Construction of 
Levees, April 2000. 

 
The following includes a commentary on the hydraulic design criteria review items as 
compared to the current criteria and identification of items that may potentially impact 
the system performance. 
 

13.4.1 The Northeast Williamsport Flood Damage Reduction System:  
 

Unwanted Vegetation - The original design included provisions for clear areas for 
sufficient hydraulic discharge in aprons and channels.  There were no observations in the 
2008 inspection report where unwanted vegetation or sedimentation appeared to have the 
potential to affect these operations.  The 2010_a PI will determine if vegetation has 
established in aprons or drainage channels. 
 
Drainage Structures – In accordance with EM 1110-2-1913 and EM 1110-2-2902, the 
landside one-third of the conduit needs to be set in a 450mm (18-inch) annular thickness 
of drainage fill to provide an adequate foundation and control seepage.  None of the 
conduits within this project appear to conform to this requirement.  Some of these contain 
anti-seep collars.  Five of the drainage structures contain both a flap gate that is 
automatically controlled at the outfall and a sluice gate within a control manhole, 15 
contain just an automatically-controlled flap gate on the outfall, and three contain only a 
manually-controlled sluice gate.  The remaining drainage structures do not have a gate 
identified.  This does not conform with the requirement for emergency closure addressed 
in EM 1110-2-1913.  The 2008 inspection did not identify any deficiencies with flap 
gates, sluice gates, or other items related to drainage structures that could impact 
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hydraulic performance.  The 2010_a PI will determine if gates and other features are 
functioning properly.   

 
Riprap Revetments and Bank Protection – The standard riprap revetment thickness 
used throughout the project was twelve inches of placed riprap along the slopes, and is 
generally increased at the revetment toe.  However, the revetment toe thickness is 
variable, and it is unclear if it extends below the scour depth consistently throughout the 
system.  This does not appear to conform to EM 1110-2-1601, Change 1, 30 June 1994, 
which sets the requirements for minimum riprap thickness.  The 2008 Annual Inspection 
identified two sections of revetments where small amounts of riprap were missing.  The 
2010_a PI will identify whether these issues have been corrected and if any additional 
problems have developed.   

 
Design Hydrology and Hydraulics - The Flood Damage Reduction System was 
originally designed to provide flood risk reduction for the 264,000 cfs flood of 1936, with 
four feet of freeboard.  In 1972, Tropical Storm Agnes generated flows in excess of the 
design storm, to approximately 279,000 cfs.  The most recent O&M manual, from 1988, 
states that the system provides flood risk reduction against the 279,000 cfs discharge with 
four feet of freeboard.  While the 1972 event did not overtop the levees, and some 
improvements to the flood damage reduction system were made after, and in response to, 
the 1972 event, it is not clear that the entire system was upgraded.  It is difficult to 
determine with the data provided that the levee does indeed provide this level of 
protection, and it is possible that the freeboard is actually less than four feet. 

 
The original design methods do not appear to meet current methodologies according to 
ER1110-2-1405, 30 September 1982 or consider current watershed hydrologic conditions 
due to urbanization in the past 58 years.  Hydrologic and hydraulic analyses based on 
current methods may exceed design values such that the original design freeboard may 
not be provided.  The 2008 inspection report does not provide any observations related to 
hydrology and hydraulics.  The 2010_a PI will note any observations related to design 
hydrology and hydraulics. 

 
Overtopping Resilience – The documentation provided does not identify measures to 
protect the flood damage reduction system in the event overtopping occurs.   

 
13.4.2 The Northwest Williamsport Flood Damage Reduction System:  

 
Unwanted Vegetation - The original design included provisions for clear areas 

for sufficient hydraulic discharge in aprons and channels.  There were no observations in 
the 2008 inspection report where unwanted vegetation or sedimentation appeared to have 
the potential to affect these operations.  The 2010_a PI will determine if vegetation has 
established in aprons or drainage channels. 
 
Drainage Structures – In accordance with EM 1110-2-1913 and EM 1110-2-2902, the 
landside one-third of the conduit needs to be set in a 450mm (18-inch) annular thickness 
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of drainage fill to provide an adequate foundation and control seepage.  None of the 
conduits within this project appear to conform to this requirement.  Some of these contain 
anti-seep collars.  Twenty of the drainage structures contain both a flap gate that is 
automatically controlled at the outfall and a sluice gate within a control manhole, and two 
contain just an automatically-controlled flap gate on the outfall.  The remaining drainage 
structures do not have a gate listed.  This does not conform with the requirement for 
emergency closure addressed in EM 1110-2-1913.  The 2008 inspection did not identify 
any deficiencies with flap gates or sluice gates, but did identify a significant amount of 
sediment buildup in the Bottle Run culverts, that had the potential to reduce flood 
capacity.  The 2010_a PI will determine if this sediment has been removed, and if gates 
and other features are functioning properly.    

 
Riprap Revetments and Bank Protection – The standard riprap revetment thickness 
used throughout the project was twelve inches of placed riprap along the slopes, and is 
generally increased at the revetment toe.  However, the revetment toe thickness is 
variable, and it is unclear if it extends below the scour depth consistently throughout the 
system.  This does not appear to conform to EM 1110-2-1601, Change 1, 30 June 1994, 
which sets the requirements for minimum riprap thickness.  During the 2008 Annual 
Inspection, minor amounts of riprap were noted to be missing near the Spring Run Pump 
Station discharge.  The 2010_a PI will determine if this has been corrected, and if any 
additional scour or stability problems have developed.   

 
Design Hydrology and Hydraulics - The Flood Damage Reduction System was 
originally designed to provide flood risk reduction for the 264,000 cfs flood of 1936, with 
four feet of freeboard.  In 1972, Tropical Storm Agnes generated flows in excess of the 
design storm, to approximately 279,000 cfs.  The most recent O&M manual, from 1988, 
states that the system provides flood risk reduction against the 279,000 cfs discharge with 
four feet of freeboard.  While the 1972 event did not overtop the levees, and some 
improvements to the flood damage reduction system were made after, and in response to, 
the 1972 event, it is not clear that the entire system was upgraded.  It is difficult to 
determine with the data provided that the levee does indeed provide this level of 
protection, and it is possible that the freeboard is actually less than four feet. 

 
The original design methods do not appear to meet current methodologies according to 
ER1110-2-1405, 30 September 1982 or consider current watershed hydrologic conditions 
due to urbanization in the past 58 years.  Hydrologic and hydraulic analyses based on 
current methods may exceed design values such that the original design freeboard may 
not be provided.  Other than the sedimentation noted in the Bottle Run culverts, the 2008 
inspection report does not provide any observations related to hydrology and hydraulics.  
The 2010_a PI will note any observations related to design hydrology and hydraulics. 

 
Overtopping Resilience – The documentation provided does not identify measures to 
protect the flood damage reduction system in the event overtopping occurs.   
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13.4.3 The South Williamsport Flood Damage Reduction System:  
 
Unwanted Vegetation - The original design included provisions for clear areas for 
sufficient hydraulic discharge in aprons and channels.  There were no observations in the 
2008 inspection report where unwanted vegetation or sedimentation appeared to have the 
potential to affect these operations.  The 2010_a PI will determine if vegetation has 
established in aprons or drainage channels. 
 
Drainage Structures – In accordance with EM 1110-2-1913 and EM 1110-2-2902, the 
landside one-third of the conduit needs to be set in a 450mm (18-inch) annular thickness 
of drainage fill to provide an adequate foundation and control seepage.  None of the 
conduits within this project appear to conform to this requirement.  Some of these contain 
anti-seep collars.  Four of the drainage structures contain both a flap gate that is 
automatically controlled at the outfall and a sluice gate within a control manhole, eight 
contain just a automatically-controlled flap gate on the outfall, and one contains only a 
manually-controlled sluice gate.  The remaining drainage structures do not have a gate 
listed.  This does not conform with the requirement for emergency closure addressed in 
EM 1110-2-1913.  The 2008 inspection did not identify any deficiencies with flap gates, 
sluice gates, or other items related to drainage structures that could impact hydraulic 
performance.  The 2010_a PI will determine if gates and other features are functioning 
properly.   

 
Riprap Revetments and Bank Protection – The standard riprap revetment thickness 
used throughout the project was twelve inches of placed riprap along the slopes, and is 
generally increased at the revetment toe.  However, the revetment toe thickness is 
variable, and it is unclear if it extends below the scour depth consistently throughout the 
system.  This does not appear to conform to EM 1110-2-1601, Change 1, 30 June 1994, 
which sets the requirements for minimum riprap thickness.  The 2010_a PI will identify if 
any scour or stability problems have occurred.  No deficiencies were noted during the 
2008 inspection. 

 
Design Hydrology and Hydraulics - Similar to the rest of the project, the South 
Williamsport Flood Damage Reduction System was originally designed to provide flood 
risk reduction for the 264,000 cfs flood of 1936, with four feet of freeboard.  In 1972, 
Tropical Storm Agnes generated flows in excess of the design storm, to approximately 
279,000 cfs.  The most recent O&M manual, from 1987, still identifies the design storm 
as the 1936, 264,000 cfs event.  Improvements were made to the system following the 
1972 event, but these do not appear to have increased the protection level for the system, 
based on the O&M manual.   

 
The original design methods do not appear to meet current methodologies according to 
ER1110-2-1405, 30 September 1982 or consider current watershed hydrologic conditions 
due to urbanization in the past 58 years.  Hydrologic and hydraulic analyses based on 
current methods may exceed design values such that the original design freeboard may 
not be provided.  The 2008 inspection report does not provide any observations related to 
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hydrology and hydraulics.  The 2010_a PI will note any observations related to design 
hydrology and hydraulics. 

 
Overtopping Resilience – The documentation provided does not identify measures to 
protect the flood damage reduction system in the event overtopping occurs.   
 
13.5 Mechanical and Electrical 

 
The general descriptions of the 12 pump stations are described in the first part of this 
section.  The stations will be presented based on the flood damage reduction system 
approach: WLNE, WLNW, and WLSO.  The second part of this section will be the 
description of the emphasized current design criteria from USACE engineering manuals 
for the design and construction of pumping stations.  Items that appear to be in question 
between current design parameters and the existing pump stations will be indicated.  The 
items of question will be reviewed during the Periodic Inspection.  The Periodic 
Inspection Report will document observations based on the items identified in the second 
part of this section. 

 
Current USACE Pump Station Manuals used in the Design Criteria Review: 

 EM 1110-2-3105: “Mechanical and Electrical Design of Pumping Stations”- 
March 30, 1994 (including Change 1: August 31, 1994 and Change 2: 
November 30, 1999). 

 EM 1110-2-3102:  “General Principles of Pump Station Design and Layout” – 
February 28, 1995.  

 
The basis of the descriptions and the design criteria review are based on documents 
provided by the USACE including the following: 

 Original construction and more recent modification as-built drawings.  
 Existing O&M manuals.  
 Design analysis reports for pump stations. 

 
Previous Annual Inspection of the South Williamsport FDR System 

 
During the October 2008 Pump Station Annual Inspection the following 
unacceptable rating was indicated: 

o Ecks Run Pump Station gravity outfall sluice gate shows damage to 
the slide frame, and nuts were missing on two seat wedges.  Inspector 
indicated questionable reliability during a flood event.  Immediate 
attention is warranted. 

o 18 – Sluice/ Slide Gates: Inspection team shall review this item during 
the periodic inspection to observe if the requested maintenance was 
conducted. 
 

Minimally Acceptable comments for the following were noted by the inspector 
and observations will be made for these rated categories: 
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o 1 - Pump Station O&M, Training, & Inspection Reports:  New 
pumpsets and switchgear was installed, but no training or maintenance 
records were generated. 

o 2 - Pump Station O&M Equipment Manuals: Operating instructions 
are not posted, nor is an updated O&M manual present. 

o 19 - Flap Gates/ Flap Valves/ Pinch Valves: Flap gates maintenance 
and status not documented. 

o 20 - Cranes: Crane load test documentation not present.  Frequency 
requirement (annually) has been elevated to USACE HQ for possible 
revision. 

o 21 - Other Metallic Items: Corrosion protection on intake sluice gates 
should be considered. 
 

Additional Comments from the 2008 Inspection include: 
o New pump sets and switchgear were installed in 2007 according to the 2008 

Inspection Report. 
o A portable electric tool with a tri-pod stand is provided at Ecks Run and Hill 

Street Pump Stations to backup the manually operated sluice gates. 
 

This information included in the  in pump station description and Design Criteria 
Review is based on the 1987 O&M manual and as built drawings and may not 
represent the upgrades indicated in the 2008 Annual Inspection.  No additional 
information was provided during system documentation phase.  During the field 
effort additional information may be gathered. 

 
13.5.1 Pump Station General Description 

 
The pump stations in the Williamsport Flood Damage Reduction Works (WFDRW) were 
originally installed circa 1941 to 1955.  A total of 12 pump stations were constructed 
along the WFDRW; ten by the USACE and two by the City of Williamsport.  The 
pumping capacities of the levee stations range from 2,000 to 448,800 gallons per minute.  
The total pump station capacities and individual pump data can be found in Table 13-2 
“GENERAL PUMP STATION – MECHANICAL DATA”. 

 
The flood pumps at the pump stations operate at the stations‟ voltage ranging from 240 
Volts to 4160 Volts.  The flood pump motors range in size from 7.5 to 600 Horsepower.  
The pump station motor sizes can be found in Table 13-3 “GENERAL PUMP STATION 
- ELECTRICAL DATA”. 
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 Table 13-2 
 

GENERAL PUMP STATION - MECHANICAL DATA 
 

Pump Station & 
Nominal Pump 

Capacity (GPM) 

Flood Damage 
Reduction 

System 

General Electrical Data 
Pump 

Number 
Motor 

(HorsePower) 
Flow 

(GPM 
Lift 
(FT) 

Basin Street 
13,500 GPM Northeast 

1 30 
250 
250 
250 

 

2,000 41.0 
100 2 60 4,500 38.0 

3 100 7,000 No Info 
Cemetery Run 
115,200 GPM 

 

Northeast 1 600 57,600 33.0 
2 600 57,600 33.0 

Hepburn Street 
448,800 GPM Northeast 

1 700 112,200 19.7 
2 700 112,200 19.7 
3 700 112,200 19.7 
4 700 112,200 19.7 

McClures Run 
92,000 GPM 

Northeast 1 350 46,000 28.0 
2 350 46,000 28.0 

Penn Street 
76,000 GPM 

Northeast 1 300 38,000 34.5 
5 2 300 38,000 34.5 

Arch Street 
10,000 GPM 

Northwest 1 50 5,000 48.0 
2 50 5,000 48.0 

Fox Hollow Run 
60,000 GPM 

Northwest 1 250 30,000 22.5 
2 250 30,000 22.5 

Mill Race 
28,000 GPM 

Northwest 1 60 14,000 15.0 
2 60 14,000 15.0 

Spring Run 
52,000 GPM 

Northwest 1 150 26,000 17.5 
2 150 26,000 17.5 

Ecks Run 
22,500 GPM 

South 1 100 11,250 26.0 
2 100 11,250 26.0 

Hill Street 
67,500 GPM 

South 1 150 22,500 19.6 
2 150 22,500 19.6 
3 150 22,500 19.6 

Main Street 
2,000 GPM 

South 1 7.5 1,000 17.5 
2 7.5 1,000 17.5 

 
Table 13-3 

 

GENERAL PUMP STATION – ELECTRICAL DATA 
 

Pump Station & 
Nominal Pump 

Capacity 

Flood Damage 
Reduction 

System 
Segment 

General Electrical Data 
Pump 

Number 
Motor 
(HP) 

Voltage 
(V) 

Overcurrent 
Protection Size 

(A) 

Arch Street NW-
Williamsport 

1 50 440 200 
2 50 440 200 

Fox Hollow Run NW-
Williamsport 

1 250 2300 60 
2 250 2300 60 

Mill Race NW- 1 60 440 200 
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Williamsport 2 60 440 200 
Spring Run NW – 

Williamsport 
1 150 440 ** 
2 150 440 ** 

Basin Street NE – 
Williamsport 

1 30 440 ** 
2 60 440 ** 
3 100 440 ** 

Cemetery Run NE – 
Williamsport 

1 600 2200 ** 
2 600 2200 ** 

Hepburn Street NE – 
Williamsport 

1 700 4160 600* 
2 700 4160 600* 
3 700 4160 600* 
4 700 4160 600* 

McClures Run NE – 
Williamsport 

1 350 2200 ** 
2 350 2200 ** 

Penn Street NE – 
Williamsport 

1 300 2300 600* 
2 300 2300 600* 

Ecks Run S – 
Williamsport 

1 100 440 150 
2 100 440 150 

Hill Street S – 
Williamsport 

1 150 440 225 
2 150 440 225 
3 150 440 225 

Main Street S – 
Williamsport 

1 7.5 240 50 
2 7.5 240 50 

*Circuit Breaker Frame Size  
 ** No information provided during 

system documentation phase 

 
13.5.1.1 Northeast Williamsport Flood Damage Reduction System (WLNE) 

 
1. McClures Run Pump Station:  This pump station is built over the discharge 

chamber of McClures Run and discharges overland storm and creek (run) flow 
during a storm event.  The station also contains a separate sanitary sewer wet 
well which receives combined sanitary flow.  The storm water sump is 
separated from the sanitary wet well by a normally closed sluice gate.  The 
following are key features of the pump station: 

 
Mechanical: 
o The gravity discharge chamber is provided with motor operated sluice gates at 

the intake chamber that remain open during low river conditions.  The outlet 
structure of the discharge chamber contains flap gates. 

o During a pumping event the sluice gates are closed and the impoundment basin 
fills to overtop a control weir.  Overland flow enters the station sump through 
trash racks. 

o The pumps discharge back into the gravity discharge chamber.  Each pump 
discharge is provided with a flap gate. 

o The sanitary flow is directed into the sanitary wet well via a manual sluice gate 
at the sanitary manhole.   
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o During gravity flow the sanitary manhole discharges through the levee with a 
flap gate at the discharge. 

o During a storm event the dedicated sanitary pumps discharge into the McClures 
Run discharge chamber. 

 
Electrical: 
o The utility company for McClures Run Pump Station is PP&L, which provides 

a 12kV, three phase, three wire overhead feeder and a 120/240V, single phase, 
three wire auxiliary service. 

o The overhead 12kV utility service feeds the three 250 kVA transformers located 
next to the pump station. 

o A mechanical key interlock is provided on the transformer substation to prevent 
paralleling and ensure the disconnect switches and the circuit breaker in the 
substation are coordinated so the switches are locked open before servicing the 
circuit breaker. 

o The main electrical distribution component in the pump station is a 2.4kV 
switchgear. 

o The switchgear is protected from condensation with strip heaters. 
o A 120/240V, three phase, four wire lighting panelboard is included in the pump 

station for general building equipment usage. 
 

2. Penn Street Pump Station:  This pump station pumps storm water to the river 
during high river conditions through a 78-inch diameter concrete storm sewer 
discharge.  Unique to this station is a 30-inch motor operated gate valve which 
controls return flow from the discharge sump back into the sump.  This relief 
valve provides adequate flow into the sump to prevent short cycling of the 
pumps.  The following are the key features of the pump station: 
 

Mechanical: 
o The gravity flow from the storm sewer passes adjacent to the pump station and 

terminates at the river in a headwall with flap gate. 
o During high water, a discharge sluice gate is closed between the gravity 

discharge and the pump station.  An intake sluice gate is opened to allow the 
gravity sewer to discharge into the sump. 

o The pump discharge terminates in an elevated discharge chamber with a flap 
gate. 

o The discharge chamber allows flow back into the storm sewer after the 
discharge sluice gate.   

o The discharge chamber contains an alternative path that allows water to 
circulate back into pump station sump, through the motor operated gate valve. 

 
Electrical: 
o The utility company for Penn Street Pump Station is PP&L, which provides a 

12kV, three phase, three wire overhead feeder and a 120/240V, single phase, 
three wire auxiliary service. 
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o The overhead 12kV utility service feeds the three 250 kVA transformers located 
next to the pump station. 

o A mechanical key interlock is provided on the transformer substation to prevent 
paralleling and ensure the disconnect switches and the circuit breaker in the 
substation are coordinated so the switches are locked open before servicing the 
circuit breaker. 

o The main electrical distribution component in the pump station is a 2.4kV 
switchgear. 

o The switchgear is protected from condensation with strip heaters. 
o A 120/240V, three phase, four wire lighting panelboard is included in the pump 

station for general building equipment usage. 
 
3. Basin Street Pump Station:  This pump station receives flow from two 

combined storm and sanitary sewers.  The following are the key features of the 
pump station: 

 
Mechanical: 
o The intake chamber and gravity discharge chamber are in tandem with a sluice 

gate separating. 
o The gravity discharge is provided with a flap gate at the riverside of the levee. 
o During elevated river conditions the sluice gate between the intake chamber and 

station sump is opened. 
o The pump discharge chamber has flap gates protecting the discharge pipes. 
 
Electrical: 
o The utility company for Basin Street Pump Station is PP&L, which provides a 

12kV, three phase, three wire overhead feeder.   
o The overhead 12kV utility service feeds three 37.5kVA transformers mounted 

on an H frame on the exterior of the pump station. 
o The three transformers feed the pump station via conductors in conduit to a wall 

type circuit breaker.  This supplies power to each of the magnetic starters for the 
flood pump motors.   

o Each of the three flood pump motors are provided with a space heater. 
o A 120/240V, three phase, four wire lighting panelboard is included in the pump 

station for general building equipment usage. 
 
4. Hepburn Street Pump Station:  This pump station carries the storm water 

discharge from Grafius Run, also called the Hepburn Street Sewer.  The 
following are the key features of the pump station: 
 

Mechanical: 
o The intake chamber extends along the entire side of the pump station. 
o During low river levels, a set of sluice gates that are normally open, allow the 

chamber to gravity discharge, by means of three conduits, routed through the 
levee. 
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o During high-river levels, the sluice gates are closed, causing Grafius Run to 
back up into the intake chamber.  The sluice gates to the individually separated 
sumps are opened. 

o Flow from the intake chamber travels through trash racks and into the respective 
sump. 

o Pump discharge flows out the pump pipe, through a flap gate, and into a 
common upper discharge chamber.  The upper discharge chamber empties into 
the same culvert as the gravity conduit and to the river. 

 
Electrical: 
o The utility company for Hepburn Street Pump Station is PP&L, which provides 

two sets of 12kV, three phase, three wire overhead feeders and a 120/208V, 
three phase, four wire auxiliary service. 

o The overhead 12kV utility feeders terminate at two sets of disconnect switches 
that determine which 12kV feeder set powers the pump station. 

o The disconnect switches feed a transformer substation consisting of two 
1500kVA transformers located near the pump station. 

o The main electrical distribution component in the pump station is a 4.16kV 
switchgear.  This switchgear was recently replaced according to the 2008 
Annual Inspection. 

o A mechanical key interlock is provided for each circuit breaker in the incoming-
line cubicles of the switchgear.  The disconnect switches cannot be opened or 
closed unless both incoming line circuit breakers in the switchgear are open.  
Also, the circuit breakers cannot be removed from the switchgear cubicle unless 
the disconnect switches in the substation are locked in an open position.   

o The switchgear is equipped with strip heaters to protect from condensation. 
o A 120/208V, three-phase, four-wire service feeds a distribution panel which 

controls and protects the lighting, receptacles, unit heaters, and the station 
service cubicle. 

 
5. Cemetery Run Pump Station:  This pump station was constructed by the City of 

Williamsport, with design done by the Chester Engineers, Inc.  The following 
are the key features of the pump station: 

 
Mechanical: 
o Based on Construction Drawings dated 1973 and 1974, the following can be 

observed. 
o The pump station impounding basin is fed from a control weir at a culvert 

on the land side of the levee.  The weir appears to divert flow to the sump if 
the gravity culvert can no longer discharge into the levee. 

o Sluice gates and trash racks are provided at the intake of the sump. 
o The pumps discharge through piping upward to a transition box with flap 

gates on the riverside of the levee. 
o Additional “dry weather” sump pumps discharge lesser amounts of surface 

water to the transition box. 
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o Electric Unit Heaters provide station heating. 
 
Electrical: 
o The utility company for the Cemetery Run Pump Station is PP&L, which 

provides a 12kV, three phase, three wire service. 
o The utility service connects to a 14.4kV air break switch at the 15kV substation.  

The utility line then goes through a fused disconnect and connects to three 
single phase, 500kVA transformers. 

o A 2.4kV Motor Control Center (MCC) in the pump station is the main electrical 
distribution component.  The MCC is powered via underground conductors 
encased in a 3 inch concrete envelope.   

o The MCC powers a 120/208V distribution panel via a pad mounted transformer.  
The distribution panel powers lighting, receptacles, heaters, roof exhausters, a 
sump pump, and dry weather pumps. 

o There are space heaters in the pump station and each of the flood pump motors 
includes a motor heater to protect against condensation. 

 
13.5.1.2 Northwest Williamsport Flood Damage Reduction System (WLNW) 

 
1. Mill Race Pump Station:  This pump station receives surface water discharge 

from Mill Race and the diverted flow from Bottle Run.  The following are the 
key features of the pump station: 

 
Mechanical: 
o The gravity flow from the surface run off flows through the levee and is 

provided with flap gates and a hand operated sluice gate on the river side of the 
levee into a discharge chamber. 

o The sump is protected during elevated river conditions by trash racks.  There are 
no other protections for the sump intake. 

o The pump discharge is routed up through the levee, with a siphon breaker at the 
crest of the levee and then down into the discharge chamber.  The pump 
discharge is protected by a flap gate. 

 
Electrical: 
o The utility company for Mill Race Pump Station is PP&L, which provides a 

12kV, three phase, three wire overhead feeder service. 
o The overhead utility feeder connects to three 50kVA single phase transformers 

mounted outside the pump station. 
o The transformers feed the power entrance switch inside the pump station.  The 

power-entrance switch feeds the two motor controllers for the pumps. 
o Each of the two flood pump motors is provided with a space heater.  According 

to the 2008 Inspection Report, these space heaters were not functional at the 
time of inspection. 

o A 120/240V, single phase distribution panel controls and protects the lighting, 
receptacles, motor heaters, and unit heater. 
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2. Spring Run Pump Station:  This pump station is located at the mouth of Spring 

Run, which for most of its flow through developed areas, is carried by 
underground storm sewer.  The following are the key features of the pump 
station: 

 
Mechanical: 
o The gravity flow from the surface run off flows through the levee and is 

provided with flap gates and hand operated sluice gates on the river side of the 
levee into a discharge chamber. 

o Prior to the station, there is a ponding area used during pumping conditions.  
The sluice gates for gravity flow are closed. 

o The sump is protected during elevated river conditions by trash racks.  There are 
sluice gates prior to the sump intake. 

o The sluice gates to the pump sump are opened prior to closing the gravity flow 
sluice gates. 

o The pump discharge is routed up through the levee, with a siphon breaker at the 
crest of the levee and then down into the discharge chamber.  The pump 
discharge is protected by a flap gate. 

 
Electrical: 
o The utility company for Spring Run Pump Station is PP&L, which provides a 

12kV, three phase, three wire overhead feeder and a 120/240V, single phase, 
three wire auxiliary service. 

o The overhead utility feeder connects to a set of three air break disconnects 
before connecting to three 100kVA, single phase transformers.   

o The transformers feed the main electrical distribution switchgear via a power-
entrance switch inside the pump station.   

o A mechanical key interlock is provided for the power-entrance switch and the 
air-break disconnect switch in the incoming primary line so the air-break 
disconnect switch cannot be opened or closed unless the power-entrance switch 
is open.   

o Each of the two flood pump motors are provided with a space heater to protect 
against condensation. 

o A 120/240V distribution panel controls and protects lighting, receptacles, motor 
heaters, and a unit heater in the pump station. 

 
3. Arch Street Pump Station:  This pump station pumps the flow from combined 

storm and sewer effluent as well as excess flow from the City of Williamsport 
West Sewage Treatment Plant.  The following are the key features of the pump 
station: 

 
Mechanical: 
o A 30-inch diameter pipe carries effluent to the river during times of excessive 

flow. 
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o When the river stage is high, a sluice gate is open to the wet well of the pump 
station. 

o The wet well is pumped by vertical centrifugal pumps located in an adjacent dry 
well.  The pump discharge tie together and discharge via a flap gate into a 
manhole on the river side of the levee. 

 
Electrical: 
o The utility company for Arch Street Pump Station is PP&L, which provides 

12kV, three phase, three wire overhead feeders and a 120/240V, single phase, 
three wire auxiliary service. 

o The overhead utility feeder connects to three 37.5kVA single phase 
transformers mounted outside the pump station. 

o The single phase transformers feed the power entrance switch inside the pump 
station.  The power-entrance switch feeds the two motor controllers for the 
pumps.   

o The pump station is equipped with a space heater to protect against 
condensation. 

o A 120/240V, single phase distribution panel controls and protects the lighting, 
receptacles, motor heaters and unit heaters. 

 
4. Fox Hollow Run Pump Station:  This pump station was constructed by the City 

of Williamsport, with design done by the Chester Engineers, Inc.  The following 
are the key features of the pump station: 

 
Mechanical: 
o A report dated August 12, 1960 to the District Engineer of the USACE from 

Chester Engineers stated, “The pump station design will be somewhat similar to 
the Spring Run Pump Station since invert elevations, entrance approach and 
discharge requirements are very similar.” 

o During the field effort additional information may be gathered to gain a better 
understanding of the station operations and equipment. 

 
Electrical: 
o The utility company for Fox Hollow Run Pump Station is PP&L, which 

provides a 13.2 kV, three phase, three wire service and a 110/220V, single 
phase three wire auxiliary service. 

o The overhead utility feeder connects to a disconnect switch and power fuse at 
the substation.  This feeder then connects to three 250kVA, single phase 
transformers which feed the pump station‟s main distribution MCC via 
underground conductors. 

o Each of the flood pumps has a space heater to protect from condensation. 
o A 110/220V, single phase panel powers the lighting, sump pump, sump vent, 

motor starters and switching units.   
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13.5.1.3 South Williamsport Flood Damage Reduction System (WLSO) 
 

1. Main Street Pump Station:  This pump station receives all flow from overland 
drainage so an intake chamber was not required as a component part of the 
station structure.  The following are the key features of the pump station: 

 
Mechanical: 
o A single level sump receives flow through a trash rack after a ponding area. 
o Gravity flow exits ponding area and is provided with an automatic timber flood 

gate and is part of the Hagerman‟s Run pressure conduit. 
o During a pumping event, water enters the sump through a control weir from the 

ponding area. 
o The pump discharge is provided with flap gates at a discharge chamber. 
 
Electrical: 
o The utility company for Main Street Pump Station is PP&L, which provides a 

120/240V, three phase, three wire overhead service. 
o The overhead utility line comes into the pump station and connects to an 

entrance switch.  The main distribution source in the pump station is the 
distribution panel which controls lighting, receptacles, motor heaters, unit 
heaters, pump motors, starters and pump control mechanisms. 

o There are no condensation protection components shown in the drawings or 
Operations and Maintenance manual. 

 
2. Ecks Run Pump Station:  The pump station receives flow from an underground 

storm sewer and overland drainage.  The overland flow contains trash bars and a 
trash screen, but does not contain a trash rack system.  The following are the 
key features of the pump station: 

 
Mechanical: 
o A single level sump receives flow from an intake chamber. 
o The intake chamber is separated from the sump by sluice gates and trash racks 

after the storm conduit, and an overland trapezoidal structure at the station wall. 
o Gravity flow exits the discharge chamber and is provided with an automatic 

timber flood gate.   
o The pump discharge is provided with flap gates at a discharge chamber. 
 
Electrical: 
o The utility company for Ecks Run Pump Station is PP&L, which provides a 

12kV, three phase, three wire overhead feeder service and a 120/240V, single 
phase, three wire auxiliary service. 

o The utility feeder connects to three air break disconnect switches and three 
75kVA single phase transformers.  A transformer “H” frame is provided for the 
outdoor electrical equipment. 

o The three transformers feed the pump station‟s main distribution switchgear via 
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underground conductors in conduit. 
o The disconnect switches at the substation and the circuit breakers in the 

switchgear are key interlocked to insure that the load is off the circuit before 
opening the disconnect switches. 

o Strip heaters are provided for the switchboard and unit heaters are provided in 
the pump station to protect the equipment from condensation. 

o A 120/240V, single phase distribution panel controls lighting, receptacles, 
motor heaters, and unit heaters. 

 
3. Hill Street Pump Station:  The pump station receives flow from underground 

storm sewers and an underground seepage conduit.  The following are the key 
features of the pump station: 

 
Mechanical: 
o A single level sump receives flow from an intake chamber. 
o The intake chamber is separated from the sump by sluice gates and trash racks. 
o Gravity flow exits the chamber and is provided with an automatic timber flood 

gate.   
o The pump discharge is provided with flap gates at a discharge chamber. 
 
Electrical: 
o The utility company for Ecks Run Pump Station is PP&L, which provides a 

12kV, three phase, four wire overhead feeder service and a 120/240V, single 
phase, three wire auxiliary service. 

o The utility feeder connects to three air break disconnect switches and three 
167kVA single phase transformers.  A structural steel tower is provided for the 
outdoor electrical equipment. 

o The three transformers feed the pump station‟s main distribution switchgear via 
underground conductors in conduit. 

o The disconnect switches at the substation and the circuit breakers in the 
switchgear are key interlocked to insure that the load is off the circuit before 
opening the disconnect switches. 

o Strip heaters are provided for the switchboard and unit heaters are provided in 
the pump station to protect the equipment from condensation. 

o A 120/240V, single phase distribution panel controls lighting, receptacles, 
motor heaters, and unit heaters. 

 
13.5.2 Mechanical Design Criteria Review 

 
A total of 12 pump stations were constructed along the Williamsport Flood Damage 
Reduction System.  The pump stations are used for pumping of overland flows from 
pressure culverts, surface waterways, and storm sewers, as well as internal drainage from 
combined sanitary and storm sewers.  The pump stations‟ design drawings and 
information were reviewed against the Corp of Engineers Design Criteria.  The main 
mechanical points that were investigated in the design criteria review are as follows: 
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1. Pumps: The pumping equipment discussed in the design criteria review 

refers to the main storm water, sanitary, or combined storm sanitary 
pumps installed in the station for flood risk reduction operations.  The EM-
1110-2-3105, Section 5 and Section 6 indicate the procedure for pump 
selection and pumping parameters.  The majority of the pump stations 
contain original design analysis documents, which incorporate capacity 
and head calculations.  No observable deviations from current criteria are 
noted. 
 
The pump stations are recommended to be constructed with the lowest 
cost in mind, but they are to contain a minimum of two pumps.  This is 
cited in the EM 1110-2-3102, Section 5-1.  Each of the Williamsport 
pump stations contains a minimum of two pumps. 
 
The following pump equipment item will be considered during the field 
inspection: 
o Fox Hollow Run Pump Station will be inspected to verify a similar 

design to the Spring Run Pump Station. 
 

2. Pump Control: The control of pumps is critical for operation of the pump 
stations.  Pumps remove effluent from the land side of the levee and 
discharge it to the river during an event.  The controls installed in the 
pump station accomplish this by optimizing pumping, and by rotating 
pumps to reduce possible damage to the motors from over operation.  The 
EM-1110-2-3105, Section 16 recommends a programmable logic 
controller (PLC) to automatically control operations.  If the sophisticated 
controls are not warranted, more basic on/off and sump level type controls 
may be provided.  The controls at the WLNE and WLNW appear to be 
original with a majority of the pump station relying on manual control 
based on gage readings. 
 
The following pump control items will be considered during the field 
inspection: 
o Arch Street Pump station appears to have been updated.  Control of the 

pumps, in accordance with EM-1110-2-3105, shall be observed during 
the inspection. 

o Observation of pump station controls shall be made in accordance with 
O&M stated means of control and Engineering Manual Methods. 

 
3. Sump Design: The sump is the feature that provides the fluid storage and 

houses the impeller or pumps.  The geometry of the sump should provide 
sufficient effluent storage volume for pump operation and proper flow 
conditions to the pump inlet.  The EM-1110-2-3105, Section 9-1 provides 
guidance for positive sump isolation from flow for dewatering and 



FOR OFFICIAL USE ONLY 

 

Revised FINAL Pre-Inspection Packet March 2011 
Williamsport, Pennsylvania Flood Damage Reduction Project 

73 
 

maintenance.  The use of slide gates and roller gates are the preferred 
isolation means.  Each of the sumps in the Williamsport FDR System used 
 
The majority of sump design guidance on dimensions is provided in the 
EM-1110-2-3102, Section 6-2.  These criteria enhance entering fluid 
conditions to reduce pump cavitation and motor short-cycling that can 
damage the pumps.  In some cases where incoming flow rates may vary, 
the sumps can be designed with bypasses that allow some pump discharge 
to reenter the sump.  The sump is also the principal location where pump 
station water levels are monitored.  The Williamsport sumps encompass 
the same area as the pump station building.  The depths of the sumps vary 
based on intake piping depths and fluid volume requirements. 
 
The following sump related items will be considered during the field 
inspection: 
o Sumps will be clear of debris and dewatered as indicated in the EM 

3105, Section 9-1a. 
o Means of dewatering, namely sump pumps, are utilized and available 

if gravity cannot drain the sumps, as indicated in the EM 3102, Section 
6-2a.  During the inspection, the presence of sump pumps will be 
determined. 

 
4. Trash Racks: Trash racks are located at the entrance of the sump, 

typically prior to any gates.  They protect the pump impellers from 
damage from debris carried by the water.  The EM-1110-2-3105, Section 
9-2 identifies the need for trash racks, as well as the design parameters.  
The racks should have bars spaced for adequate separation of trash, 
provide for steady flow into the sump, and allow for manual or automatic 
raking.  Sewage-type pumping stations are exempt from the requirement 
of racks unless debris that can damage the pump is present.  The ability of 
manual raking and disposal of debris is also covered in the EM-1110-2-
3102, Section 6-4.  The trash racks included in the Williamsport pump 
stations appear to meet the criteria based on the as-built drawings. 
 
The following trash rack related items will be considered during the field 
inspection: 
o Trash racks will be verified at the locations indicated on the drawings.   

 
5. Discharge Arrangement and Backflow Prevention: The pumps ability 

to transport the water from the station to the riverside of the system is an 
essential part of the flood risk reduction system.  The water must also not 
be allowed to return to the land side of the line of protection.  The EM-
1110-2-3105, Section 7 describes the methods used to transport the water 
in pipes, discharge chambers, and other means.  The sizing and design of 
steel discharge pipes are based on American Water Works Association 
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(AWWA) standards.  Each discharge pipe is recommended to terminate 
with a flap gate to prevent backflow. 
 
The EM-1110-2-3102, Section 7 includes additional criteria on discharge 
structures and over-the-levee style discharges.  Emergency backflow 
prevention should be accounted for by means of bulkheads or stop log 
slots in case the primary means, the flap gate, fails.  If discharge pipes 
terminate in a head wall on the river side of the line of protection, a 
shutoff valve is recommended.  Pump stations‟ pump discharges in 
Williamsport are pumped to either discharge structures, such as end walls, 
or to discharge chambers.  Discharge chambers collect the discharge from 
multiple pumps in a single structure before conveying it to the riverside 
outlet. 
 
The following discharge related items will be considered during the field 
inspection: 
o Pump stations terminating in head walls do not appear to have 

emergency backflow prevention.  During the inspections the pump 
stations will be verify if emergency backflow prevention has been 
incorporated into the design. 

 
6. Ventilation and Freeze Protection: Each pump station should provide an 

environment that allows the operators to work and does not reduce the 
lifespan of the pump station equipment.  The EM-1110-2-3105, Section 9-
4 recommends separate ventilation for sumps and equipment operating 
floors.  Ventilation air is provided to the sump area so that odors and 
potentially explosive fumes can be removed.  Ventilation is provided in 
the equipment operation areas to provide fresh air to the operators and 
reduce heat build-up from the equipment.  Mechanical ventilation is not 
required if the trash rack inlet is not enclosed.  The EM-1110-2-3105, 
Section 9-5 provides additional equipment protection for motors, control 
centers, and electronics in order to reduce possible condensation that can 
lead to corrosion or component failure.  The pumping stations in 
Williamsport contain unit heaters, or furnaces that heat the space to protect 
them from condensation related issues. 
 
Pump Stations that receive sewage should be equipped with a forced 
ventilation system in the sump to remove gases from the sump in 
accordance with the EM-1110-2-3102, Section 8-5.  Heat produced in the 
equipment operating floors should be removed by power driven wall or 
roof fans.  The pump stations in Williamsport that receive sewage waste 
appear to contain a sump exhaust.  Ventilation of the operating floor area 
is accomplished by fresh air intake grilles, and wind or motor driven roof 
ventilators.  
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The following ventilation related items will be considered during the field 
inspection: 
o Operation of the heaters will be observed during the inspections to 

verify compliance with the Engineering Manuals. 
o Arch Street Pump Station will be observed to verify that the sanitary 

wet well chamber exhaust fan is present. 
 

13.5.3 Electrical Design Criteria Review 
 

A total of 12 pump stations were constructed along the Williamsport Flood Damage 
Reduction System (WFDRS).  The Williamsport pump stations are powered by one 
utility company, PP&L.  The pump stations‟ design drawings and information were 
reviewed against the Corp of Engineers Design Criteria.  The main electrical points that 
were investigated in the design criteria review were the power distribution equipment, 
pump station motors, interior and exterior lighting, overall pump station and equipment 
grounding, and the reliability, availability and conditioning of the pump stations. 

 
1. Power Distribution: The power distribution equipment discussed in the 

design criteria review refers to all electrical equipment incorporated with 
the pump station systems.  While metal-clad switchgear is the highest 
quality equipment produced by the industry, motor controllers are still 
preferred.  Circuit breakers in metal-clad switchgear are used as motor 
starters primarily by utilities, where a motor, once started, may run a week 
or more without stopping.  In industry, circuit breakers find their 
application as main or feeder breakers that are not frequently opened or 
closed.  The main electrical distribution component varies in the 12 pump 
stations in this system.  Several of the pump stations incorporate a MCC or 
switchgear as the main distribution equipment.  The smaller pump stations 
in Williamsport utilize a distribution panel board or wall mounted circuit 
breaker and separate motor controllers as the electrical distribution 
method.  A motor control center is the preferred method of distribution in 
the pump station according to the design standard in the EM 1110-2-3105, 
Section 15-3. 
 
The main pump station disconnecting device should be located within the 
station as part of the motor control center if a motor control center is 
present.  The power distribution equipment for motors used in the flood-
protection pumping stations must be compact and as simple as possible.  
Each of the pump stations utilize an interior main disconnecting device 
each of the transformer feeds.  The pump stations that utilize a MCC or 
switchgear have an internal disconnecting device such as a circuit breaker 
or fuse as required per the EM-1110-2-3105, Section 15-2a. 
 
The following power distribution equipment issues will be considered 
during the field inspection: 
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o Each of the 12 pump stations will be inspected to confirm the main 
power distribution source for the pump motors. 

o Each of the pump stations will be visually inspected to confirm that a 
disconnecting device is located in the interior of the building.  A 
circuit breaker or fuse should be internal to the MCC or switchgear 
component in the pump stations that utilize this equipment for 
distribution. 

 
2. Motors:  The motors discussed in the design criteria review refer to the 

flood pump motors.  All major items of electrical equipment including 
motors, control centers, etc. should be equipped with space heaters sized 
per the manufacturer‟s recommendations.  Strip heaters or space heaters 
for the pumping equipment and electrical distribution equipment are 
located within the majority of the pump stations per the EM 1110-2-3105, 
Section 20-1. 
 
It is extremely important that the proper operating voltage for the motors 
be utilized if the minimum overall installed cost of equipment is to be 
realized.  Motors of 200 horsepower and below are usually most 
economically operated at 480 Volts, while motors above 200 horsepower 
should consider using 2,300 or 4,000 Volt ratings.  Determining the station 
operating voltage based on the flood pump motor size is a guideline more 
than a standard, but can help to improve the cost effectiveness of the pump 
stations. 
 
The following pump station motor issues will be considered during the 
field investigation: 
o The pump stations will be inspected to confirm that space heaters or 

strip heaters are installed to provide protection against high humidity 
and condensation. 

o The operating voltage of the pump stations and each of the motor 
ratings for the flood pumps will be verified during the field inspection. 

 
3. Pump Station Lighting:  The pump station lighting discussed in the 

design criteria review refers to interior and exterior lighting, as well as the 
power source for the lighting circuits.  As per the EM 1110-2-3105, 
Section 21-2, generally, 208/120-volt, three phase, four-wire systems are 
recommended for lighting loads.  A minimum of 20 percent spare circuits 
should also be provided for future expansion.  Each of the pump stations 
includes a panelboard which powers the lighting circuits.  The panelboard 
voltages vary in the different pump stations between 110/220V, 120/208V, 
and 120/240V. 
 
The Design Manual in the EM 1110-2-3105, Section 21-2 suggests that 
operating floor lights, floodlights and other lights that may be used for 
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considerable periods of time should usually be the high-pressure sodium 
type due to their efficiency.  Where possible, several operating floor 
fixtures should be furnished with quartz restrike lamps, automatically 
switched, so that light is available immediately upon energizing or during 
restrike.  The pump station documents do not specify the type of lamps in 
the interior or exterior light fixtures. 
 
The following pump station lighting issues will be considered during the 
field inspection: 
o Each of the 12 pump stations will be inspected to confirm that the 

panel boards utilized in powering the lighting circuits are 110/220V, 
120/208V, or 120/240V. 

o Each panel board will be visually inspected to confirm a minimum of 
20 percent spare capacity for future loads. 

o The lighting fixtures and lamps in each pump station will be inspected 
to confirm that the lamps utilized in the interior and exterior are high-
pressure sodium, and where possible, several operating floor fixtures 
are furnished with quartz restrike lamps. 

 
4. Pump Station and Equipment Grounding:  The pump station and 

equipment grounding discussed in the design criteria review includes the 
incoming utility surge protection, substation and motor control center 
grounding methods, and overall pump station grounding method.  
Pumping stations are particularly vulnerable to lightning-induced voltage 
surges on incoming power lines, since it is characteristic of their operation 
to be in use during storms.  The protection of the major utility line 
insulators to ground is accomplished by surge arresters, which limit the 
amplitude or reflections of the applied impulse waves within the motor 
windings.  The utility companies provided lightning arresters on the 
primary side of the transformers as requested per the EM 1110-2-3105, 
Section 19-4  
 
To provide a convenient method of grounding switchgear/MCCs, a ground 
bus should be provided as part of the equipment.  The pump stations‟ 
documents show connections to ground but do not specifically show a 
ground bus in the switchgear/MCC.  EM 1110-2-3105, Section 18-2f, 
suggests a ground bus be provided as part of the equipment as a 
convenient method of grounding.  The ground bus should be 
exothermically connected to the sump floor rebar, to any steel columns of 
the structure, and to metallic underground water piping where present.  All 
connections to either the ground loop or the ground bus should be by 
exothermic welds.  EM 1110-2-3105 also suggest at least four grounding 
conductors should be run from the ground bus or grid, and exothermically 
welded to a ground loop embedded in the operating floor.  For mechanical 
strength, the grounding conductors should not be smaller than No. 2/0 
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American Wire Gage (AWG) conductor.  The grounding conductors that 
were shown in the drawings or listed in the operation and maintenance 
manuals were a minimum No. 2/0 AWG.  The grounding conductors were 
not shown or listed for every pump station in Williamsport. 
 
The following pump station and equipment grounding issues will be 
considered during the field visit: 
o Each of the pump stations utility lines will be inspected to confirm that 

the primary side utilizes a surge/lightning protection device. 
o Each of the pump station that includes an MCC or switchgear will be 

inspected to confirm that a ground bus is contained inside the 
equipment and connected to the grounding system. 

o Each pump stations‟ ground buses will be inspected to confirm the 
conductor size.  The exothermic weld will not be confirmed due to the 
underground/buried state.  

 
5. Power Supply Reliability, Availability, and Conditioning:  The design 

criteria discussion for power supply reliability, availability and 
conditioning includes the electrical system‟s reliability, electrical studies 
performed, and the pump station‟s security.  In general, the usage of a 
radial system that has only one simultaneous path of power flow to the 
load should be limited to projects where either the economics or 
characteristics of the protected property do not justify or require a more 
expensive network.  The only pump station that is shown to be fed from 
two utility sources is Hepburn Street pump station.  The remaining 11 
pump stations are fed from a single utility line for the flood pump motors.  
The reliability and availability of the primary systems of these pump 
stations may not comply with the design standard in the EM 1110-2-3015, 
Section 13-3.  If the pump stations in this flood damage reduction system 
are determined to be critical, the need for a network utility scheme may be 
investigated. 
 
Fox Hollow Run, Cemetery Run, Hepburn Street, McClures Run, and 
Penn Street Pump Stations in Williamsport operate the flood pumps at a 
voltage higher than 480V.  No splicing of circuits of 480 Volts or greater 
is allowed according to the EM 1110-2-3105, Section 17-4.  The design 
standard states that the most common causes of trouble in completed 
wiring installations are imperfect joints, and terminations of conductors 
that permit entrance of moisture under protective sheaths.  The contract 
documents did not note any splicing of 480 Volt or greater conductors in 
the pump stations.   
 
The electrical fault protection coordination study, including protective 
device settings, should be provided with the operation and maintenance 
manuals.  The pump stations current operation and maintenance manuals 
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provided did not include an electrical fault protection coordination study 
as required by the EM 1110-2-3105, Section 4-2a. 
 
The following reliability, availability, and conditioning issues will be 
considered during the field visit: 
o Hepburn Street Pump Station will be observed to confirm proper 

operation of the two separate power supplies.  It will be confirmed at 
the remaining 11 pump stations that there is only one utility feed to the 
flood pump motors. 

o The 480 Volt or greater conductors cannot be inspected for splicing 
during the field inspection due to the conductors being buried or in 
conduit. 

o The electrical fault protection studies were not provided for the pump 
stations.  It will be noted if the studies are included in the O&M 
manuals in the pump stations. 

 
14. RESPONSIBILITIES FOR OMRR&R   
 
Responsibility for Operation, Maintenance, Repair, Rehabilitation and Replacement 
(OMRR&R) is covered in the September 1987 and December 1988 Operation and 
Maintenance manuals for the South and NE/NW flood damage reduction systems, 
respectively.  

 
Assurances of local cooperation, as required by the Flood Control Act for the flood 
protection works of NE and NW Williamsport are contained in a resolution adopted by 
the City Council of Williamsport on June 5, 1940; and for South Williamsport by the 
Council of the Borough of South Williamsport on August 9, 1940; guaranteeing and 
assuring the United States that all requirements for local cooperation in the construction 
of flood control works will be complied with and specifically obligating the city and 
borough "to maintain and operate all the works after completion In accordance with 
regulations prescribed by the Secretary of War."  
 
The organization responsible for the oversight of operation and maintenance is the 
Department of Environmental Resources, Commonwealth of Pennsylvania. Specific 
agreements for levee system component O&M are covered in the various O&M manuals. 

 
 
15. EMERGENCY ACTION PLAN 
 
Emergency action planning, operation and maintenance procedures for high water 
conditions are included in the 1987 and 1988 Operations and Maintenance Manuals for 
the flood damage reduction system facilities. Current procedures are established and 
flood fighting materials and equipment are kept at various locations on-site at the flood 
control works. Reference Flood Damage Reduction systems data demonstrate that the 
O&M Procedures include initiation of an imminent plan of action with identifying 
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emergency staff, assessing facility conditions, evaluating and replenishing material 
supply, establishing communications and locating relief organizations.   
 
Water surface elevations at the pump stations and closure structure locations are 
compared with the river stage gage reading at Market Street to initiate emergency actions. 
The relief wells, open channels and creeks, and drainage structures are checked and 
repaired as needed to ensure they are working when high water conditions arise. Gaps 
and holes in levee systems and at roadways crossings are plugged. During high water 
conditions, emergency actions include patrol of systems looking for sand boils, unusual 
wetness, embankment sloughs, overtopping, wave wash or leakage. Methods for 
localizing sand boils include constructing a watertight sand bag ring around the boil or a 
sub-levee around an area with multiple sand boils.  Water from the ringed boil should be 
discharged from a controlled outflow and discharged to a nearby drainage ditch. 
 
Flood fighting measures are also described for dealing with sloughs, scours and topping. 
Emergency overtopping may be handled with described measures including sack topping, 
lumber and sacked earth topping, mud box and cutting the crown topping. As 
demonstrated by the Flood Damage Reduction System documentation collected with this 
Periodic Inspection project, the District (and Sponsor) has considerable inventory and 
inspection on the Williamsport Flood Damage Reduction Systems to assess conditions 
and employ emergency action measures during high water events.   
 
 
In addition, a manual for Emergency Operations Plan (EOP) for City of Williamsport was 
adopted in October 2005. The EOP prescribes activities to be taken by municipal 
government and other community officials to protect the lives and properties of the 
citizens in the event of natural, technological or terrorism emergency or disaster and to 
satisfy the requirements of eth Pennsylvania Emergency Management Services Code (35 
Pa. C.S. Section 7101 et seq.). 
 
16. DEVELOPMENTS SINCE PAST INSPECTIONS 
 

16.1 Improvements Since Past Inspections.   
 
Numerous improvements have been made to the Williamsport Flood Damage Reduction 
Systems over time and as a result of the past periodic inspections.  Annual operation and 
maintenance activities and Flood Protection Works improvements are shown in the 
following table. 
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Table 16-1 
 

Williamsport Flood Damage Reduction Systems Maintenance History 
 

Date Location Improvement 

April 2009 
to October 
2009 

Multiple locations   68 Groundhogs captured and removed. 

November 
2008 to 
November 
2009 

All Levee Systems Mowed 4 to 5 times. 
Herbicides sprayed along toe of levees to 
control unwanted vegetation. 
Herbicides applied to all riprap, driveways 
and sub-stations. 
Trees removed in areas within 15 ft limit of 
the toe clearance.  

2009 South Williamsport Top soil and seeding performed at minor 
spots along the crown of the levee 
throughout the project.  

Dec 2008 South Williamsport  Unwanted vegetation on riverside of the 
floodwall removed (Sta. 13+08 to 15+50).  

2008 South Williamsport  Removed brush and reseeded the area 
between Sta. 16+00 to 24+00.  

2008 South Williamsport  New construction conducted by PennDOT of 
the Market Street Bridge has resulted in 
repair and rebuilding of levee. 

11/2008 - 
11/2009 

Northwest Williamsport Loose seepage relief well tops repaired.  
Two hand crank winches added to headwall 
outlets at structures No. 16 and No. 30 to 
assist in opening flaps. 
Sediment at Bottle Run removed. 
New sump pump installed at Fox Hollow 
Station. All shafts and universal joints to 
pumps greased. 

11/2008 - 
11/2009 

Northeast Williamsport Deteriorated joints on floodwall repaired.  
New switchgear and sluice gate upgrades 
completed at Hepburn Pump Station. 
New furnace installed at McClure‟s Run. 
All shafts and universal joints to pumps 
greased. 
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17. INSPECTION CHECKLISTS 
 
Appendix E contains a general checklist of system features and a specific checklist of the 
feature deficiencies that are to be noted during the upcoming Periodic Inspection (PI #1) 
for Williamsport. 
 
Levee Safety ratings presented in the PI Report Checklist and in the subsequent PI 
Report, following the Pre-Inspection Packet, will be based on the Architect/Engineer‟s 
(A/E‟s) professional judgment.  Ratings are only unofficial recommendations to the 
USACE Levee Safety Officer (LSO) and are not based on USACE guidance.  For the 
official assessment refer to the LSO Levee System or Segment ratings presented upon the 
Final PI Report and Project Closeout. 
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Northeast Williamsport

Inspect_ID Project Feature Item Rating Remarks Easting_1 Northing_1 Station_1 Status Status_Comments Segment Name

USACE_CENAB_WLNE_2008_a_0001 Williamsport -- Northeast Williamsport Other (Specify in Remarks) Erosion A Outfall for Drainage Structure # 46 has eroded away behind  headwall. -76.98803502 41.24344418 229+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0002 Williamsport -- Northeast Williamsport Levee Slope Only (R/S) Erosion A Minor Undercutting present from approximately Sta. 206+80 to Sta. 205+00. -76.99542476 41.23992293 204+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0003 Williamsport -- Northeast Williamsport Levee Slope Only (R/S) Other (Specify in Remarks) M Missing Riprap at toe of  R/S levee Should be repaired, -76.99721473 41.23897904 198+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0004 Williamsport -- Northeast Williamsport Levee Slope Only (R/S) Other (Specify in Remarks) A

Riprap embankment just downstream of dam should be monitored to assure further 

missing armoring units does not occur. -77.00567553 41.23501763 171+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNW_2008_a_0001 Williamsport -- Northwest Williamsport Levee Slope Only (R/S) Unwanted Levee Growth M

R/S of levee on Southern side of Bottle Run has unwanted vegetation within 15' from toe of 

levee clear Zone. -77.05084787 41.26261015 181+00 Unresolved NA Northeast Williamsport

USACE_CENAB_WLNW_2008_a_0002 Williamsport -- Northwest Williamsport Levee Slope Only (L/S) Unwanted Levee Growth M

L/S of levee on Southern side of Bottle Run has  various unwanted vegetation within 15' 

from toe of levee clear Zone.  -77.05032092 41.26254563 180+00 Unresolved NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0005 Williamsport -- Northeast Williamsport Culvert Other (Specify in Remarks) M

Culverts carrying Bottle Run underneath Rte. 15 has accumulated large amounts of 

sediment, drastically decreasing the capacity of the structures. -77.04934149 41.26268517 177+00 Unresolved NA Northeast Williamsport

USACE_CENAB_WLNW_2008_a_0003 Williamsport -- Northwest Williamsport Culvert Other (Specify in Remarks) M

Culverts carrying Bottle Run underneath Rte. 15 has accumulated large amounts of 

sediment, drastically decreasing the capacity of the structures. -77.04933156 41.26268543 177+00 Unresolved NA Northeast Williamsport

USACE_CENAB_WLNW_2008_a_0004 Williamsport -- Northwest Williamsport Levee Slope Only (L/S) Unwanted Levee Growth M Unwanted vegetation (tree) on L/S of levee @ approximately Sta. 152+00. -77.04213202 41.25976314 152+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0006 Williamsport -- Northeast Williamsport Other (Specify in Remarks) Other (Specify in Remarks) A Although Still functional, Relief well in rear of Bowman Field (third in from East) is loose. -77.04751056 41.24106397 27+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0007 Williamsport -- Northeast Williamsport Levee Slope Only (L/S) Unwanted Levee Growth M

Large tree in rear of "First Little league Field" (Approx. Sta. 34+00)  is within 15' from toe of 

levee clear zone. -77.04590468 41.24001019 34+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0008 Williamsport -- Northeast Williamsport Levee Slope and Crown Unwanted Levee Growth A

From Sta. 72+00 to tie-out with highway, unwanted vegetation should be cleared off of the 

slope and crown of levee. Sponsor cited that area waS under jurisdiction of PennDot. -77.03897687 41.23300573 72+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNW_2008_a_0005 Williamsport -- Northwest Williamsport Levee Slope and Crown Other (Specify in Remarks) M

Between R.R. crossing and Rte. 15 on west side of project,  Signs of atv usage were 

observed. It is important to note that sponsor has already taken action to stop traffic but 

the problem still persists. -77.08589248 41.22874195 115+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0009 Williamsport -- Northeast Williamsport Other (Specify in Remarks) Other (Specify in Remarks) M

Wooden deck in rear of building at approximately Sta. 256+50 is in violation of 15' from 

floodwall. -76.9791849 41.24624524 256+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0010 Williamsport -- Northeast Williamsport Levee Crown Only Unwanted Levee Growth M Trees on levee tie-out with road on the Eastern side of the project should be investigated. -76.97306164 41.25383645 293+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0011 Williamsport -- Northeast Williamsport Other (Specify in Remarks) Other (Specify in Remarks) A

Two upstream relief wells in vicinity of Sta. 269+00 are still functional, but have loose 

collars. -76.97570679 41.24725985 269+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0012 Williamsport -- Northeast Williamsport Other (Specify in Remarks) Other (Specify in Remarks) M Sealant in monolithic joint in floodwall at approximately Sta.261+00 has deteriorated. -76.97752516 41.24634227 261+00 Unresolved NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0013 Williamsport -- Northeast Williamsport Levee Slope Only (R/S) Unwanted Levee Growth M

Grove of trees on R/S of levee at approximately Sta. 212+00 should be investigated to 

determine if they are within the 15' from toe of levee clearzone. -76.99329187 41.24135527 212+00 Monitor NA Northeast Williamsport

USACE_CENAB_WLNE_2008_a_0014 Williamsport -- Northeast Williamsport Concrete Floodwall Other (Specify in Remarks) A

Deterioration of joints on floodwall from upstream of Memorial Ave. to tie-out, noted in 

2007 inspection report, is in process of being remedied by contract. -77.04676979 41.24550243 9+00 Monitor NA Northeast Williamsport

Northwest Williamsport

USACE_CENAB_WLNW_2008_a_0006 Williamsport -- Northwest Williamsport Other (Specify in Remarks) Other (Specify in Remarks) M

Woody growth was observed to be along PennDOT right-of-way fence from approximately 

Sta. 91+00 to Sta. 100+00. -77.04802581 41.24557533 94+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0007 Williamsport -- Northwest Williamsport Levee Slope Only (L/S) Unwanted Levee Growth A

Large maple tree was observed to be within 15' from toe of levee clear zone on L/S of levee 

at approximately Sta. 69+50. -77.04786731 41.23895619 69+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0008 Williamsport -- Northwest Williamsport Other (Specify in Remarks) Other (Specify in Remarks) M Relief well at approximately Sta. 61+00 is operable but in need of major repair. -77.04528429 41.2382722 61+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0009 Williamsport -- Northwest Williamsport Levee Slope Only (L/S) Unwanted Levee Growth M

Tree on R/S of levee at approximately Sta. 59+00 is within the 15' from toe of levee clear 

zone. -77.04463428 41.23863756 59+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0010 Williamsport -- Northwest Williamsport Levee Slope Only (L/S) Other (Specify in Remarks) A

Minor amount of riprap at Spring Run Pump Station discharge was missing at time of 

inspection. -77.04291793 41.23769866 53+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0011 Williamsport -- Northwest Williamsport Levee Slope Only (L/S) Unwanted Levee Growth M

Small tree on L/S of levee at approximately Sta. 11+00 was observed to be in violation of 

15' from toe of levee clear zone. -77.04381169 41.2337004 11+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0012 Williamsport -- Northwest Williamsport Other (Specify in Remarks) Other (Specify in Remarks) A Piezometers at approx. Sta. 18+00 should be capped. -77.04297704 41.22897184 18+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0013 Williamsport -- Northwest Williamsport Other (Specify in Remarks) Other (Specify in Remarks) A

Relief Well at approximately Sta. 15+00 has loose head and has created an approximately 

12" deep low spot in earth surface. -77.04382872 41.22841991 15+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0014 Williamsport -- Northwest Williamsport Other (Specify in Remarks) Other (Specify in Remarks) A Relief well at approximately Sta. 13+00 was observed to have a damaged screen. -77.04429501 41.22821531 13+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0015 Williamsport -- Northwest Williamsport Levee Slope Only (R/S) Unwanted Levee Growth M

Tress on R/S of levee from Sta. 80+50 should be measured to determine if they are within 

the 15' from toe of levee clear zone. -77.07648794 41.22356259 81+00 Monitor NA Northweast Williamsport

USACE_CENAB_WLNW_2008_a_0016 Williamsport -- Northwest Williamsport Levee Slope Only (L/S) Unwanted Levee Growth M

Tree on L/S of levee at Sta. 80+50 should be removed out of 15' from toe of levee clear 

zone. -77.07636926 41.22366731 80+00 Monitor NA Northweast Williamsport

South Williamsport

USACE_CENAB_WLSO_2008_a_0001 Williamsport -- South Williamsport Levee Slope Only (L/S) Unwanted Levee Growth M

Unwanted vegetation on L/S of levee from approx. Sta. 122+00 to 119+50 should be 

determined if within 15' from toe of levee clear zone, if so it should be removed. -76.98604428 41.23690693 121+00 Monitor NA South Williamsport

USACE_CENAB_WLSO_2008_a_0002 Williamsport -- South Williamsport Levee Slope Only (L/S) Depression A

4' x 4' x 3' hole, due to past construction by property owner, on L/S of levee near the tie-

out on the Western side of the project should be repaired. -77.01792223 41.22730733 12+00 Monitor NA South Williamsport

USACE_CENAB_WLSO_2008_a_0003 Williamsport -- South Williamsport Levee Slope Only (R/S) Unwanted Levee Growth M

Soft vegetation on R/S of the levee on the Western side of the project near the tie-out 

should be cleared off the bank adjacent to the levee. -77.01843538 41.22749932 11+00 Monitor NA South Williamsport

USACE_CENAB_WLSO_2008_a_0004 Williamsport -- South Williamsport Levee Slope Only (R/S) Unwanted Levee Growth M

Vegetation in riprap between approx. Sta. 13+08 to 15+50 on R/S of the floodwall should 

be removed. -77.01761966 41.2275961 13+00 Monitor NA South Williamsport

USACE_CENAB_WLSO_2008_a_0005 Williamsport -- South Williamsport Levee Slope Only (R/S) Unwanted Levee Growth A

Sponsor was in the process of removing brush from the R/S of the levee between approx. 

Sta. 36+00 to 77+00. -76.99854428 41.23514809 74+00

Typical 

Conditions NA South Williamsport



Inspect_ID Project Feature Item Rating Remarks Easting_1 Northing_1 Station_1 Status Status_Comments Segment Name

USACE_CENAB_WLSO_2008_a_0006 Williamsport -- South Williamsport Levee Slope Only (R/S) Unwanted Levee Growth A

The sponsor has removed a large amount of brush and was in the process of reseeding the 

area between Sta. 16+00 to 24+00. -77.01666825 41.22785362 16+00 Resolved NA South Williamsport

USACE_CENAB_WLSO_2008_a_0007 Williamsport -- South Williamsport Levee Crown Only Depression A

New construction conducted by PennDOT of Market Street Bridge has resulted in repair 

and rebuilding of levee. -76.99664256 41.2359597 80+00 Monitor NA South Williamsport

USACE_CENAB_WLSO_2008_a_0008 Williamsport -- South Williamsport Other (Specify in Remarks) Cracking A

Negligable cracking on top of floodwall at approx. Sta. 35+20 should be monitored to 

assure that condition does not worsen. -77.01019946 41.22950351 35+00 Monitor NA South Williamsport



FOR OFFICIAL USE ONLY 

 

 

Appendix E 
 

Periodic Inspection Report Checklists – (Template) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Name of System: 

Public Sponsor(s):

Public Sponsor Representative:

Sponsor Phone:

Sponsor Email:

Corps of Engineers Inspector: Date of Inspection:

Inspection Report Prepared By: Date Report Prepared:

Internal Technical Review (for Periodic Inspections) By: Date of ITR:

Final Approval By: Date Approved:

Type of Inspection: Initial Eligibility Inspection  Overall System Rating: Acceptable
Continuing Eligibility Inspection (Routine) Minimally Acceptable
Continuing Eligibility Inspection (Periodic) Unacceptable

 Contents of this Report: Instructions
Initial Eligibility Inspection
General Items for All Flood Control Works
Levee Embankments
Concrete Floodwalls
Sheet Pile and Concrete I-walls
Interior Drainage System
Pump Stations
FDR system Channels

Note:  In addition to the report contents indicated here, a plan view drawing 
of the system, with stationing, should be included with this report to 
reference locations of items rated less than acceptable.  Photos of general 
system condition and any noted deficiencies should also be attached.

Inspection Report
Flood Damage Reduction System

X

X

US Army Corps
of Engineers®



1.   Levee system and district: (name of the system and levee district)

2.   Reporting period:   (month/day/year to month/day/year)

3.   Summary of maintenance required by last inspection report:

4.   Summary of maintenance performed this reporting period:

5.   Summary of maintenance planned next reporting period:

6.   Summary of changes to system since last inspection:

7.   Problems/ issues requiring the assistance of the US Army Corps of Engineers:

The following information is to be provided by the levee district sponsor prior to an inspection.  This information will be used to help evaluate the organizational capability of the levee 
district to manage the levee system maintenance program.

Flood Damage Reduction System
Public Sponsor Pre-Inspection ReportUS Army Corps

of Engineers®

Flood Damage Reduction System
Inspection Report

Pre-Inspection Report
Page 1 of 2



Public Sponsor Pre-Inspection Report
The following information is to be provided by the levee district sponsor prior to an inspection

8.   Levee district organization:  (elected or appointed levee district officials and key employees)
Name Position Mailing Address Phone Number Email Address

Flood Damage Reduction System
Inspection Report

Pre-Inspection Report
Page 2 of 2



A.  Purpose of USACE Inspections:

B.  Types of Inspections:

C.  Inspection Boundaries:

D.  Land Use Definitions:

E.  Use of the Inspection Report Template:

Protected population in the range of 
6 to 20 households per square mile 
protected.  

General Instructions for the Inspection of Flood Damage Reduction Systems

Initial Eligibility Inspections
Continuing Eligibility Inspections

The primary purpose of these inspections is to prevent loss of life and catastrophic damages; preserve the value of Federal investments, and to encourage non-Federal sponsors to bear 
responsibility for their own protection.  Inspections should assure that Flood Damage Reduction structures and facilities are continually maintained and operated as necessary to obtain 
the maximum benefits.  Inspections are also conducted to determine eligibility for Rehabilitation Assistance under authority of PL 84-99 for Federal and non-Federal systems.  (ER 1130-
2-530, ER 500-1-1)

Agricultural
Protected population in the range of zero to 5 
households per square mile protected.  

The Corps conducts several types of inspections of Flood Damage Reduction systems, as outlined below:

Routine Inspections
RIs are intended to verify proper 
maintenance, owner preparedness, 
and component operation.  

PIs are intended to verify proper maintenance and component operation and to evaluate operational adequacy, structural stability, 
and safety of the system.  Periodic Inspections evaluate the system's original design criteria vs.  current design criteria to determine 
potential performance impacts, evaluate the current conditions, and compare the design loads and design analysis used against 
current design standards.  This is to be done to identify components and features for the sponsor that need to be monitored more 
closely over time or corrected as needed.  (Periodic Inspections are used as the basis of risk assessments.)

Periodic Inspections
IEIs are conducted to determine whether a non-
Federally constructed Flood Damage Reduction 
system meets the minimum criteria and standards set 
forth by the Corps for initial inclusion into the 
Rehabilitation and Inspection Program.  

Urban

The following three definitions are intended for use in determining minimum required inspection intervals and initial requirements for inclusion into the Rehabilitation and Inspection 
Program.  Inspections should be considered for all systems that would result in significant environmental or economic impact upon failure regardless of specific land use.  

Rural 
Greater than 20 households per square mile; major industrial areas with significant infrastructure investment.  Some protected 
urban areas have no permanent population but may be industrial areas with high value infrastructure with no overnight population.  

The report template is intended for use in all Army Corps of Engineers inspections of levee and floodwall systems and flood damage reduction channels.  The section of the template 
labeled “Initial Eligibility" only needs to be completed during Initial Eligibility Inspections of Non-Federally constructed Flood Damage Reduction Systems.  The section labeled 
"General Items" needs to be completed with every inspection, along with all other sections that correspond to features in the system.  The section labeled "Public Sponsor Pre-Inspection 
Report" is intended for completion before the inspection, if possible.  

Inspections should be conducted so as to rate Flood Damage Reduction "systems" as complete and independent units, regardless of relevant "project" or "segment" boundaries.  

Project
A flood damage reduction project is made up of one or
more flood damage reduction systems which were 
under the same authorization.  

System Segment
A flood damage reduction system is made up of one or more flood damage 
reduction segments which collectively provide flood damage reduction to a defined 
area.  Failure of one segment within a system constitutes failure of the entire 
system.  Failure of one system does not affect another system.  

A flood damage reduction segment is defined as a discrete portion of a flood 
damage reduction system that is operated and maintained by a single entity.  A 
flood damage reduction segment can be made up of one or more features (levee, 
floodwall, pump stations, etc).  

Flood Damage Reduction System
Inspection Report

Instructions
Page 1 of 2



F.  Individual Item / Component Ratings:

G.  Overall System Ratings:

H.  Eligibility for PL84-99 Rehabilitation Assistance:

I.  Reporting:

a.  

b.  
c.  
d.  
e.  

J.  Notification:
Reports are to be disseminated as follows within 30 days of the inspection date.  

The system is active in the RIP and eligible for       
PL84-99 rehabilitation assistance.  

The system is Active in the RIP during the time that it takes to make needed 
corrections.  Active systems are eligible for rehabilitation assistance.  However, if 
the sponsor does not present USACE with proof that serious deficiencies (which 
had previously resulted in a minimally acceptable system rating) were corrected 
within the established timeframe, then the system will become Inactive in the RIP.  

The system is Inactive in the RIP, and the status will remain Inactive until the 
sponsor presents USACE with proof that all items rated Unacceptable have been 
corrected.  Inactive systems are ineligible for rehabilitation assistance.  

The relative importance of the identified maintenance issues should be specified in the transmittal letter.  
If the Overall System Rating is Minimally Acceptable, the report needs to establish a timeframe for correction of serious deficiencies noted (not to exceed two years) and indicate that if these items are not 
corrected within the required timeframe, the system will be rated as Unacceptable and made Inactive in the Rehabilitation Inspection Program. 

All items or components are rated as Acceptable.  One or more items are rated as Minimally Acceptable or one or more items are 
rated as Unacceptable and an engineering determination concludes that the 
Unacceptable items would not prevent the system from performing as intended 
during the next flood event.  

One or more items are rated as Unacceptable and would prevent the system from 
performing as intended, or a serious deficiency noted in past inspections (which 
had previously resulted in a minimally acceptable system rating) has not been 
corrected within the established timeframe, not to exceed two years.  

If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable

Inspected systems that are not operated and maintained by the Federal government may be Active in the Corps' Rehabilitation and Inspection Program (RIP) and eligible for 
rehabilitation assistance from the Corps as defined below:

The inspected item has one or more serious deficiencies that need to be corrected.  
The serious deficiency or deficiencies will seriously impair the functioning of the 
item as intended during the next flood event.  

Assessment of individual components rated during the inspection should be based on the criteria provided in the inspection report template, though inspectors may incorporate additional 
items into the report based on the characteristics of the system.  The assessment of individual components should be based on the following definitions.  

Acceptable Item Minimally Acceptable Item Unacceptable Item
The inspected item is in satisfactory condition, with 
no deficiencies, and will function as intended during 
the next flood event.  

The inspected item has one or more minor deficiencies that need to be corrected.  
The minor deficiency or deficiencies will not seriously impair the functioning of 
the item as intended during the next flood event.  

Determination of the overall system rating is based on the definitions below.  Note that an Unacceptable System Rating may be either based on an engineering determination that 
concluded that noted deficiencies would prevent the system from functioning as intended during the next flood event, or based on the sponsor's demonstrated lack of commitment or 
inability to correct serious deficiencies in a timely manner.  

Acceptable System Minimally Acceptable System Unacceptable System

Reports need to be provided to the local sponsor and 
the county emergency management agency.  

Reports need to be provided to the local sponsor, state emergency management 
agency, county emergency management agency, and to the FEMA region.  

Reports need to be provided to the local sponsor, state emergency management 
agency, county emergency management agency, FEMA region, and to the 
Congressional delegation within 30 days of the inspection.  

After the inspection, the Corps is responsible for assembling an inspection report (or a summary report if it was a Periodic Inspection) including the following information:

If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable

Photos of the general system condition and noted deficiencies.  

All sections of the report template used during the inspection, including the cover and pre-inspection materials.  (Supplemental data collected, and any sections of the template that weren't used during the 
inspection do not need to be included with the report.)

A plan view drawing of the system, with stationing, to reference locations of items rated less than acceptable.  

Flood Damage Reduction System
Inspection Report

Instructions
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Initial Eligibility
For use only during Initial Eligibility Inspections of Non-Federally Constructed Flood Damage Reduction Systems

Rating Location/ Remarks/ Recommendations

A

The Public Sponsor is a legally constituted public body with full authority and capability to 
perform the terms of its agreement as the non-Federal partner of the Corps for a system, able to pay 
damages, if necessary, in the event of its failure to perform.  The public sponsor may be a State, 
County, City, Town, Federally recognized Indian Tribe or tribal organization, Alaska Native 
Corporation, or any political subpart of a State or group of states that has the legal and financial 
authority and capability to provide the necessary cash contributions and the lands, easements, 
rights-of-way, relocations, borrow, and dredged or excavated materials disposal areas (LERRD's) 
necessary for the system, and who could legally hold and save the Federal government free from 
damages that could potentially arise during post-flood rehabilitations or other work on the system.  

U The system does not have a public sponsor as defined above.
A The principal function of the system is to protect people or property from floods.  

U
The system was built or is primarily used for channel alignment, navigation, recreation, fish and 
wildlife, land reclamation, drainage, to protect against land erosion or tidal inflows, or for some 
other non-flood related purpose.

A System construction is fully completed.
U The system is still under construction.

A

Appropriate local, State, tribal, and/or Federal permits (right-of-way, easements, regulatory 
permits, etc.), or waivers thereof, have been obtained for FDR system construction and subsequent 
modifications.  The system was constructed in accordance with all applicable Federal, state and 
local codes, ordinances, and applicable laws.  

U
The appropriate permits (or waivers thereof) have not been obtained for the system, or the system 
was not constructed in accordance with applicable codes, ordinances, and laws.  

A
In the case of a levee system, the levee is a primary levee or is a secondary levee which is designed 
to protect human life.

U The levee is a secondary levee and was not designed to protect human life.
N/A The FDR system is not a levee system.

A

• Urban Levees and Floodwalls- Minimum elevation corresponding to a flood level with 10% 
probability of occurring in a given year (10-year flood).  
• Agricultural Levees and Floodwalls- Minimum elevation corresponding to a flood level with 
20% probability of occurring in a given year (5-year flood).
• Flood Damage Reduction Channels- Minimum capacity is for a flood with a 10% probability of 
occurring in a given year (10-year flood).  Improved channels must additionally provide drainage 
for at least 1.5 square miles of land and have a capacity of at least 800 cfs.  (Interior drainage 
channels within the protected area of a levee system are not considered to be flood damage 
reduction channels under the RIP.)

U The FDR system does not meet requirements for minimum elevation, capacity, or drainage area.
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

Public Sponsor 
(A or U only)

1.

Construction 
Compliance
(A or U only)

Minimum 
Elevation1

(A or U only)

2.

3.

4.

6.

Primary Levee

System 
Completion

1 Depending on available data and local Corps policy, the minimum elevation required may be calculated using traditional methods, with the addition of 1 foot of freeboard in agricultural areas and 2 feet of 
freeboard in urban areas, or using annual exceedance probability, which numerically accounts for the natural variation and uncertainty when estimating discharge-probability and stage-discharge functions 
so that additional requirements for elevation are based on the level of uncertainty in the data.

5.

Rated Item Rating Guidelines

Flood 
Protection
(A or U only)

Flood Damage Reduction System
Inspection Report

Initial Eligibility
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Initial Eligibility
For use only during Initial Eligibility Inspections of Non-Federally Constructed Flood Damage Reduction Systems

Rating Location/ Remarks/ Recommendations

A
The physical location, cross section, and other design elements of the FDR system are sufficient to 
provide reliable flood protection.  The FDR system forms a properly closed system.  See Table 5-4, 
EP 500-1-1.

U
The FDR system was not constructed in an appropriate location, does not have an appropriate cross 
section, is not a properly closed system, or has other shortcomings with design elements necessary 
for providing reliable flood damage reduction.

A
Embankment fill material is uniform and adequately compacted throughout the entire FDR system, 
and the type of embankment material is suitable to prevent slides and seepage problems.  

U
Embankment fill material is not uniform, or there is no compaction and evidence indicates a need 
for compaction, or the type of embankment material is unsuitable and is likely to contribute to the 
development of slides or seepage problems.

A
Foundation material and construction methods adequately address piping, sand boils, seepage, or 
settlements that would reduce the level of protection.

U
Foundation material and construction methods are such that excessive uncontrolled seepage, sand 
boils, and piping will occur.  Performance history indicates significant uncontrolled seepage, sand 
boils or piping.

A
Erosion protection is capable of handling the designed flow velocity for the level of protection for 
the entire FDR system.  The FDR system is protected against bank caving and slides in all 
necessary areas, and has adequate drainage to protect FDR system slopes from runoff erosion.

U Erosion protection is not present and there is evidence indicating a need for erosion protection.

A

Given the level of protection provided by the FDR system, interior drainage structures are 
appropriately sized, situated, and constructed to move anticipated runoff and seepage out of the 
protected area.  Pump stations will not become inundated during regular operation and their power 
system is adequately designed and reliable.

U Interior drainage structures are undersized, poorly constructed, poorly situated, or unreliably 
designed.

N/A The issue of interior drainage does not apply to this type of FDR system.
A Structures are designed and constructed to withstand anticipated loadings.
U Structures are unreliably designed or inadequately constructed.

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction
1 This item should be evaluated based on a review of performance history.  If this is not available, some form of engineering assessment is required.
2 Documentation (plans, at a minimum) required for any necessary engineering evaluation is to be provided by the public sponsor.

10.

11.

Structures212.

Interior 
Drainage 
System2 

(including 
culverts, gates, 
pump stations)

Erosion 
Control

9. Foundations1

Embankment 
Fill Material1

7.

8.

Physical 
Location and 
Cross Section
(A or U only)

Rated Item Rating Guidelines
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General Items for All Flood Damage Reduction Systems
For use during all inspections of all Flood Damage Reduction Systems

Rating Location/ Remarks/ Recommendations
A Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are present.

M
Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals prior to 
next scheduled inspection.

U Sponsor has not obtained lost or missing manuals identified during previous inspection.

A
The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which will 
adequately supply all needs for the initial days of a flood fight.  Sponsor determines required 
quantity of supplies after consulting with inspector.

M
The sponsor does not maintain an adequate supply of flood fighting materials as part of their 
preparedness activities.

A
Sponsor has a written system-specific flood response plan and a solid understanding of how to 
operate, maintain, and staff the FDR system during a flood.  Sponsor maintains a list of emergency 
contact information for appropriate personnel and other emergency response agencies.

M
The sponsor maintains a good working knowledge of flood response activities, but documentation 
of system-specific emergency procedures and emergency contact personnel is insufficient or out of 
date.

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

Rated Item Rating Guidelines

Flood 
Preparedness 
and Training  
(A or M only)

Emergency 
Supplies and 
Equipment
(A or M only)

1.

2.

3.

Operations and 
Maintenance 
Manuals

Flood Damage Reduction System
Inspection Report

General Items for All Flood Damage Reduction Systems
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee systems

Rating Location/ Remarks/ Recommendations

A

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for 
vegetation that is properly contained and/or situated on overbuilt sections, such that the mandatory 
3-foot root-free zone is preserved around the levee profile. The levee has been recently mowed. 
The vegetation-free zone extends 15 feet from both the landside and riverside toes of the levee to 
the centerline of the tree. If the levee access easement doesn't extend to the described limits, then 
the vegetation-free zone must be maintained to the easement limits. Reference EM 1110-2-301 or 
Corps policy for regional vegetation variance.

M
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the levee.

U
Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above and must to be removed to reestablish or ascertain levee 
integrity.  

A There is good coverage of sod over the levee.

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over 
significant portions of the levee embankment.  This may be the result of over-grazing or feeding 
on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning during 
inappropriate seasons.

U Over 50% of the sod cover is missing or damaged over a significant portion or portions of the 
levee embankment.  

N/A Surface protection is provided by other means.

A
No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present within the easement area.  Encroachments have been previously reviewed by the Corps, 
and it was determined that they do not diminish proper functioning of the levee.

M
Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present, 
or inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and 
maintenance, emergency operations, or negatively impact the integrity of the levee.

A
Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ procedures 
readily available.  Trial erections have been accomplished in accordance with the O&M Manual.

U

Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning time. 
The storage vaults cannot be opened during the time of inspection.  Components of closure are not 
clearly marked and installation instructions/ procedures are not readily available.  Trial erections 
have not been accomplished in accordance with the O&M Manual.

N/A There are no closure structures along this component of the FDR system.
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected.

Rating Guidelines
1.

2.

Rated Item

Sod Cover

4.

Unwanted 
Vegetation 
Growth1

Encroach- 
ments

3.

Closure 
Structures 
(Stop Log, 
Earthen 
Closures, 
Gates, or 
Sandbag 
Closures)
(A or U only)
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee systems

Rating Location/ Remarks/ Recommendations
A No slides, sloughs, tension cracking, slope depressions, or bulges are present.
M Minor slope stability problems that do not pose an immediate threat to the levee embankment.

U Major slope stability problems (ex.  deep seated sliding) identified that must be repaired to 
reestablish the integrity of the levee embankment.

A No erosion or bank caving is observed on the landward or riverward sides of the levee that might 
endanger its stability.

M There are areas where minor erosion is occurring or has occurred on or near the levee 
embankment, but levee integrity is not threatened.

U
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the 
levee.  The erosion or caving has progressed into the levee section or into the extended footprint 
of the levee foundation and has compromised the levee foundation stability.

A No observed depressions in crown.  Records exist and indicate no unexplained historical changes.
M Minor irregularities that do not threaten integrity of levee.  Records are incomplete or inclusive.

U Obvious variations in elevation over significant reaches.  No records exist or records indicate that 
design elevation is compromised.

A
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are unrelated to 
levee settlement.  The levee crown, embankments, and access road crowns are well established 
and drain properly without any ponded water.

M There are some infrequent minor depressions less than 6 inches deep in the levee crown, 
embankment, or access roads that will pond water.

U There are depressions greater than 6 inches deep that will pond water.

A Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the crack.  
No cracks extend continuously through the levee crest.

M
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the 
crack.  No cracks extend continuously through the levee crest.  Longitudinal cracks are no longer 
then the height of the levee.

U
Cracks exceed 6 inches in depth.  Longitudinal cracks are longer than the height of the levee 
and/or exhibit vertical movement along the crack.  Transverse cracks extend through the entire 
levee width.

A Continuous animal burrow control program in place that includes the elimination of active 
burrowing and the filling in of existing burrows.  

M The existing animal burrow control program needs to be improved.  Several burrows are present 
which may lead to seepage or slope stability problems, and they require immediate attention.  

U
Animal burrow control program is not effective or is nonexistent.  Significant maintenance is 
required to fill existing burrows, and the levee will not provide reliable flood protection until this 
maintenance is complete.  

Key: A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements.

6. Erosion/ Bank 
Caving

5. Slope Stability

Settlement1

Rating GuidelinesRated Item

7.

8.

10.

Cracking

Animal 
Control

Depressions/ 
Rutting

9.
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee systems

Rating Location/ Remarks/ Recommendations

A

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant 
water leakage.  The pipe shape is still essentially circular.  All joints appear to be closed and the 
soil tight.  Corrugated metal pipes, if present, are in good condition with 100% of the original 
coating still in place (either asphalt or galvanizing) or have been relined with appropriate material, 
which is still in good condition.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every pipe 
is available for review by the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing.  
Pipe shape may be ovalized in some locations but does not appear to be approaching a curvature 
reversal.  A limited number of joints may have opened and soil loss may be beginning.  Any open 
joints should be repaired prior to the next inspection.  Corrugated metal pipes, if present, may be 
showing corrosion and pinholes but there are no areas with total section loss.  Condition of pipes 
has been verified using television camera video taping or visual inspection methods within the 
past five years, and the report for every pipe is available for review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already 
begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the invert.  
HOWEVER: Even if pipes appear to be in good condition, as judged by an external visual 
inspection, an Unacceptable Rating will be assigned if the condition of pipes has not been verified 
using television camera video taping or visual inspection methods within the past five years, and 
reports for all pipes are not available for review by the inspector.

N/A  There are no discharge pipes/ culverts.
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made in conjunction with the 
District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent condition of the pipe, and the length of the 
pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the condition of the entire pipe, including all joints, can later be assessed.  
Additionally, the video record provides a baseline to which future inspections can be compared.

11.
Rated Item
Culverts/ 
Discharge 
Pipes1        

(This item 
includes both 
concrete and 
corrugated 
metal pipes.)

Rating Guidelines
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Levee Embankments
For use during Initial and Continuing Eligibility Inspections of levee systems

Rating Location/ Remarks/ Recommendations

A No riprap displacement or stone degradation that could pose an immediate threat to the integrity 
of channel bank.  Riprap intact with no woody vegetation present.

M
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.  

U
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.  

N/A There is no riprap protecting this feature of the system, or riprap is discussed in another section.
A Existing revetment protection is properly maintained, undamaged, and clearly visible.

M
Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.  

U
Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees.

N/A There are no such revetments protecting this feature of the system.

A

Toe drainage systems and pressure relief wells necessary for maintaining FDR system stability 
during high water functioned properly during the last flood event and no sediment is observed in 
horizontal system (if applicable).  Nothing is observed which would indicate that the drainage 
systems won't function properly during the next flood, and maintenance records indicate regular 
cleaning.  Wells have been pumped tested within the past 5 years and documentation is provided.

M Toe drainage systems or pressure relief wells are damaged and may become clogged if they are 
not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump testing.  

U
Toe drainage systems or pressure relief wells necessary for maintaining FDR system stability 
during flood events have fallen into disrepair or have become clogged.  No maintenance records.  
No documentation of the required pump testing.

N/A There are no relief wells/ toe drainage systems along this component of the FDR system.
A No evidence or history of unrepaired seepage, saturated areas, or boils.

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the landside 
toe but not on the landward slope of levee.  No evidence of soil transport.

U Evidence or history of active seepage, extensive saturated areas, or boils.
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

Rated Item Rating Guidelines
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Floodwalls
For use during Initial and Continuing Eligibility Inspections of all floodwalls

Rating Location/ Remarks/ Recommendations

A

A grass-only or paved zone is maintained on both sides of the floodwall, free of all trees, brush, 
and undesirable weeds. The vegetation-free zone extends 15 feet from both the land and riverside 
of the floodwall, at ground-level, to the centerline of the tree. Additionally, an 8-foot root-free zone 
is maintained around the entire structure, including the floodwall toe, heel, and any toe-drains. If 
the floodwall access easement doesn't extend to the described limits, then the vegetation-free zone 
must be maintained to the easement limits.  Reference EM 1110-2-301 and/or Corps policy for 
regional vegetation variance.

M
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently threaten 
the operation or integrity of the floodwall.

U
Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above.  This vegetation threatens the operation or integrity of 
the floodwall and must be removed.

A
No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was determined 
that they do not diminish proper functioning of the floodwall.

M
Trash, debris, unauthorized structures, excavations, or other obstructions present, or inappropriate 
activities noted that should be corrected but will not inhibit operations and maintenance or 
emergency operations.  Encroachments have not been reviewed by the Corps.  

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and 
maintenance, emergency operations, or negatively impact the integrity of the floodwall.  

A
Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ procedures 
readily available.  Trial erections have been accomplished in accordance with the O&M Manual.

U

Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning time.  
The storage vaults cannot be opened during the time of inspection.  Components of closure are not 
clearly marked and installation instructions/ procedures are not readily available.  Trial erections 
have not been accomplished in accordance with the O&M Manual.

N/A There are no closure structures along this component of the FDR system.
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.  
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Floodwalls
For use during Initial and Continuing Eligibility Inspections of all floodwalls

Rating Location/ Remarks/ Recommendations

A
Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds moisture, it 
is still satisfactory but should be seal coated to prevent freeze/ thaw damage.  

M
Spalling, scaling, and open cracking present, but the immediate integrity or performance of the 
structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is necessary to 
prevent additional damage during periods of thawing and freezing.  

U
Surface deterioration or deep cracks present that may result in an unreliable structure.  Any surface 
deterioration that exposes the sheet piling or lies adjacent to monolith joints may indicate 
underlying reinforcement corrosion and is unacceptable.  

A
There are no significant areas of tilting, sliding, or settlement that would endanger the integrity of 
the structure.  

M
There are areas of tilting, sliding, or settlement (either active or inactive) that need to be repaired.  
The maximum offset, either laterally or vertically, does not exceed 2 inches unless the movement 
can be shown to be no longer actively occurring.  The integrity of the structure is not in danger.  

U

There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the waterstop 
(possibly identified by daylight visible through the joint) is unacceptable.  Differential movement 
of greater than 2 inches between any two adjacent monoliths, either laterally or vertically, is 
unacceptable unless it can be shown that the movement is no longer active.  Also, if the floodwall 
is of I-wall construction, then any visible or measurable tilting of the wall toward the protected side 
that has created an open horizontal crack on the riverside base of a monolith is unacceptable.  

A No active erosion, scouring, or bank caving that might endanger the structure's stability.  

M

There are areas where the ground is eroding towards the base of the structure.  Efforts need to be 
taken to slow and repair this erosion, but it is not judged to be close enough to the structure or to be 
progressing rapidly enough to affect structural stability before the next inspection.  For the 
purposes of inspection, the erosion or scour is not closer to the riverside face of the wall than twice 
the floodwall's underground base width if the wall is of L-wall or T-wall construction; or if the 
wall is of sheetpile or I-wall construction, the erosion is not closer than twice the wall's visible 
height.  Additionally, rate of erosion is such that the wall is expected to remain stabile until the 
next inspection.  

U

Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  Additionally, 
if the floodwall is of I-wall or sheetpile construction, the foundation is unacceptable if any turf, soil 
or pavement material got washed away from the landside of the I-wall as the result of a previous 
overtopping event.  

Key: A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.  
2 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.  
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Floodwalls
For use during Initial and Continuing Eligibility Inspections of all floodwalls

Rating Location/ Remarks/ Recommendations

A
The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.  

M
The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent spalling 
and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.  

U

The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended level of 
protection during a flood.  

N/A There are no monolith joints in the floodwall.  

A

Toe drainage systems and pressure relief wells necessary for maintaining FDR system stability 
during high water functioned properly during the last flood event and no sediment is observed in 
horizontal system (if applicable).  Nothing is observed which would indicate that the drainage 
systems won't function properly during the next flood, and maintenance records indicate regular 
cleaning.  Wells have been pumped tested within the past 5 years and documentation is provided.

M
Toe drainage systems or pressure relief wells are damaged and may become clogged if they are not 
repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump testing.  

U
Toe drainage systems or pressure relief wells necessary for maintaining FDR system stability 
during flood events have fallen into disrepair or have become clogged.  No maintenance records.  
No documentation of the required pump testing.

N/A There are no relief wells/ toe drainage systems along this component of the FDR system.
A No evidence or history of unrepaired seepage, saturated areas, or boils.

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the landside 
toe but not on the landward slope of levee.  No evidence of soil transport.

U Evidence or history of active seepage, extensive saturated areas, or boils.
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

Rated Item Rating Guidelines
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Interior Drainage System
For use during Initial and Continuing Eligibility Inspections of interior drainage systems

Rating Location/ Remarks/ Recommendations

A
No obstructions, vegetation, debris, or sediment accumulation noted within interior drainage 
channels or blocking the culverts, inlets, or discharge areas.  Concrete joints and weep holes are 
free of grass and weeds.  

M
Obstructions, vegetation, debris, or sediment are minor and have not impaired channel flow 
capacity or blocked more than 10% of any culvert openings, but should be removed.  A limited 
volume of grass and weeds may be present in concrete channel joints and weep holes.  

U
Obstructions, vegetation, debris, or sediment have impaired the channel flow capacity or blocked 
more than 10% of a culvert opening.  Sediment and debris removal required to re-establish flow 
capacity.  

A
No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the interior drainage system.

M
Trash, debris, unauthorized structures, excavations, or other obstructions present, or inappropriate 
activities noted that should be corrected but will not inhibit operations and maintenance or 
emergency operations.  Encroachments have not been reviewed by the Corps.  

U
Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and 
maintenance, emergency operations, or negatively impact the integrity of this component of the 
interior drainage system.  

A
No trash, debris, structures, or other obstructions present within the ponding areas.  Sediment 
deposits do not exceed 10% of capacity.  

M
Trash, debris, excavations, structures, or other obstructions present, or inappropriate activities that 
will not inhibit operations and maintenance.  Sediment deposits do not exceed 30% of capacity.  

U
Trash, debris, excavations, structures, or other obstructions, or other encroachments or activities 
noted that will inhibit operations, maintenance, or emergency work.  Sediment deposits exceeds 
30% of capacity.  

N/A There are no ponding areas associated with the interior drainage system.  

A
Fencing is in good condition and provides protection against falling or unauthorized access.  Gates 
open and close freely, locks are in place, and there is little corrosion on metal parts.  

M
Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be missing 
or damaged.  

U
Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.  

N/A There are no features noted that require safety fencing.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Proper operation of this item must be demonstrated during the inspection.  
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Interior Drainage System
For use during Initial and Continuing Eligibility Inspections of interior drainage systems

Rating Location/ Remarks/ Recommendations

A
Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds moisture, it 
is still satisfactory but should be seal coated to prevent freeze/ thaw damage.  

M
Spalling, scaling, and open cracking present, but the immediate integrity or performance of the 
structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is necessary to 
prevent additional damage during periods of thawing and freezing.  

U
Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may indicate 
underlying reinforcement corrosion and is unacceptable.  

N/A There are no concrete items in the interior drainage system.  

A
There are no significant areas of tilting, sliding, or settlement that would endanger the integrity of 
the structure.  

M
There are areas of tilting, sliding, or settlement (either active or inactive) that need to be repaired.  
The maximum offset, either laterally or vertically, does not exceed 2 inches unless the movement 
can be shown to be no longer actively occurring.  The integrity of the structure is not in danger.  

U

There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the waterstop 
(possibly identified by daylight visible through the joint) is unacceptable.  Differential movement 
of greater than 2 inches between any two adjacent monoliths, either laterally or vertically, is 
unacceptable unless it can be shown that the movement is no longer active.  Also, if the floodwall 
is of I-wall construction, then any visible or measurable tilting of the wall toward the protected 
side that has created an open horizontal crack on the riverside base of a monolith is unacceptable.  

N/A There are no concrete items in the interior drainage system.  
A No active erosion, scouring, or bank caving that might endanger the structure's stability.  

M

There are areas where the ground is eroding towards the base of the structure.  Efforts need to be 
taken to slow and repair this erosion, but it is not judged to be close enough to the structure or to 
be progressing rapidly enough to affect structural stability before the next inspection.  The rate of 
erosion is such that the structure is expected to remain stabile until the next inspection.  

U
Erosion or bank caving observed that may lead to structural instabilities before the next 
inspection.  

N/A There are no concrete items in the interior drainage system.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.  
2 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.  
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Interior Drainage System
For use during Initial and Continuing Eligibility Inspections of interior drainage systems

Rating Location/ Remarks/ Recommendations

A
The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.  

M
The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent spalling 
and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.  

U

The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended level of 
protection during a flood.  

N/A There are no monolith joints in the interior drainage system.  

A

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in significant 
water leakage.  The pipe shape is still essentially circular.  All joints appear to be closed and the 
soil tight.  Corrugated metal pipes, if present, are in good condition with 100% of the original 
coating still in place (either asphalt or galvanizing) or have been relined with appropriate material, 
which is still in good condition.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every pipe 
is available for review by the inspector.

M

There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of collapsing.  
Pipe shape may be ovalized in some locations but does not appear to be approaching a curvature 
reversal.  A limited number of joints may have opened and soil loss may be beginning.  Any open 
joints should be repaired prior to the next inspection.  Corrugated metal pipes, if present, may be 
showing corrosion and pinholes but there are no areas with total section loss.  Condition of pipes 
has been verified using television camera video taping or visual inspection methods within the 
past five years, and the report for every pipe is available for review by the inspector.

U

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as already 
begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the invert.  
HOWEVER: Even if pipes appear to be in good condition, as judged by an external visual 
inspection, an Unacceptable Rating will be assigned if the condition of pipes has not been verified 
using television camera video taping or visual inspection methods within the past five years, and 
reports for all pipes are not available for review by the inspector.

N/A There are no discharge pipes/ culverts.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

Interior Drainage System

Rated Item Rating Guidelines
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For use during Initial and Continuing Eligibility Inspections of interior drainage systems

Rating Location/ Remarks/ Recommendations

A

Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good working 
condition and are properly maintained.  Sill is free of sediment and other obstructions.  Gates and 
lifters have been maintained and are free of corrosion.  Documentation provided during the 
inspection.  

M
Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is free of 
sediment and other obstructions.  

U
Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides may 
be damaged or have major corrosion.  

N/A There are no sluice/ slide gates.  

A
Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and have 
been exercised and lubricated as required.  

M
Gates/ valves will not fully open or close because of obstructions that can be easily removed, or 
have minor corrosion damage that requires maintenance.  

U
Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need to 
be replaced.  

N/A There are no flap gates.  
A Trash racks are fastened in place and properly maintained.  

M
Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may be 
lost.  Repair or replacement is required.  

U
Trash racks are missing or damaged to the extent that they are no longer functional and must be 
replaced.  (For example, more than 10% of the sectional area may be lost.)

N/A There are no trash racks, or they are covered in the pump stations section of the report.  

A
All metal parts are protected from corrosion damage and show no rust, damage, or deterioration 
that would cause a safety concern.  

M Corrosion seen on metallic parts appears to be maintainable.  

U
Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.  

N/A There are no other significant metallic items.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical operators.  
2 Proper operation of this item must be demonstrated during the inspection.  
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Interior Drainage System
For use during Initial and Continuing Eligibility Inspections of interior drainage systems

Rating Location/ Remarks/ Recommendations

A
No riprap displacement or stone degradation that could pose an immediate threat to the integrity 
of channel bank.  Riprap intact with no woody vegetation present.

M
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.  

U
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.  

N/A There is no riprap protecting this feature of the system, or riprap is discussed in another section.

A
No riprap displacement or stone degradation that could pose an immediate threat to the integrity 
of channel bank.  Riprap intact with no woody vegetation present.

M
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.  

U
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.  

N/A There are no such revetments protecting this feature of the system.
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction
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Pump Stations
For use during Initial and Continuing Eligibility Inspections of pump stations

Rating Location/ Remarks/ Recommendations

A
Operation, maintenance and inspection records are present at the pump station and are being used 
and updated, and personnel have been trained in pump station operations.  Names and last training 
date shown in the record book.  

M Operation, maintenance and inspection records are present but not adequately used and updated.  

U
No operation, maintenance and inspection records are present, or refresher training for personnel 
has not been conducted.  

A
Operation and Maintenance Equipment Manuals and/or posted operating instructions are present 
and updated as required, and adequately cover all pertinent pump station features.  O&M manuals 
include points of contact for manufacturers and suppliers of major equipment used in the facility.

M
Operation and Maintenance Equipment Manuals and/or posted operating instructions are present 
and adequately cover all pertinent pump station features.  However, they are incomplete and the 
necessary updates have not been made.  

U Operation and Maintenance Equipment Manuals are not available.  

A
Safety compliance inspection reports by applicable local, state, or federal agencies available for 
review.  

M No safety compliance inspection reports are available for review.  

A
A telephone, cellular phone, two-way radio, or similar device is available to pump station operator 
and maintenance personnel.  

M
A telephone, cellular phone, two-way radio, or similar device is not available to pump station 
operator and maintenance personnel.  

A
The building is in good structural condition with no major foundation settlement problems.  The 
roof is not leaking, intake & exhaust louvers are clear of debris, fans are operational, etc.  

M
There are minor structural defects, minimal foundation settlement, leaks, or other conditions noted 
that need repair.  Defects do not threaten the structural integrity or stability of the building, and 
will not impact pumping operations.  

U
The structural integrity or stability of the building is threatened, or there is damage to the building 
that threatens safety of the operator or impacts pumping operations.  

A
Fencing is in good condition and provides protection against falling or unauthorized access.  Gates 
open and close freely, locks are in place, and there is little corrosion on metal parts.  

M
Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be missing or 
damaged.  

U
Fencing and gates are damaged or corroded to the point that replacement is required, or potentially 
dangerous features are not secured.  

N/A There are no features noted that require safety fencing.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Proper operation of this item must be demonstrated during the inspection.  
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Pump Stations
For use during Initial and Continuing Eligibility Inspections of pump stations

Rating Location/ Remarks/ Recommendations

A
All pumps are properly maintained and lubricated.  Systems are periodically tested and documented
for review.  No vibration, cavitation noises or unusual sounds are noted when the pump is operated. 
Bearing temperature sensor records don't indicate any problems.  

M

Minor deficiencies noted that need to be closely monitored or repaired, such as the presence of 
slight vibrations, leakage of packing gland, bearing temperature sensors are inoperable or no record 
is present.  However, the pumps are operational and are expected to perform through the next 
period of usage.  

U
Major deficiencies identified that may significantly reduce pumping operations.  For example, 
bearing sensor records indicate problems, excessive vibration noted, impellers are badly corroded, 
or there are eroded or missing blades.  

A
All items are operational.  Preventative maintenance and lubrication is being performed and the 
system is periodically subjected to performance testing.  Instrumentation, alarms, bearing sensors 
and auto shutdowns are operational.  

M
Systems have minor deficiencies, but are operational and will function adequately through the next 
flood.  Bearing sensors are not operational.  

U
One or more of the primary motors or systems is not operational, or noted deficiencies have not 
been corrected.  

A
Clear of debris, sediment, or other obstructions.  Procedures are in place to remove debris 
accumulation during operation.  

M
Debris, sediment, or other obstructions may be present and must be removed, but the sump/ wet 
well will function as intended during the next flood.  Procedures are in place to remove debris 
accumulation during operation.  

U
Large debris or excessive silt present which will hinder or damage pumps during operation, or no 
procedures established to remove debris accumulation during operation.  

A
Drive chain, bearing, gear reducers, and other components are in good operating condition and are 
being properly maintained.  

M The trash rake is in need of maintenance, but is still operational.  
U Trash rake not operational or deficiencies will inhibit operations during the next flood event.  

N/A There are no mechanical trash rakes.  
A Trash racks are fastened in place and properly maintained.  

M
Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the pipe 
or pump station, bars are corroded to the point that up to 10% of the sectional area may be lost.  
Repair or replacement is required.  

U
Trash racks are missing or damaged to the extent that they are no longer functional and must be 
replaced.  (For example, more than 10% of the sectional area may be lost.)

N/A There are no trash racks, or they are covered in the pump stations section of the report.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Proper operation of this item must be demonstrated during the inspection.  

11.
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well

Mechanical 
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Mechanical 
Trash Racks

Pumps1
Rated Item Rating Guidelines
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Pump Stations
For use during Initial and Continuing Eligibility Inspections of pump stations

Rating Location/ Remarks/ Recommendations
A Fuel system is operational, day tank present and operational, fuel fresh and rotated regularly.  

M
Fuel system is operational and of adequate capacity, but day tank is missing or fuel is not fresh and 
rotated regularly.  

U Fuel system not functional.  
N/A No fuel system.  

A
The normal power source and backup generators, if installed, are operational, properly exercised 
and well maintained.  Surge protection, grounding, lightning protection, transformers, and 
automatic/manual transfer of main power to backup system is working.  

M
Normal power source and backup units, if applicable, are operational with minor discrepancies or 
maintenance, inspection and exercising record is present but not up to date.  Preventative 
maintenance or repairs are required.  

U
Normal power source or generators are not operational and must be repaired; or generator, if 
required, is not on site.  

A
Operational and maintained free of damage, corrosion, and debris.  Preventative maintenance and 
system testing is being performed periodically.  

M
Operational with minor discrepancies.  Preventative maintenance or repairs are required, but the 
components are expected to function adequately during the next flood event.  

U
Components of the electrical system will not function adequately during the next flood event and 
must be replaced.  

A
Results of megger tests on pump motors or critical power cables show that the insulation meets 
manufacturer's or industry standards.  Tested within the last year.  

M

Megger testing not conducted within the past year.  If megger tests on pump motors indicate that 
insulation resistance is below the manufacturer's or industry standard, but the resistance can be 
corrected with proper application of heat, this is minimally acceptable.  (The application of heat 
does not relate to critical power cables.)

U
Megger tests not conducted within past two years, or tests indicate that insulation resistance is low 
enough that the equipment will not be able to meet design standards of operation; or evidence of 
arcing or shorting is detected visually.  

A
All enclosures, panels, conduits, and ducts are protected from corrosion damage and show no rust, 
damage, or deterioration that would cause a safety concern.  

M Minor surface corrosion which appears to be maintainable.  Cleaning and painting required.  
U Severely corroded and must be replaced to prevent failure, equipment damage, or safety issues.  

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

16.

Rating Guidelines
12. Fuel System 

for Pump 
Engines

Enclosures, 
Panels, Conduit 
and Ducts

15.

14. Electrical 
Systems1

13.

Rated Item

Megger Testing 
on Pump 
Motors and 
Critical Power 
Cables

1 Check motor control center, circuit breakers, pilot lights, volt meters, ammeters, sump level indicator, gate position indicators, remote operating systems, including SCADA and telemetry systems.  Also, 
check interior and exterior lighting; especially lighting near trash rack screens, ladders, walkways, etc.  
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Pump Stations
For use during Initial and Continuing Eligibility Inspections of pump stations

Rating Location/ Remarks/ Recommendations

A
Intake and discharge pipelines have no corrosion and paint is intact, except for minor touch up 
required.  Pipe couplings and anchors have no leakage or corrosion.  

M
Intake and discharge pipelines have minor corrosion and repair and painting is required.  Pipe 
coupling with anchors have minor leakage, corrosion and require bolts to be tightened.  

U
Intake and discharge pipelines have major corrosion and replacement is required.  Pipe coupling 
with anchors have major leakage and is heavily corroded and requires replacement.  

A

Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good working 
condition and are properly maintained.  Sill is free of sediment and other obstructions.  Gates and 
lifters have been maintained and are free of corrosion.  Documentation provided during the 
inspection.  

M
Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is free of 
sediment and other obstructions.  

U
Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides may 
be damaged or have major corrosion.  

N/A There are no sluice/ slide gates.  

A
Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and have 
been exercised and lubricated as required.  

M
Gates/ valves will not fully open or close because of obstructions that can be easily removed, or 
have minor corrosion damage that requires maintenance.  

U
Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need to be
replaced.  

N/A There are no gates on discharge lines from pump station.  

A
Cranes operational and have been inspected and load tested in accordance with applicable 
standards within the last year.  Documentation is on hand.  

M
Cranes have not been inspected or operationally tested within the past year, or there are visible 
signs of corrosion, oil leakage, etc, requiring maintenance.  

U
Cranes are not operational, and this may prevent the pump station from functioning as required.  
No documentation available on cranes.  

N/A There are no cranes.  

A
All metal parts are protected from corrosion damage and show no rust, damage, or deterioration 
that would cause a safety concern.  

M Corrosion seen on metallic parts appears to be maintainable.  

U
Metallic parts are severely corroded and require replacement to prevent failure, equipment damage, 
or safety issues.  

N/A There are no other significant metallic items.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical operators.  
2 Proper operation of this item must be demonstrated during the inspection.  

Flap Gates/ 
Flap Valves/ 
Pinch Valves2

19.
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18.

17.

21. Other Metallic 
Items  
(Equipment, 
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Flood Damage Reduction Channels
For use during Initial and Continuing Eligibility Inspections of flood damage reduction channels

Rating Location/ Remarks/ Recommendations

A
No obstructions, vegetation, debris, or sediment accumulation within the channel.  Concrete 
channel joints and weep holes are free of grass and weeds.  

M

Obstructions (including log jams), vegetation, debris, or sediment are minor and have not 
impaired channel flow capacity, but should be removed.  Sediment shoals have not developed to 
the extent that they can support vegetation other than non-aquatic grasses.  A limited volume of 
grass and weeds may be present in concrete channel joints and weep holes.  

U
Obstructions (including log jams), vegetation, debris or sediment have impaired the channel flow 
capacity.  Sediment shoals are well established and support woody and/or brushy vegetation.  
Sediment and debris removal required to re-establish flow capacity.  

A No shoaling or minor, non-vegetated shoaling is present.  

M
More widespread vegetated and non-vegetated shoaling is present.  Non-aquatic grasses are 
present on shoal.  No trees or brush is present on shoal, and channel flow is not significantly 
reduced.  Sediment and debris removal recommended.  

U
Shoaling is well established, stabilized by saplings, brush, or other vegetation.  Shoals are 
diverting flow to channel walls.  Channel flow capacity is reduced and maintenance is required.  

A
No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the channel.

M
Trash, debris, unauthorized structures, excavations, or other obstructions present, or inappropriate 
activities noted that should be corrected but will not inhibit operations and maintenance or 
emergency operations.  Encroachments have not been reviewed by the Corps.  

U
Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and 
maintenance, emergency operations, or negatively impact the integrity of the channel.  

A No head cutting or horizontal deviation observed.  

M 
Head cutting and horizontal deviation evident, but is less than 1 foot from the designed grade or 
cross section.  

U
Head cutting and horizontal deviation of more than 1 foot from the designed grade or cross 
section.  Corrective actions required to stop or slow erosion.  

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 If weather and flow conditions allow, inspectors should walk in the channel and probe shoal areas in order to estimate extent of blockage of the cross-sectional area where shoaling is present.  
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Flood Damage Reduction Channels
For use during Initial and Continuing Eligibility Inspections of flood damage reduction channels

Rating Location/ Remarks/ Recommendations

A
Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds moisture, it 
is still satisfactory but should be seal coated to prevent freeze/ thaw damage.  

M
Spalling, scaling, and open cracking present, but the immediate integrity or performance of the 
structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is necessary to 
prevent additional damage during periods of thawing and freezing.  

U
Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may indicate 
underlying reinforcement corrosion and is unacceptable.  

N/A  There are no concrete items in the channel.  

A
There are no significant areas of tilting, sliding, or settlement that would endanger the integrity of 
the structure.  

M
There are areas of tilting, sliding, or settlement (either active or inactive) that need to be repaired.  
The maximum offset, either laterally or vertically, does not exceed 2 inches unless the movement 
can be shown to be no longer actively occurring.  The integrity of the structure is not in danger.  

U

There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the waterstop 
(possibly identified by daylight visible through the joint) is unacceptable.  Differential movement 
of greater than 2 inches between any two adjacent monoliths, either laterally or vertically, is 
unacceptable unless it can be shown that the movement is no longer active.  Also, if the floodwall 
is of I-wall construction, then any visible or measurable tilting of the wall toward the protected 
side that has created an open horizontal crack on the riverside base of a monolith is unacceptable.  

N/A  There are no concrete items in the channel.  
A No active erosion, scouring, or bank caving that might endanger the structure's stability.  

M

There are areas where the ground is eroding towards the base of the structure.  Efforts need to be 
taken to slow and repair this erosion, but it is not judged to be close enough to the structure or to 
be progressing rapidly enough to affect structural stability before the next inspection.  For the 
purposes of inspection, the erosion or scour is not closer to the riverside face of the wall than 
twice the floodwall's underground base width if the wall is of L-wall or T-wall construction; or if 
the wall is of sheetpile or I-wall construction, the erosion is not closer than twice the wall's visible 
height.  Additionally, rate of erosion is such that the wall is expected to remain stabile until the 
next inspection.  

U

Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is unacceptable 
if any turf, soil or pavement material got washed away from the landside of the I-wall as the result 
of a previous overtopping event.  

N/A  There are no concrete items in the channel.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.  
2 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.  
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Flood Damage Reduction Channels
For use during Initial and Continuing Eligibility Inspections of flood damage reduction channels

Rating Location/ Remarks/ Recommendations

A
The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.  

M
The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent spalling 
and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.  

U

The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended level of 
protection during a flood.  

N/A  There are no concrete items in the channel.  

A
Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and have 
been exercised and lubricated as required.  

M
Gates/ valves will not fully open or close because of obstructions that can be easily removed, or 
have minor corrosion damage that requires maintenance.  

U
Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need to 
be replaced.  

N/A There are no flap gates.  

A
No riprap displacement or stone degradation that could pose an immediate threat to the integrity 
of channel bank.  Riprap intact with no woody vegetation present.

M
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.  

U
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.  

N/A There is no riprap protecting this feature of the system, or riprap is discussed in another section.
A Existing revetment protection is properly maintained, undamaged, and clearly visible.

M
Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.  

U
Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees.

N/A There are no such revetments protecting this feature of the system.
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Proper operation of this item must be demonstrated during the inspection.  
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Name of System: 

Sponsor:

Location:

River Basin:

Project Description:

Authority that Project was Constructed Under:

Date of Construction:

Approximate Annual Maintenance Costs:

Construction: Federally Constructed Non-Federally Constructed

Maintenance: Federally Maintained Non-Federally Maintained

National Flood Insurance Program:

a. Is the project currently in the NFIP?    Yes               No

b. If in the NFIP, Date of Certification (per 44 CFR 65.10):

Datum Information:

a. Datum used for the design and construction of this project is:

b. Current recommended datum for this project is:

c. Has the project been converted to the current recommended datum?   Yes               No

Levee Embankment Data: Protected Features (For use in preparing estimates and PIRs):

a. Levee Designed Gage Function Reading/Station: a. Total acres protected:

b. Level of Protection Provided: b. Total agricultural production acres protected:

c. Average Height of Levee: c. Towns:

d. Average Crown Width: d. Businesses:

e. Average Side Slope: e. Residences: 

f. Roads:

g. Utilities:

h. Barns:

i. Machine Sheds:

j. Outbuildings:

k: Irrigation Systems:

l: Grain Bins:

m. Other Facilities: 

Flood Damage Reduction System
Supplemental Data Sheet

This form is intended for the Corps' internal use and may not need to be updated with every inspection.

Flood Damage Reduction System
Inspection Report

Supplimental Data Sheet
Page 1 of 1



FOR OFFICIAL USE ONLY 

 

 

Appendix F 
 

Flood Damage Reduction System Documentation Catalog 
 



APRIL 2011 FINAL FLOOD DAMAGE REDUCTION SYSTEM DOCUMENTATION CATALOG
REVISED 27 MAY 2011

Williamsport, NY Flood Control Project

USACE Levee Task D.O. #0006 (PI Task #2)

STATE PROJECT_NAME SYSTEM_NAME FC_SYSTEM_ID SEGMENT_NAME DOC_NUMDATE_REC REC_FROM DOC_TYPE DOC_DESCRIPTION DOC_DATE AUTHOR Pages Format DOC_NAME

PA
Williamsport - South 
Williamsport NE Williamsport 2305320001 NE Williamsport 1 7-Apr-10 NAB-Barry Cortright Plans and Specifications Analysis of Design Sep-41 Baltimore District 43 Hard Copy 1_Levee Unit No.2_Analysis of Design.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 2 7-Apr-10 NAB-Barry Cortright Project Decision Document Definitive Plan for Flood Protective Works Jan-42 Baltimore District 60 Hard Copy 2_Definitive Plan for Protective Works: Basis of Design.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 3 7-Apr-10 NAB-Barry Cortright Modification Record

Modification of Arch Street and Penn Street Pumping 
Stations Nov-44 Syracuse District 34 Hard Copy 3_Arch St. and Penn St. Pump Stations.pdf

PA
Williamsport - South 
Williamsport South Williamsport 2305320003 South Williamsport 4 7-Apr-10 NAB-Barry Cortright Modification Record Modification of South Williamsport Section Oct-49 Baltimore District 320 Hard Copy 4_Modification of Basis of Design

PA
Williamsport - South 
Williamsport NE Williamsport 2305320001 NE Williamsport 5 7-Apr-10 NAB-Barry Cortright Plans and Specifications Design Analysis Computations Nov-52 Baltimore District 185 Hard Copy 5_Design Analysis Computations: Hepburn Street Pumping Station.pdf

PA
Williamsport - South 
Williamsport NE Williamsport 2305320001 NE Williamsport 6 7-Apr-10 NAB-Barry Cortright Plans and Specifications Schemes for Interior Drainage Feb-53 Baltimore District 203 Hard Copy 6_Schemes for Interior Drainage

PA
Williamsport - South 
Williamsport NW Williamsport 2305320002 NW Williamsport 7 7-Apr-10 NAB-Barry Cortright Plans and Specifications Analysis of Design Feb-53 Baltimore District 93 Hard Copy 7_Levee Unit No. 4A-Analysis of Design

PA
Williamsport - South 
Williamsport NW Williamsport 2305320002 NW Williamsport 8 7-Apr-10 NAB-Barry Cortright Design Memorandum Design Memorandum NO.1 Feb-53 Baltimore District 58 Hard Copy 8_Design Memo. No.1

PA
Williamsport - South 
Williamsport NW Williamsport 2305320002 NW Williamsport 9 7-Apr-10 NAB-Barry Cortright Design Memorandum Design Memorandum NO.2 Apr-53 Baltimore District 52 Hard Copy 9_Design Memo No.2-Concrete Agg Investigation

PA
Williamsport - South 
Williamsport NW Williamsport 2305320002 NW Williamsport 10 7-Apr-10 NAB-Barry Cortright Design Memorandum Revisions to Design Memorandum NO.1 May-53 Baltimore District 182 Hard Copy 10_Design Memorandum NO.1 -Revisions

PA
Williamsport - South 
Williamsport NW Williamsport 2305320002 NW Williamsport 11 7-Apr-10 NAB-Barry Cortright Design Memorandum Design Memorandum NO.3 Jun-53 Baltimore District 79 Hard Copy 11_Design Memo. No. 3_ Levee unit No. 4BWill #6

PA
Williamsport - South 
Williamsport NW Williamsport 2305320002 NW Williamsport 12 7-Apr-10 NAB-Barry Cortright Design Memorandum Design Memorandum NO.4 Dec-53 Baltimore District 228 Hard Copy 12_Design Memo. No. 4_Mill Race and Spring Run-Will #5

PA
Williamsport - South 
Williamsport NW Williamsport 2305320002 NW Williamsport 13 7-Apr-10 NAB-Barry Cortright Design Memorandum Design Memorandum NO.5 Feb-54 Baltimore District 56 Hard Copy 13_Design Memo. No.5

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 14 7-Apr-10 NAB-Barry Cortright Design Memorandum Design Memorandum NO.6 Jan-55 Baltimore District 48 Hard Copy 14_Design Memo. No. 6_Seepage Control System-Will #3

PA
Williamsport - South 
Williamsport NW Williamsport 2305320002 NW Williamsport 15 7-Apr-10 NAB-Barry Cortright Plans and Specifications Schemes for Interior Drainage Mar-61 Baltimore District 190 Hard Copy 15_Schemes for Interior Drainage H&H

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 16 7-Apr-10 NAB-Barry Cortright Report Engineering Study on Restoration of Flood Control Project Jan-73

Buchart-Horn; 
Consulting 
Engineers and 
Planners 123 Hard Copy

16_Report of Engineering Study on Restoration of Flood Control Project 
Williamsport, Pennsylvania.pdf

PA
Williamsport - South 
Williamsport South Williamsport 2305320003 South Williamsport 17 1-Mar-10 NAB-Barry Cortright Operations and Maintenance Manual Operation and Maintenance Manual Sep-87 Baltimore District 119

Electronic 
Copy 17_OM_S_Williamsport_LFP.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 18 1-Mar-10 NAB-Barry Cortright Operationa and Maintenance Manual Operation and Maintenance Manual Dec-88 Baltimore District 229

Electronic 
Copy 18_OM_Williamsport_LFP.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 19 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, Panel 354 of 
570 1-Mar-04 FEMA 1

Electronic 
Copy 19_FIRM_Lycoming Co_354of570.pdf 

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 20 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, Panel 358 of 
570 1-Mar-04 FEMA 1

Electronic 
Copy 20_FIRM_Lycoming Co_358of570.pdf  

PA
Williamsport - South 
Williamsport South Williamsport 2305320003 South Williamsport 21 1-Mar-10 NAB-Barry Cortright Previous Inspection Report Pump Station Inspection Report Oct-08 1

Electronic 
Copy 21_PS Inspection Report S-Williamsport.xls

PA
Williamsport - South 
Williamsport NE Williamsport 2305320001 NE Williamsport 22 1-Mar-10 NAB-Barry Cortright Previous Inspection Report - Routine

Flood Damage Reduction Segment/System Inspection 
Report Oct-08 Baltimore District 40

Electronic 
Copy 22_CENAB_WLNE_2008_a_1.pdf

PA
Williamsport - South 
Williamsport NW Williamsport 2305320002 NW Williamsport 23 1-Mar-10 NAB-Barry Cortright Previous Inspection Report - Routine

Flood Damage Reduction Segment/System Inspection 
Report Oct-08 Baltimore District 37

Electronic 
Copy 23_CENAB_WLNW_2008_a_1.pdf

PA
Williamsport - South 
Williamsport South Williamsport 2305320003 South Williamsport 24 1-Mar-10 NAB-Barry Cortright Previous Inspection Report - Routine

Flood Damage Reduction Segment/System Inspection 
Report Oct-08 Baltimore District 31

Electronic 
Copy 24_CENAB_WLSO_2008_a_1.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 25 1-Mar-10 NAB-Barry Cortright Inventory of Drainage Structures Location of Pump Stations to be Inspected During Task 2 1

Electronic 
Copy 25_Task_2_PumpStations.xls

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 26 27-Apr-10 NAB-Barry Cortright Design Memorandum (GDM, FDM) Phase II-I Wall Evaluations Baltimore District Dec-07 Baltimore District 3

Electronic 
Copy 26_PHASE_II_I-WALL_EVALUATIONS_SUMMARY_17_DEC._2007.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 27 27-Apr-10 NAB-Barry Cortright reports

Local Flood Protection Project Unit 1A, Williamsort, PA I-
Wall Evaluation - Phase II; Local Flood Protection Project 
Unit 2A, Williamsort, PA I-Wall Evaluation - Phase II; Local 
Flood Protection Project Unit 2B, Williamsort, PA I-Wall 
Evaluation - Phase II; Local Flood Protection Project Unit 
4B, Williamsort, PA I-Wall Evaluation - Phase II Sep-07 Baltimore District 69

Electronic 
Copy 27_WILLIAMSPORT_UNIT_1A[1].pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 28 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Panel 
432 of 570 Mar-04 FEMA 1

Electronic 
Copy 28_FIRM_SoWilliamsport_432of570.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 29 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Panel 
436 of 570 Mar-04 FEMA 1

Electronic 
Copy 29_FIRM_SoWilliamsport_436of570.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 30 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Map 
Index Sheet 1 of 2 Mar-04 FEMA 1

Electronic 
Copy 30_FIRM_SoWilliamsport_MapIx_1of2.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 31 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Map 
Index Sheet 2 of 2 Mar-04 FEMA 1

Electronic 
Copy 31_FIRM_SoWilliamsport_MapIx_2of2.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 32 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Panel 
349 of 570 Mar-04 FEMA 1

Electronic 
Copy 32_FIRM_Lycoming_Twp_349of570.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 33 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Panel 
353 of 570 Mar-04 FEMA 1

Electronic 
Copy 33_FIRM_Lycoming_Twp_353of570.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 34 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Panel 
426 of 570 Mar-04 FEMA 1

Electronic 
Copy 34_FIRM_Lycoming_Twp_426of570.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 35 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Panel 
344 of 570 Mar-04 FEMA 1

Electronic 
Copy 35_FIRM_Lycoming_Twp_344of570.pdf
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PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 36 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Panel 
346 of 570 Mar-04 FEMA 1

Electronic 
Copy 36_FIRM_Lycoming_Twp_346of570.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 37 12-Apr-10 NAB-Barry Cortright Flood Insurance Rate Map

Flood Insurance Rate Map, Lycoming County, PA, Panel 
359 of 570 Mar-04 FEMA 1

Electronic 
Copy 37_FIRM_Lycoming_Twp_359of570.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 38 7-Apr-10 NAB-Barry Cortright Base Maps Williamsport Corp Map Apr-10

Joe Reed, 
Baltimore District 1

Electronic 
Copy 38_Williamsport_Corp_Map.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 39 7-Apr-10 NAB-Barry Cortright reports Report on Closure Structures Jul-46 Syracuse District 28 Hard Copy 39_Rpt_Closure_Struct.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 40 7-Apr-10 NAB-Barry Cortright reports Tropical Storm Eloise Post Flood Report Apr-46 Baltimore District 117 Hard Copy 40_Eloise_Post_Flood_Rpt

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 41 7-Apr-10 NAB-Barry Cortright reports Baltimiore District I-Wall Inspections and Assessments Jul-06 Baltimore District 78 Hard Copy 41_Var_I-Wall_Insp

PA
Williamsport - South 
Williamsport NE Williamsport 2305320001 NE Williamsport 42 16-Feb-10 NAB-Barry Cortright reports

Operation and Maintenance Manual - Bull Run Local Flood 
Protection Jun-82 85

Electronic 
Copy 42_WLNE_Bull_Run_LFP_OM.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 43 14-May-10 WMSP  Street and Parks maintenance/repair/modification/rehabilitation records

Advanced Wildlife Pest Control, LLC -Proposal for 
groundhog removal Mar-10 Charles R. Krise 3 Hard Copy 43_Williamsport_Advanced_Wildelife _Pest_Control.PDF

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 44 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Williamsport Flood Protection Project - Flood Wall and 
Closure Structures Apr-46 Syracuse District 129 Hard Copy 44_Flood Wall and Closure Structures Specs

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 45 7-May-10

City of North 
Williamsport - William 
Wright operation and maintenance manuals

Williamsport, PA Local Flood Protection Project - West 
Branch Susuehanna River- Operation and Maintenance 
Manual Apr-56 Baltimore District 298 Hard Copy 45_Operation and Maintenance Manual April 1956

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 46 7-May-10

City of North 
Williamsport - William 
Wright operation and maintenance manuals

Williamsport, PA Local Flood Protection Project - West 
Branch Susuehanna River- Operation and Maintenance 
Manual Nov-74 Baltimore District 179 Hard Copy 46_Operation and Maintenance Manual November 1974

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 47 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 2A Oct-74 Baltimore District 238 Hard Copy 47_Levee Unit No. 2A Specs

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 48 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 5C Dec-52 Baltimore District 204 Hard Copy 48_Levee Unit No. 5C Specs

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 49 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 4A Mar-53 Baltimore District 18 Hard Copy 49_Levee Unit No. 4A

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 50 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 4B Dec-53 Baltimore District 18 Hard Copy 50_Levee Unit No. 4B

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 51 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Willimamsport Flood Protection Project - Unit 4 Pumping 
stations and Unit 1 Control Manhole Feb-54 Baltimore District 34 Hard Copy 51_Unit 4 Pumping Stations and Unit 1 Control Manholes 1

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 52 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications Williamsport Flood Protection Project - Levee Unit NO.4C Apr-54 Baltimore District 16 Hard Copy 52_Levee Unit No. 4C

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 53 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Susquehanna River Flood Control - Williamsport, PA - 
Floodwall and Closure Structures Apr-46 Baltimore District 21 Hard Copy 53_Flood Wall and Closure Structures Plans

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 54 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Williamsport Flood Protection Project - Unit 3 Pumping 
Stations Dec-47 Baltimore District 68 Hard Copy 54_Unit 3 Pumping Stations

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 55 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Williamsport Flood Protection Project - Unit 1 Bank 
Stabilizaton, Unit 4 Channel Excavation, Unit 3 Control 
Manhole Jan-55 Baltimore District 9 Hard Copy 55_Unit 1 Bank Stab. Unit 4 Chan. Excav. Unit 3 Contr. Manholes 1

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 56 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 5C Dec-52 Baltimore District 30 Hard Copy 56_Levee Unit No. 5C Plans

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 57 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Susquehanna River Flood Control - Williamsport, PA - 
Levee- Unit NO. 3 May-46 Syracuse District 12 Hard Copy 57_Levee Unit No. 3

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 58 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Susquehanna River Flood Control - Williamsport, PA - 
Levee Unit NO. 1 Jun-40 Baltimore District 28 Hard Copy 58_Levee Unit No. 1

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 59 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Susquehanna River Flood Control - York, PA -Indian Rock 
Dam Nov-39 Baltimore District 78 Hard Copy 59_Indian Rock Dam

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 60 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Williamsport Flood Protection Project - Levee Unit NO. 4, 
Seepage Control System Jun-55 Baltimore District 7 Hard Copy 60_Levee Unit No. 4 Seepage Control System

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 61 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 6A Dec-47 Baltimore District 17 Hard Copy 61_Levee Unit No. 6A

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 62 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications Williamsport Flood Protection Project - Levee Unit NO. 2A Oct-74 Baltimore District 68 Hard Copy 62_Levee Unit No. 2A Plans

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 63 7-May-10

City of North 
Williamsport - William 
Wright plans and specifications

Williamsport Flood Protection Project - Unit 1 Bank 
Stabilizaton, Unit 4 Channel Excavation, Unit 3 Control 
Manhole Jan-55 Baltimore District 9 Hard Copy 63_Unit 1 Bank Stab. Unit 4 Chan. Excav. Unit 3 Contr. Manholes 2

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 64 4-May-10 NAB-Leon Skinner Flood Summary June 2006 Susquehanna River Basin Flood Event Jun-06 NYSDEC 12 Hard Copy 64_GENERAL-Summary_Info_June_2006_Flood.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 65 4-May-10 NAB-Leon Skinner Flood Summary

Susquehanna River Basin Commission; June 2006 Flood, A 
Summary of the Flood and how the Susquehanna Flood 
Forecast and Warning System Performed Dec-06

Susquehanna River 
Basion Commission 8 Hard Copy 65_SRBC-June_2006_Flood.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 66 4-May-10 NAB-Leon Skinner Design Memorandum (GDM, FDM) Table of Baltimore District Local Flood Protection Projects Oct-95 Baltimore District 6 Hard Copy 66_Baltimore_Dist_LFP_Projects.PDF
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PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 67 4-May-10 NAB-Leon Skinner Design Memorandum (GDM, FDM) Baltimore District Flood Control Project Maps, 1990 Oct-91 Baltimore District 10 Hard Copy 67_Baltimore_Dist_Fld_Ctrl_Maps.PDF

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 68 17-May-10

City of North 
Williamsport - Steve 
Mundrick emergency action plan City of Williamsport - Emergency Operations Plan Oct-05 Baltimore District 26 Hard Copy 68_Williamsport_EOP

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 69 17-May-10

City of North 
Williamsport - Steve 
Mundrick maintenance/repair/modification/rehabilitation records Williamsport - Groundhog Control Report 2009 Oct-09 Charles R. Krise 1 Hard Copy 69_Williamsport_GroundHog_Control_Report_2009.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 70 17-May-10

City of North 
Williamsport - Steve 
Mundrick After event memo

Williamsport - Pumping Sessions -High Water 
Events/Elevations 2009-2010 2009-2010 Baltimore District 2 Hard Copy 70_Williamsport_highwater_Events.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 71 17-May-10

City of North 
Williamsport - Steve 
Mundrick maintenance/repair/modification/rehabilitation records City of Williamsport - Annual Maintenance Summary - 2009 Nov-09 Baltimore District 2 Hard Copy 71_Williamspot_annual_maint_summary_2009.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 72 17-May-10

City of North 
Williamsport - Steve 
Mundrick previous inspection reports - routine

City of Williamsport Flood Protection Project - Check Sheet 
For Inspection of Drainage  Gates and Flap Valves Oct-08 Baltimore District 6 Hard Copy 72_Willimasport_Insp_Drainage_Gates.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 73 4-May-10 NAB-Leon Skinner Maintenance history Condition of Improvement, Williamsport, PA Sep-85 Baltimore District 2 Hard Copy 73_Condition_Improvement_Williamsport.PDF

PA
Williamsport - South 
Williamsport South Williamsport 2305320003 South Williamsport 74 4-May-10 NAB-Leon Skinner Maintenance history Condition of Improvement, Bull Run, Loyalsock, PA Sep-85 Baltimore District 2 Hard Copy 74_Condition_Improvement_BullRun_Loyalsock.PDF

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 75 27-May-10 Fema Map Store Flood Insurance Rate Map

Flood Insurance Rate Map, panel 427 of 570, Lycoming 
County, PA Mar-04 FEMA 1

Electronic 
Copy 75_FIRM_Lycoming Co_427of570.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 76 27-May-10 Fema Map Store Flood Insurance Rate Map

Flood Insurance Rate Map, panel 431 of 570, Lycoming 
County, PA Mar-04 FEMA 1

Electronic 
Copy 76_FIRM_Lycoming Co_431of570.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 77 27-May-10 Fema Map Store reports Flood Insurance Study, vol 1 of 3, Lycoming County PA Mar-04 FEMA 138

Electronic 
Copy 77_FIS_Lycoming County_PA_Vol(1).pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 78 27-May-10 Fema Map Store reports Flood Insurance Study, vol 2 of 3, Lycoming County PA Mar-04 FEMA 98

Electronic 
Copy 78_FIS_Lycoming County_PA_Vol(2).pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 79 27-May-10 Fema Map Store reports Flood Insurance Study, vol 3 of 3, Lycoming County PA Mar-04 FEMA 101

Electronic 
Copy 79_FIS_Lycoming County_PA_Vol(3).pdf

System Documentation received after preparation of the Draft Pre-Inspection Packet and the field Periodic Inspection

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 80 14-Apr-11 NAB-Barry Cortright As-built drawings Ray-O-Vac Co. Closure Wall and Outlet No. 5 Jun-52 NAB 2

Electronic 
Copy 80_Closure_Wall_and_Outlet_No5.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 81 31-Jul-10 NAB-Barry Cortright As-built drawings Ray-O-Vac Co. Closure Wall and Outlet No. 6 and No. 7 Jun-52 NAB 3

Electronic 
Copy 81_Closure_Wall_and_Outlet_No6_No7.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 82 1-Aug-10 NAB-Barry Cortright As-built drawings Seepage Relief System Jul-52 NAB 4

Electronic 
Copy 82_Seepage_Relief_System.pdf

PA
Williamsport - South 
Williamsport

General Williamsport - South 
Williamsport 83 29-Jul-10 NAB - Joe Reed Datum Diagram Vertical Datum Diagram,Williamsport, PA Dec-09 NAB 1

Electronic 
Copy 83_Williamsport_Vertical-Datum-Diagram.pdf

PA

Williamsport - 
Northwest 
Williamsport

General Williamsport - 
Northwest Williamsport 84 7-May-10 NAB-Barry Cortright plans and specifications

Willimamsport Flood Protection Project - Unit 4 Pumping 
Stations, Unit 1 Control Manholes Feb-54 Baltimore District 30 Hard Copy 84_Unit 4 Pumping Stations and Unit 1 Control Manholes 2
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Appendix G 
 

Past Inspection Reports 
 

G-1 2008 USACE Annual (Routine) Inspections 
 

G-2 2009 Annual Maintenance Summary Memo 
 

G-3 2008 Inspection of Drainage Gates and Flap Valves 
 

G-4 2008 Pump Station Inspections 
 



FOR OFFICIAL USE ONLY 

 

 

 
 
 

2008 USACE Annual (Routine) Inspection Reports 
 

G-1 Northeast Williamsport 
 



 
Flood Damage Reduction Segment / System 

Inspection Report 

 Name of Segment / System: Williamsport -- Northeast Williamsport  

 Public Sponsor(s):  City of Williamsport  
 Public Sponsor Representative: William Wright  

 Sponsor Phone:  (570) 326-4684  

 Sponsor Email: dirstreetspark@cityofwilliamsport.org  
 Corps of Engineers Inspector: J. Reed ; G. Crizer ; B. Cortright ; A. Zarnoski, P.E. ; J. Eckenrode ; T. Jameison Date of Inspection: 10/22/2008  

 Inspection Report Prepared By: J. Reed ; G. Crizer ; B. Cortright ; A. Zarnoski, P.E. ; J. Eckenrode ; T. 
Jameison Date Report Prepared: 10/29/2008  

 Internal Technical Review (for Periodic Inspections) By:   Date of ITR:    
 Final Approved By: Anthony Vidal, P.E. Date Approved: 01/20/2009  
    

  Initial Eligibility Inspection Overall Segment / System Rating:   Acceptable 
  Continuing Eligibility Inspection (Routine)    Minimally Acceptable 

Type of Inspection: 

  Continuing Eligibility Inspection (Periodic)    Unacceptable 
  Instructions 
  Initial Eligibility Inspection 
  General Items for All Flood Control Works 
  Levee Embankment 
  Concrete Floodwalls 
  Sheet Pile and Concrete I-walls 
  Interior Drainage System 
  Pump Stations 

Contents of Report: 

  FDR System Channels 

  

US Army Corps 
of Engineers® 

 



Flood Damage Reduction Segment / System 
Public Sponsor Pre-Inspection Form 

US Army Corps 
of Engineers®  

 
The following information is to be provided by the levee district sponsor prior to an inspection.  This information will be used to help evaluate the organizational capability of the 
levee district to manage the levee segment / system maintenance program. 
1.   Levee segment / system and district: (name of the segment / system and levee district) 

Northweast Williamsport / Baltimore District USACE 

2.   Reporting period:   (month/day/year to month/day/year) 

September 2007- October 2008 

3.   Summary of maintenance required by last inspection report: 

Removal of vegetation, mowed, grease and exercise sluice and flap gates, camera inspection of pipes should be conducted within five years, and pump testing of relief wells should be conducted within five years. 

4.   Summary of maintenance performed this reporting period: 

Mowing, herbicide spraying of riprap, greased and exercised sluice and flapgates. 

5.   Summary of maintenance planned next reporting period: 

Removal of vegetation, mowed, grease and exercise sluice and flap gates, camera inspection of pipes should be conducted within four years, and pump testing of relief wells should be conducted within four years. 

6.   Summary of changes to segment / system since last inspection: 

  

7.   Problems/ issues requiring the assistance of the US Army Corps of Engineers: 

  

 

Pre-Inspection Form 
Page 1 of 2  

 
 

Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 



Pre-Inspection Form 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

 

Public Sponsor Pre-Inspection Report 
The following information is to be provided by the levee district sponsor prior to an inspection 
 
8.   Levee district organization:  (elected or appointed levee district officials and key employees) 
Name Position Mailing Address Phone Number Email Address 
Steve Mundrick Foreman 1550 West Third Street, Williamsport, PA, 17701 570-326-4684 / 570-

323-2113 
floodcontrol@cityofwilliamsport.org 

Kevin Ames Utility Man 1550 West Third Street, Williamsport, PA, 17701 570-326-4684 / 570-
323-2113 

floodcontrol@cityofwilliamsport.org 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

General Instructions for the Inspection of Flood Damage Reduction Segments / Systems 
 

          
A.   Purpose of USACE Inspections: 

      
 The primary purpose of these inspections is to prevent loss of life and catastrophic damages; preserve the value of Federal investments, and to encourage non-Federal sponsors to bear responsibility for 

their own protection.  Inspections should assure that Flood Damage Reduction structures and facilities are continually maintained and operated as necessary to obtain the maximum benefits.  Inspections 
are also conducted to determine eligibility for Rehabilitation Assistance under authority of PL 84-99 for Federal and non-Federal systems.  (ER 1130-2-530, ER 500-1-1) 

B.   Types of Inspections:       
 The Corps conducts several types of inspections of Flood Damage Reduction systems, as outlined below: 
           
 Continuing Eligibility Inspections 
 Initial Eligibility Inspections 

Routine Inspections Periodic Inspections 
 IEIs are conducted to determine whether a non-

Federally constructed Flood Damage Reduction 
system meets the minimum criteria and standards set 
forth by the Corps for initial inclusion into the 
Rehabilitation and Inspection Program.   

RIs are intended to verify proper 
maintenance, owner 
preparedness, and component 
operation.   

PIs are intended to verify proper maintenance and component operation and to evaluate operational adequacy, 
structural stability, and safety of the system.  Periodic Inspections evaluate the system's original design criteria 
vs.  current design criteria to determine potential performance impacts, evaluate the current conditions, and 
compare the design loads and design analysis used against current design standards.  This is to be done to 
identify components and features for the sponsor that need to be monitored more closely over time or 
corrected as needed.  (Periodic Inspections are used as the basis of risk assessments.) 

      
 

    

C.   Inspection Boundaries:       
 Inspections should be conducted so as to rate each Flood Damage Reduction "Segment" of the system.  The overall system rating will be the lowest segment rating in the system.   

           
 Project System  Segment 
 A flood damage reduction project is made up of one 

or more flood damage reduction systems which were 
under the same authorization.   

A flood damage reduction system is made up of one or more flood damage 
reduction segments which collectively provide flood damage reduction to a 
defined area.  Failure of one segment within a system constitutes failure of the 
entire system.  Failure of one system does not affect another system.   

A flood damage reduction segment is defined as a discrete 
portion of a flood damage reduction system that is operated and 
maintained by a single entity.  A flood damage reduction 
segment can be made up of one or more features (levee, 
floodwall, pump stations, etc).   

 
          

D.   Land Use Definitions:       
 The following three definitions are intended for use in determining minimum required inspection intervals and initial requirements for inclusion into the Rehabilitation and Inspection Program.  

Inspections should be considered for all systems that would result in significant environmental or economic impact upon failure regardless of specific land use.   
           
 Agricultural Rural  Urban 
 Protected population in the range of zero to 5 

households per square mile protected.   
Protected population in the range 
of 6 to 20 households per square 
mile protected.   

Greater than 20 households per square mile; major industrial areas with significant infrastructure investment.  
Some protected urban areas have no permanent population but may be industrial areas with high value 
infrastructure with no overnight population.   
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

E.   Use of the Inspection Report Template:       

 The report template is intended for use in all Army Corps of Engineers inspections of levee and floodwall systems and flood damage reduction channels.  The section of the template labeled “Initial 
Eligibility" only needs to be completed during Initial Eligibility Inspections of Non-Federally constructed Flood Damage Reduction Systems.  The section labeled "General Items" needs to be completed 
with every inspection, along with all other sections that correspond to features in the system.  The section labeled "Public Sponsor Pre-Inspection Report" is intended for completion before the inspection, 
if possible.   

 
          

F.   Individual Item / Component Ratings:       
 Assessment of individual components rated during the inspection should be based on the criteria provided in the inspection report template, though inspectors may incorporate additional items into the 

report based on the characteristics of the system.  The assessment of individual components should be based on the following definitions.   
           

 Acceptable Item Minimally Acceptable Item Unacceptable Item 
 The inspected item is in satisfactory condition, with 

no deficiencies, and will function as intended during 
the next flood event.   

The inspected item has one or more minor deficiencies that need to be 
corrected.  The minor deficiency or deficiencies will not seriously impair the 
functioning of the item as intended during the next flood event.   

The inspected item has one or more serious deficiencies that 
need to be corrected.  The serious deficiency or deficiencies will 
seriously impair the functioning of the item as intended during 
the next flood event.   

           
G.   Overall Segment / System Ratings:       

 Determination of the overall system rating is based on the definitions below.  Note that an Unacceptable System Rating may be either based on an engineering determination that concluded that noted 
deficiencies would prevent the system from functioning as intended during the next flood event, or based on the sponsor's demonstrated lack of commitment or inability to correct serious deficiencies in a 
timely manner.   

           
 Acceptable System Minimally Acceptable System Unacceptable System 
 All items or components are rated as Acceptable.   One or more items are rated as Minimally Acceptable or one or more items are 

rated as Unacceptable and an engineering determination concludes that the 
Unacceptable items would not prevent the segment / system from performing 
as intended during the next flood event.   

One or more items are rated as Unacceptable and would prevent 
the segment / system from performing as intended, or a serious 
deficiency noted in past inspections (which had previously 
resulted in a minimally acceptable system rating) has not been 
corrected within the established timeframe, not to exceed two 
years.   

           
H.   Eligibility for PL84-99 Rehabilitation Assistance:      

 Inspected systems that are not operated and maintained by the Federal government may be Active in the Corps' Rehabilitation and Inspection Program (RIP) and eligible for rehabilitation assistance from 
the Corps as defined below: 

           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

The system is active in the RIP and eligible for       
PL84-99 rehabilitation assistance.   

The system is Active in the RIP during the time that it takes to make needed 
corrections.  Active systems are eligible for rehabilitation assistance.  
However, if the sponsor does not present USACE with proof that serious 
deficiencies (which had previously resulted in a minimally acceptable system 
rating) were corrected within the established timeframe, then the system will 
become Inactive in the RIP.   

The system is Inactive in the RIP, and the status will remain 
Inactive until the sponsor presents USACE with proof that all 
items rated Unacceptable have been corrected.  Inactive systems 
are ineligible for rehabilitation assistance.   
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

           
I.   Reporting:        

 After the inspection, the Corps is responsible for assembling an inspection report (or a summary report if it was a Periodic Inspection) including the following information: 

 
  a.   All sections of the report template used during the inspection, including the cover and pre-inspection materials.  (Supplemental data collected, and any sections of the template that 

weren't used during the inspection do not need to be included with the report.) 

   b.   Photos of the general system condition and noted deficiencies.   

   c.   A plan view drawing of the system, with stationing, to reference locations of items rated less than acceptable.   

   d.   The relative importance of the identified maintenance issues should be specified in the transmittal letter.   

 
  e.   If the Overall System Rating is Minimally Acceptable, the report needs to establish a timeframe for correction of serious deficiencies noted (not to exceed two years) and indicate 

that if these items are not corrected within the required timeframe, the system will be rated as Unacceptable and made Inactive in the Rehabilitation Inspection Program.   

           
J.   Notification:        

 Reports are to be disseminated as follows within 30 days of the inspection date.   
           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

Reports need to be provided to the local sponsor and 
the county emergency management agency.   

Reports need to be provided to the local sponsor, state emergency management 
agency, county emergency management agency, and to the FEMA region.   

Reports need to be provided to the local sponsor, state 
emergency management agency, county emergency management 
agency, FEMA region, and to the Congressional delegation 
within 30 days of the inspection.   

 



General Items for All Flood Damage Reduction Segments / Systems 
For use during all inspections of all Flood Damage Reduction Segments / Systems 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 
Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are 
present. 

M 
Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals 
prior to next scheduled inspection. 

1. Operations and 
Maintenance 
Manuals 

A 

U Sponsor has not obtained lost or missing manuals identified during previous inspection. 

O & M manuals were on hand at the time of inspection. 

A 
The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which 
will adequately supply all needs for the initial days of a flood fight.  Sponsor determines 
required quantity of supplies after consulting with inspector. 

2. Emergency 
Supplies and 
Equipment         
(A or M only) 

A 
M 

The sponsor does not maintain an adequate supply of flood fighting materials as part of their 
preparedness activities. 

Ready, available, and on hand. 

A 

Sponsor has a written system-specific flood response plan and a solid understanding of how to 
operate, maintain, and staff the FDR system during a flood.  Sponsor maintains a list of 
emergency contact information for appropriate personnel and other emergency response 
agencies. 

3. Flood 
Preparedness and 
Training             
(A or M only) A 

M 
The sponsor maintains a good working knowledge of flood response activities, but 
documentation of system-specific emergency procedures and emergency contact personnel is 
insufficient or out of date. 

The sponsor portrayed excellent training and preparedness. 

 
 
 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for 
vegetation that is properly contained and/or situated on overbuilt sections, such that the 
mandatory 3-foot root-free zone is preserved around the levee profile. The levee has been 
recently mowed. The vegetation-free zone extends 15 feet from both the landside and 
riverside toes of the levee to the centerline of the tree. If the levee access easement doesn't 
extend to the described limits, then the vegetation-free zone must be maintained to the 
easement limits. Reference EM 1110-2-301 or Corps policy for regional vegetation variance. 

M 
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the levee. 

1. Unwanted 
Vegetation 
Growth1 

M 

U 

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above and must to be removed to reestablish or ascertain 
levee integrity.   

WLNE_2008_a_0007: Large tree in rear of "First Little 
league Field" (Approx. Sta. 34+00)  is within 15' from toe of 
levee clear zone. Sponsor should define property limits and 
remove tree accordingly. 
WLNE_2008_a_0008: From Sta. 72+00 to tie-out with 
highway, unwanted vegetation should be cleared off of the 
slope and crown of levee. Sponsor cited that area was under 
jurisdiction of PennDOT. Sponsor should coordinate with 
PennDOT to complete the clearing of the area. 
WLNE_2008_a_0010: Trees on levee tie-out with road on 
the Eastern side of the project should be investigated to be 
determined if they are able to be removed. Sponsor should 
define property limits in the area and remove trees 
accordingly.  
WLNE_2008_a_0013: Grove of trees on R/S of levee at 
approximately Sta. 212+00 should be investigated to 
determine if they are within the 15' from toe of levee 
clearzone. 

A There is good coverage of sod over the levee. 

M 

Approximately 25% of the sod cover is missing or damaged over a significant portion or over 
significant portions of the levee embankment.  This may be the result of over-grazing or 
feeding on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning 
during inappropriate seasons. 

U Over 50% of the sod cover is missing or damaged over a significant portion or portions of the 
levee embankment.   

2. Sod Cover 

A 

N/A Surface protection is provided by other means. 

Recent construction of new highway interchange by 
PennDOT has left unprotected soil. Sponsor should assure 
that PennDOT reseeds area and stabilizes the soil. 

A 
No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present within the easement area.  Encroachments have been previously reviewed by the 
Corps, and it was determined that they do not diminish proper functioning of the levee. 

M 

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present, or inappropriate activities noted that should be corrected but will not inhibit 
operations and maintenance or emergency operations.  Encroachments have not been 
reviewed by the Corps. 

3. Encroachments 

A 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the levee. 

No deficiencies noted at the time of inspection. 

4. Closure Structures 
(Stop Log, 
Earthen Closures, 
Gates, or Sandbag 

A A 

Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

While not imperative or detrimental to the system, form tie 
popouts on upstream wall of Washington Blvd. Closure 
Structure should be repaired. 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Inspection Report 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

U 

Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

Closures)           
(A or U only) 

N/A 
There are no closure structures along this component of the FDR segment / system. 

A No slides, sloughs, tension cracking, slope depressions, or bulges are present. 

M Minor slope stability problems that do not pose an immediate threat to the levee embankment.

5. Slope Stability 

A 
U Major slope stability problems (ex.  deep seated sliding) identified that must be repaired to 

reestablish the integrity of the levee embankment. 

No deficiencies noted at the time of inspection. 

A No erosion or bank caving is observed on the landward or riverward sides of the levee that 
might endanger its stability. 

M There are areas where minor erosion is occurring or has occurred on or near the levee 
embankment, but levee integrity is not threatened. 

6. Erosion/ Bank 
Caving 

M 

U 
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the 
levee.  The erosion or caving has progressed into the levee section or into the extended 
footprint of the levee foundation and has compromised the levee foundation stability. 

WLNE_2008_a_0002: Minor Undercutting present from 
approximately Sta. 206+80 to Sta. 205+00.  Armoring of 
area should be undertaken to prevent further erosion. 
Sponsor should monitor area to assure that conditions do not 
worsen. 

A 
No observed depressions in crown.  Records exist and indicate no unexplained historical 
changes. 

M Minor irregularities that do not threaten integrity of levee.  Records are incomplete or 
inclusive. 

7. Settlement2 

A 

U Obvious variations in elevation over significant reaches.  No records exist or records indicate 
that design elevation is compromised. 

No deficiencies noted at the time of inspection. 

A 
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are 
unrelated to levee settlement.  The levee crown, embankments, and access road crowns are 
well established and drain properly without any ponded water. 

M There are some infrequent minor depressions less than 6 inches deep in the levee crown, 
embankment, or access roads that will pond water. 

8. Depressions/ 
Rutting 

A 

U There are depressions greater than 6 inches deep that will pond water. 

No deficiencies noted at the time of inspection. 

A Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the 
crack.  No cracks extend continuously through the levee crest. 

9. Cracking A 

M 
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along 
the crack.  No cracks extend continuously through the levee crest.  Longitudinal cracks are no 
longer than the height of the levee. 

No deficiencies noted at the time of inspection. 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

U 
Cracks exceed 6 inches in depth.  Longitudinal cracks are longer than the height of the levee 
and/or exhibit vertical movement along the crack.  Transverse cracks extend through the entire 
levee width. 

A Continuous animal burrow control program in place that includes the elimination of active 
burrowing and the filling in of existing burrows.   

M 
The existing animal burrow control program needs to be improved.  Several burrows are 
present which may lead to seepage or slope stability problems, and they require immediate 
attention.   

10. Animal Control 

A 

U 
Animal burrow control program is not effective or is nonexistent.  Significant maintenance is 
required to fill existing burrows, and the levee will not provide reliable flood protection until 
this maintenance is complete.   

A minor amount of animal burrows were found throughout 
project, most noticeably between Drainage Structures #44 - 
45. The sponsor has an active animal eradication program in 
use. 

A 

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector.

M 

There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector.

U 

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector.

11. Culverts/ 
Discharge Pipes3    
(This item 
includes both 
concrete and 
corrugated metal 
pipes.) 

A 

N/A There are no discharge pipes/ culverts. 

WLNE_2008_a_0001: Soil around outfall for Drainage 
Structure # 46 has eroded away behind  headwall.: Monitor 
outfall to assure erosion does not continue to point of 
exposing and undermining the discharge pipe. 
 
Additionally, camera inspection of pipes should be 
conducted within four years. 

12. Riprap 
Revetments & A A No riprap displacement or stone degradation that could pose an immediate threat to the 

integrity of channel bank.  Riprap intact with no woody vegetation present. 
WLNE_2008_a_0003: Missing riprap on R/S of levee near 
the toe at approx. Sta. 198+00, should be monitored to 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

M 
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.  

U 
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.  

Bank Protection 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

prevent worsening. 
WLNE_2008_a_0004: Riprap embankment just downstream 
of dam should be monitored to assure further missing 
armoring units does not occur. 

A Existing revetment protection is properly maintained, undamaged, and clearly visible. 

M 
Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.  

U 
Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees. 

13. Revetments other 
than Riprap 

NA 

N/A There are no such revetments protecting this feature of the segment / system. 

  

A 

Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided.

M 
Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U 
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing.

14. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

A 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

WLNE_2008_a_0006: Although still functional, relief well 
in rear of Bowman Field (third in from east) is loose. 
Sponsor should repair and install protection to prevent 
further damage of to well. 
WLNE_2008_a_0011: Two upstream relief wells in vicinity 
of Sta. 269+00 are still functional, but have loose collars. 
Sponsor should reset and tighten relief well collars on the 
structures. 
 
Additionally, pump testing of all relief wells must be 
conducted within the next four years. 

A No evidence or history of unrepaired seepage, saturated areas, or boils.

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 

15. Seepage 

A 
U Evidence or history of active seepage, extensive saturated areas, or boils. 

No deficiencies noted at the time of inspection. 

 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 
1 If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected. 
2 Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements. 
3 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared. 
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

 
Inspect ID: WLNE_2008_a_0001   Name: Interior Drainage - Culvert/Discharge Pipe  Caption: Soil around outfall for Drainage Structure # 46 has eroded away behind 
headwall. 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

 
Inspect ID: WLNE_2008_a_0002   Name: Levee Embankment – Undercutting  Caption: Minor undercutting present from approximately Sta. 206+80 to Sta. 205+00. 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

 
Inspect ID: WLNE_2008_a_0003   Name: Levee Embankments – Riprap  Caption: Missing riprap on river side of levee near the toe at approx. Sta. 198+00. 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

 
Inspect ID: WLNE_2008_a_0004   Name: Levee Embankments – Riprap  Caption: Missing armoring units from riprap section just downstream of dam. 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

 
Inspect ID: WLNE_2008_a_0006   Name: Levee Embankments - Relief Well  Caption: Relief well in rear of Bowman Field (third in from East) is loose. 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

 
Inspect ID: WLNE_2008_a_0007   Name: Levee Embankments - Unwanted Vegetation  Caption: Large tree in rear of "first little league field" (approx. Sta. 34+00) is within 15' 
from toe of levee clear zone. 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

 
Inspect ID: WLNE_2008_a_0008   Name: Levee Embankments - Unwanted Vegetation  Caption: Unwanted vegetation on slope and crown of levee from Sta. 72+00 to tie-out 
with highway. 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

 
Inspect ID: WLNE_2008_a_0010   Name: Levee Embankments - Unwanted Vegetation  Caption: Trees on levee tie-out with road on the eastern side of the project to be 
investigated to be determined if they should be removed. 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

 
Inspect ID: WLNE_2008_a_0011   Name: Levee Embankments - Relief Wells  Caption: Close-up of one of two relief wells in vicinity of Sta. 269+00 with loose collar. 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Flood Damage Reduction Segment / System  
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Inspect ID: WLNE_2008_a_0013   Name: Levee Embankments - Unwanted Vegetation  Caption: Grove of trees on river side of levee at approximately Sta. 212+00. 

US Army Corps 
of Engineers® 

 
 



Floodwalls 
For use during Initial and Continuing Eligibility Inspections of all floodwalls 
 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 

A grass-only or paved zone is maintained on both sides of the floodwall, free of all trees, 
brush, and undesirable weeds. The vegetation-free zone extends 15 feet from both the land 
and riverside of the floodwall, at ground-level, to the centerline of the tree. Additionally, an 8-
foot root-free zone is maintained around the entire structure, including the floodwall toe, heel, 
and any toe-drains. If the floodwall access easement doesn't extend to the described limits, 
then the vegetation-free zone must be maintained to the easement limits.  Reference EM 1110-
2-301 and/or Corps policy for regional vegetation variance. 

M 
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the floodwall. 

1. Unwanted 
Vegetation 
Growth1 

A 

U 
Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above.  This vegetation threatens the operation or integrity 
of the floodwall and must be removed. 

No deficiencies noted at the time of inspection. 

A 
No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the floodwall. 

M 
Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.  

2. Encroachments 

M 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the floodwall.   

WLNE_2008_a_0009: Wooden deck in rear of building at 
approximately Sta. 256+40 is in violation of 15' from 
floodwall.: Sponsor should define property limits in the area 
and remove encroachments accordingly. 

A 

Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

U 

Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

3. Closure Structures 
(Stop Log 
Closures and 
Gates)                 
(A or U only) 

NA 

N/A There are no closure structures along this component of the FDR segment / system. 

  

A 
Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

4. Concrete Surfaces 
A 

M 
Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

While not detrimental to the system, small amount of form 
tie popouts should be repaired on the floodwall between Sta. 
57+30 to Sta. 61+00. 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

U 
Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

M 

There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

5. Tilting, Sliding or 
Settlement of 
Concrete 
Structures2 

A 

U 

There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

No deficiencies noted at the time of inspection. 

A No active erosion, scouring, or bank caving that might endanger the structure's stability.   

M 

There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
For the purposes of inspection, the erosion or scour is not closer to the riverside face of the 
wall than twice the floodwall's underground base width if the wall is of L-wall or T-wall 
construction; or if the wall is of sheetpile or I-wall construction, the erosion is not closer than 
twice the wall's visible height.  Additionally, rate of erosion is such that the wall is expected to 
remain stabile until the next inspection.   

6. Foundation of 
Concrete 
Structures1 

A 

U 

Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is 
unacceptable if any turf, soil or pavement material got washed away from the landside of the 
I-wall as the result of a previous overtopping event.   

No deficiencies noted at the time of inspection. 

A 
The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   
  

7. Monolith Joints 
A 

M 
The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

WLNE_2008_a_0012: Sealant in monolithic joint in 
floodwall at approximately Sta.261+00 has deteriorated.: 
Sponsor should reseal joint to prevent further deterioration. 
WLNE_2008_a_0014: Deterioration of joints on floodwall 
from upstream of Memorial Ave. to tie-out, noted in 2007 
inspection report, is in process of being remedied by 
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U 

The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the floodwall.   

contract.: The contract is set to be executed in January of 
2009.Sponsor has released contract for bidding to repair 
joints and popouts along floodwall. 

A 

Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

M 
Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U 
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

8. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

NA 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

  

A No evidence or history of unrepaired seepage, saturated areas, or boils. 
 

M 
Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 
 

9. Seepage 

A 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 

No deficiencies noted at the time of inspection. 

 

1 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
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Inspect ID: WLNE_2008_a_0012   Name: Floodwalls - Monolith Joint  Caption: Sealant in monolith joint in floodwall at approximately Sta.261+00 has deteriorated. 
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Inspect ID: WLNE_2008_a_0014   Name: Floodwalls - Monolith Joints  Caption: Example of a deteriorated joint on floodwall typical of section from upstream of Memorial 
Ave to tie-out.  Note repairs in progress. 
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Interior Drainage System 
For use during Initial and Continuing Eligibility Inspections of interior drainage systems 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 
No obstructions, vegetation, debris, or sediment accumulation noted within interior drainage 
channels or blocking the culverts, inlets, or discharge areas.  Concrete joints and weep holes 
are free of grass and weeds.   

M 
Obstructions, vegetation, debris, or sediment are minor and have not impaired channel flow 
capacity or blocked more than 10% of any culvert openings, but should be removed.  A 
limited volume of grass and weeds may be present in concrete channel joints and weep holes.  

1. Vegetation and 
Obstructions 

A 

U 
Obstructions, vegetation, debris, or sediment have impaired the channel flow capacity or 
blocked more than 10% of a culvert opening.  Sediment and debris removal required to re-
establish flow capacity.   

No deficiencies noted at the time of inspection. 

A 
No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the interior drainage system. 

M 
Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.  

2. Encroachments 

A 

U 
Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of this component 
of the interior drainage system.   

No deficiencies noted at the time of inspection. 

A No trash, debris, structures, or other obstructions present within the ponding areas.  Sediment 
deposits do not exceed 10% of capacity.   

M 
Trash, debris, excavations, structures, or other obstructions present, or inappropriate activities 
that will not inhibit operations and maintenance.  Sediment deposits do not exceed 30% of 
capacity. 

U 
Trash, debris, excavations, structures, or other obstructions, or other encroachments or 
activities noted that will inhibit operations, maintenance, or emergency work.  Sediment 
deposits exceeds 30% of capacity.   

3. Ponding Areas 

A 

N/A There are no ponding areas associated with the interior drainage system. 

No deficiencies noted at the time of inspection. 

A 
Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   

4. Fencing and 
Gates1 

A 

N/A There are no features noted that require safety fencing. 

No deficiencies noted at the time of inspection. 

5. Concrete Surfaces 
(Such as gate A A 

Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

No deficiencies noted at the time of inspection. 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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M 
Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

U 
Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

wells, outfalls, 
intakes, or 
culverts) 

N/A There are no concrete items in the interior drainage system.   

A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

M 

There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U 

There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

6. Tilting, Sliding or 
Settlement of 
Concrete and 
Sheet Pile 
Structures2       

(Such as gate 
wells, outfalls, 
intakes, or 
culverts) A 

N/A There are no concrete items in the interior drainage system.   

No deficiencies noted at the time of inspection. 

A No active erosion, scouring, or bank caving that might endanger the structure's stability.   

M 

There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
The rate of erosion is such that the structure is expected to remain stabile until the next 
inspection.   

U Erosion or bank caving observed that may lead to structural instabilities before the next 
inspection. 

7. Foundation of 
Concrete 
Structures3     
(Such as culverts, 
inlet and 
discharge 
structures, or 
gatewells.) 

A 

N/A There are no concrete items in the interior drainage system.   

No deficiencies noted at the time of inspection. 

A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   

8. Monolith Joints A 

M 
The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

No deficiencies noted at the time of inspection. 
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U 

The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the interior drainage system.   

A 

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

M 

There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

U 

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

9. Culverts/ 
Discharge Pipes4 

A 

N/A There are no discharge pipes/ culverts.   

WLNE_2008_a_0001: Soil around outfall for Drainage 
Structure # 46 has eroded away behind  headwall.: Monitor 
outfall to assure erosion does not continue to point of 
exposing and undermining the discharge pipe. 
 
Additionally, a camera inspection of pipes must be 
conducted within the next four years. 

A 

Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

M 
Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

10. Sluice / Slide 
Gates5 

A 

N/A There are no sluice/ slide gates.   

No deficiencies noted at the time of inspection. 
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A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance. 

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

11. Flap Gates/      
Flap Valves/ 
Pinch Valves1 

A 

N/A There are no flap gates.   

No deficiencies noted at the time of inspection. 

A Trash racks are fastened in place and properly maintained.   

M 
Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

12. Trash Racks  
(non-mechanical) 

A 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

No deficiencies noted at the time of inspection. 

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

13. Other Metallic 
Items 

  

N/A There are no other significant metallic items.   

  

A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

M 
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U 
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

14. Riprap 
Revetments of 
Inlet/ Discharge 
Areas 

A 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

No deficiencies noted at the time of inspection. 

15. Revetments other 
than Riprap NA A No riprap displacement or stone degradation that could pose an immediate threat to the 

integrity of channel bank.  Riprap intact with no woody vegetation present. 
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M 
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U 
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There are no such revetments protecting this feature of the segment / system. 
 

1 Proper operation of this item must be demonstrated during the inspection.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
3 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
4 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared.   
5 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators.   
 
 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 
Operation, maintenance and inspection records are present at the pump station and are being 
used and updated, and personnel have been trained in pump station operations.  Names and last 
training date shown in the record book.   

M Operation, maintenance and inspection records are present but not adequately used and 
updated. 

1. Pump Stations 
Operating, 
Maintenance, 
Training, & 
Inspection 
Records 

A 

U No operation, maintenance and inspection records are present, or refresher training for 
personnel has not been conducted.   

O&M is followed and actions are recorded. Operators are 
trained in Pump Station operation, however training records 
are not on file. 

A 

Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and updated as required, and adequately cover all pertinent pump station features.  
O&M manuals include points of contact for manufacturers and suppliers of major equipment 
used in the facility. 

M 
Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and adequately cover all pertinent pump station features.  However, they are 
incomplete and the necessary updates have not been made.   

2. Pump Station 
Operations and 
Maintenance 
Equipment 
Manuals A 

U Operation and Maintenance Equipment Manuals are not available.   

Operating instructions are posted and points of contact are 
defined. 

A Safety compliance inspection reports by applicable local, state, or federal agencies available 
for review.   

3. Safety 
Compliance A 

M No safety compliance inspection reports are available for review.   

Fire extinguishers are installed and are inspected annualy, 
personnel are trained in confined space entry, OSHA 
regulations are followed. Space is clean and free of hazards. 

A 
A telephone, cellular phone, two-way radio, or similar device is available to pump station 
operator and maintenance personnel.   

4. Communications 
(A or M only) 

A 
M A telephone, cellular phone, two-way radio, or similar device is not available to pump station 

operator and maintenance personnel.   

Two-way radio is the primary means of communication 

A 
The building is in good structural condition with no major foundation settlement problems.  
The roof is not leaking, intake & exhaust louvers are clear of debris, fans are operational, etc.  

M 
There are minor structural defects, minimal foundation settlement, leaks, or other conditions 
noted that need repair.  Defects do not threaten the structural integrity or stability of the 
building, and will not impact pumping operations.   

5. Plant Building 

A 

U The structural integrity or stability of the building is threatened, or there is damage to the 
building that threatens safety of the operator or impacts pumping operations. 

Buildings do not exhibit any signs of disrepair, they well 
maintained. Roofs do not leak,  heating system and louvers 
are functional and maintained. Floors and walls are painted. 
Good housekeeping is observed. 

A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

6. Fencing and 
Gates1 A 

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   

Fencing is in good condition, locks are in place. 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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N/A There are no features noted that require safety fencing.   

A 
All pumps are properly maintained and lubricated.  Systems are periodically tested and 
documented for review.  No vibration, cavitation noises or unusual sounds are noted when the 
pump is operated.  Bearing temperature sensor records don't indicate any problems.   

M 

Minor deficiencies noted that need to be closely monitored or repaired, such as the presence of 
slight vibrations, leakage of packing gland, bearing temperature sensors are inoperable or no 
record is present.  However, the pumps are operational and are expected to perform through 
the next period of usage.   

7. Pumps1 

A 

U 
Major deficiencies identified that may significantly reduce pumping operations.  For example, 
bearing sensor records indicate problems, excessive vibration noted, impellers are badly 
corroded, or there are eroded or missing blades.   

Pumps are maintained and operated per O&M requirements. 
Performed dry run test, operated satisfactorily without any 
unusaual observance, see attached test results. 
Documentation of maintenace and operation available. 

A 
All items are operational.  Preventative maintenance and lubrication is being performed and 
the system is periodically subjected to performance testing.  Instrumentation, alarms, bearing 
sensors and auto shutdowns are operational.   

M Systems have minor deficiencies, but are operational and will function adequately through the 
next flood.  Bearing sensors are not operational.   

8. Motors, Engines, 
Fans, Gear 
Reducers, Back 
Stop Devices, etc. A 

U One or more of the primary motors or systems is not operational, or noted deficiencies have 
not been corrected.   

All pump sets are driven by electric motors, they are 
maintained and operated per O&M requirements. Pump 
motor oil is currently in progress of being replaced. 
Consideration should be given to implementation of Bi-
annual oil testing in conjunction with other electrical testing 
accomplished. 

A Clear of debris, sediment, or other obstructions.  Procedures are in place to remove debris 
accumulation during operation.   

M 
Debris, sediment, or other obstructions may be present and must be removed, but the sump/ 
wet well will function as intended during the next flood.  Procedures are in place to remove 
debris accumulation during operation.   

9. Sumps / Wet well 

A 

U Large debris or excessive silt present which will hinder or damage pumps during operation, or 
no procedures established to remove debris accumulation during operation.   

Wet well clear of debris, sump pump operational. 

A Drive chain, bearing, gear reducers, and other components are in good operating condition and 
are being properly maintained. 

M The trash rake is in need of maintenance, but is still operational.   

U Trash rake not operational or deficiencies will inhibit operations during the next flood event. 

10. Mechanical 
Operating Trash 
Rakes1 

NA 

N/A There are no mechanical trash rakes.   

  

A Trash racks are fastened in place and properly maintained.   11. Non-Mechanical 
Trash Racks A 

M 
Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

Trash racks are in place, maintained and operational. 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

A Fuel system is operational, day tank present and operational, fuel fresh and rotated regularly. 

M Fuel system is operational and of adequate capacity, but day tank is missing or fuel is not fresh 
and rotated regularly.   

U Fuel system not functional. 

12. Fuel System for 
Pump Engines 

NA 

N/A No fuel system.   

  

A 
The normal power source and backup generators, if installed, are operational, properly 
exercised and well maintained.  Surge protection, grounding, lightning protection, 
transformers, and automatic/manual transfer of main power to backup system is working.   

M 
Normal power source and backup units, if applicable, are operational with minor discrepancies 
or maintenance, inspection and exercising record is present but not up to date.  Preventative 
maintenance or repairs are required.   

13. Power Source 

A 

U Normal power source or generators are not operational and must be repaired; or generator, if 
required, is not on site.   

There are no emergency generators associated with this 
project. Project is provided with a dead-ended fedder system 
which is maintained  per O&M requirements. Bi-annual oil 
testing of transformers is performed. 

A Operational and maintained free of damage, corrosion, and debris.  Preventative maintenance 
and system testing is being performed periodically. 

M Operational with minor discrepancies.  Preventative maintenance or repairs are required, but 
the components are expected to function adequately during the next flood event.   

14. Electrical 
Systems2 

A 

U Components of the electrical system will not function adequately during the next flood event 
and must be replaced.   

Interior/exterior lighting functional and maintained. MCC: 
breakers, indicator lights and meters all are functional. 
Hepburn St station is scheduled for MCC replacement 
depending on favorable bids. 

A Results of megger tests on pump motors or critical power cables show that the insulation 
meets manufacturer's or industry standards.  Tested within the last year.   

M 

Megger testing not conducted within the past year.  If megger tests on pump motors indicate 
that insulation resistance is below the manufacturer's or industry standard, but the resistance 
can be corrected with proper application of heat, this is minimally acceptable.  (The 
application of heat does not relate to critical power cables.) 

15. Megger Testing 
on Pump Motors 
and Critical Power 
Cables 

A 

U 
Megger tests not conducted within past two years, or tests indicate that insulation resistance is 
low enough that the equipment will not be able to meet design standards of operation; or 
evidence of arcing or shorting is detected visually.   

Sponsor does perfom bi-annual electrical testing complete 
with report (2007). 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A All enclosures, panels, conduits, and ducts are protected from corrosion damage and show no 
rust, damage, or deterioration that would cause a safety concern.   

M Minor surface corrosion which appears to be maintainable.  Cleaning and painting required.   

16. Enclosures, 
Panels, Conduit 
and Ducts 

A 

U Severely corroded and must be replaced to prevent failure, equipment damage, or safety 
issues. 

Enclosures, panels and conduits are in good working order 
without any visable signs of deteroiation. 

A Intake and discharge pipelines have no corrosion and paint is intact, except for minor touch up 
required.  Pipe couplings and anchors have no leakage or corrosion. 

M Intake and discharge pipelines have minor corrosion and repair and painting is required.  Pipe 
coupling with anchors have minor leakage, corrosion and require bolts to be tightened. 

17. Intake and 
Discharge 
Pipelines 

A 

U Intake and discharge pipelines have major corrosion and replacement is required.  Pipe 
coupling with anchors have major leakage and is heavily corroded and requires replacement. 

Pump column, discharge pipe and coupling are intact 
without any visable signs of deterioration or leakage with 
the following exception: Cemetary Run PS pumps: repaired 
minor leak on oil line, columns should be cleaned of its oil 
deposits at suction bell and continue to monitor for source of 
deposits. 

A 

Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

M 
Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

18. Sluice/ Slide 
Gates3 

A 

N/A There are no sluice/ slide gates.   

Gates are operaable and maintained per O&M requirements. 
Documentation of maintenace and operation available. 

A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance.   

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

19. Flap Gates/     
Flap Valves/ 
Pinch Valves1 

A 

N/A There are no gates on discharge lines from pump station.   

Gates are operable and maintained per O&M requirements. 
Documentation of maintenace and operation available. 

20. Cranes1 
M A Cranes operational and have been inspected and load tested in accordance with applicable 

standards within the last year.  Documentation is on hand.   
Crane is functional, lacks load test documentation. 
Requiring load testing annually seems excessive in light of 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

M Cranes have not been inspected or operationally tested within the past year, or there are visible 
signs of corrosion, oil leakage, etc, requiring maintenance.   

U Cranes are not operational, and this may prevent the pump station from functioning as 
required.  No documentation available on cranes.   

N/A There are no cranes.   

infrequent use. Recommend load test be scheduled prior to 
future use of crane. 

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

21. Other Metallic 
Items  
(Equipment, 
Ladders, Platform 
Anchors, etc) A 

N/A There are no other significant metallic items.   

Painting and protection from corrosion is being performed 
on exposed metal parts. 

 

1 Proper operation of this item must be demonstrated during the inspection.   
2 Check motor control center, circuit breakers, pilot lights, volt meters, ammeters, sump level indicator, gate position indicators, remote operating systems, including SCADA and 
telemetry systems.  Also, check interior and exterior lighting; especially lighting near trash rack screens, ladders, walkways, etc.   
3 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators. 
 
 



2008 Annual Inspection Motor Data - City of Williamsport
Pump 
No.

Rundown % Voltage Deviation from 
Average

% Amps Deviation from 
Average Max % 

Voltage 
Deviation

Max % 
Current 

Deviation

Date Location Voltage Amperage Min. Sec.

Susquehanna System
Ave. 

Voltage
% A 
Volts

% B 
Volts

% C 
Volts

Ave. 
Amps

% A 
Amps

% B 
Amps

% C 
Amps

10/22/2008 McClure's Run 1 2450 2445 2450 30 34 32 6 17 2448.3 0.1% 0.1% 0.1% 32.0 6.3% 6.3% 0.0% 0.1% 6.3%
Test Run: DRY 2 2450 2445 2450 30 32 32 7 5 2448.3 0.1% 0.1% 0.1% 31.3 4.3% 2.1% 2.1% 0.1% 4.3%

3 ------ ------ ------ ------ ------ ------ 0 33 230.0 ------ ------ ------ 47.3 ------ ------ ------ ------ ------
4 ------ ------ ------ ------ ------ ------ 0 55 230.0 ------ ------ ------ 47.3 ------ ------ ------ ------ ------

10/22/2008 Penn Street 1 2450 2450 2450 24 24 25 4 30 2450.0 0.0% 0.0% 0.0% 24.3 1.4% 1.4% 2.7% 0.0% 2.7%
Test Run: DRY 2 2430 2425 2425 24 24 25 4 4 2426.7 0.1% 0.1% 0.1% 24.3 1.4% 1.4% 2.7% 0.1% 2.7%

 
10/22/2008 Basin street 1 ------ ------ ------ ------ ------ ------ 0 30 440.0 ------ ------ ------ 42.0 ------ ------ ------ ------ ------

Test Run: DRY 2 ------ ------ ------ ------ ------ ------ 2 27 440.0 ------ ------ ------ 78.0 ------ ------ ------ ------ ------

10/22/2008 Hepburn Street 2 4250 4225 4250 39 39 39 12 43 4241.7 0.2% 0.4% 0.2% 39.0 0.0% 0.0% 0.0% 0.4% 0.0%
Test Run: DRY 3 4250 4225 4250 37 37 35 12 55 4241.7 0.2% 0.4% 0.2% 36.3 1.8% 1.8% 3.7% 0.4% 3.7%

4 4250 4225 4250 39 40 40 9 46 4241.7 0.2% 0.4% 0.2% 39.7 1.7% 0.8% 0.8% 0.4% 1.7%
5 4250 4225 4250 39 40 41 9 0 4241.7 0.2% 0.4% 0.2% 40.0 2.5% 0.0% 2.5% 0.4% 2.5%

10/23/2008 Cemetary Run 1 ------ ------ ------ ------ ------ ------ 3 26 2300.0 ------ ------ ------ 145.0 ------ ------ ------ ------ ------
Test Run: DRY 2 ------ ------ ------ ------ ------ ------ 3 40 2300.0 ------ ------ ------ 145.0 ------ ------ ------ ------ ------

Lycoming Creek System
10/23/2008 Fox Hollow 1 2300 2300 2300 34 34 34 1 57 2300.0 0.0% 0.0% 0.0% 34.0 0.0% 0.0% 0.0% ------ ------

Test Run: DRY 2 2300 2300 2300 33 33 33 2 25 2300.0 0.0% 0.0% 0.0% 33.0 0.0% 0.0% 0.0% ------ ------

10/23/2008 Arch Street 1 ------ ------ ------ ------ ------ ------ ------ ------ 460.0 ------ ------ ------ 72.0 ------ ------ ------ ------ ------
Test Run: DRY 2 ------ ------ ------ ------ ------ ------ ------ ------ 460.0 ------ ------ ------ 72.0 ------ ------ ------ ------ ------

3 ------ ------ ------ ------ ------ ------ ------ ------ 460.0 ------ ------ ------ 72.0
Arch Street pumps are submersible pumps located in wetwell, rundown not observable.

10/23/2008 Spring Run 1 490 485 485 160 155 170 1 14 486.7 0.7% 0.3% 0.3% 161.7 1.0% 4.1% 5.2% 0.7% 5.2%
Test Run: DRY 2 490 485 485 170 160 175 1 15 486.7 0.7% 0.3% 0.3% 168.3 1.0% 5.0% 4.0% 0.7% 5.0%

10/23/2008 Mill Race 1 ------ ------ ------ ------ ------ ------ 0 23 440.0 ------ ------ ------ 83.0 ------ ------ ------ ------ ------
Test Run: DRY 2 ------ ------ ------ ------ ------ ------ 0 27  440.0 ------ ------ ------ 83.0 ------ ------ ------ ------ ------

Max. % voltage imbalance should not exceed 1% when measured at full load. Above 1% derating of motors is recommended. Current imbalance is directly related to voltage imbalance and can be 
6-10 times the % V imbalance. Note: full load to mean operating normally durning pumping event. Test information above is provided where pumps were run dry not under load.

The following pump sets do not have installed voltage are ammeter gauges and therefore are not recorded, information indicated is motor nameplate data:
McClure's Run 3 & 4
Basin Street 1 & 2
Cemetary Run 1 & 2
Arch Street 1, 2 & 3
Mill Race 1 & 2
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Flood Damage Reduction Segment / System 
Supplemental Data Sheet 

 
This form is intended for the Corps' internal use and may not need to be updated with every inspection. 
 
Name of Segment / System: Williamsport - Northeast Williamsport 
Sponsor: City of Williamsport 
Location: Williamsport, PA 
River Basin: Susquehanna 
Project Description: Levee, Floodwall, and apurtenant drainage structures. 
Authority that Project was Constructed Under:   
Date of Construction:   
Approximate Annual Maintenance Costs:   
Construction:   Federally Constructed   Non-Federally Constructed 
Maintenance:   Federally Maintained   Non-Federally Maintained 

National Flood Insurance Program: 
a. Is the project currently NFIP?   Yes   No 
b. If in the NFIP, Date of Certification (per 44 CFR 65.10):   

Datum Information: 
a. Datum used for the design and construction of this project is: NGVD29 
b. Current recommended datum for this project is: NAVD88 
c. Has the Project been converted to the current recommended datum?   Yes   No 

Levee Embankment Data: Protected Features (For use in preparing estimates and PIRs): 
a. Levee Designed Gage Function Reading/Station:   a. Total acres protected:   
b. Level of Protection Provided:   b. Total agriculture production acres protected:   
c. Average Height of Levee:   c. Towns:   
d. Average Crown Width:   d. Businesses:   
e. Average Side Slope:   e. Residences:   

 f. Roads:   
 g. Utilities:   
 h. Barns:   
 i. Machine Sheds:   
 j. Outbuildings:   
 k. Irrigation Systems:   
 l. Grain Bins:   
 m. Other Facilities:   
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2008 USACE Annual (Routine) Inspection Reports 
 

G-2 Northwest Williamsport 
 



 
Flood Damage Reduction Segment / System 

Inspection Report 

 Name of Segment / System: Williamsport -- Northwest Williamsport  

 Public Sponsor(s):  City of Williamsport  
 Public Sponsor Representative: William Wright  

 Sponsor Phone:  570-326-4684  

 Sponsor Email: dirstreetsparks@cityofwilliamsport.org  
 Corps of Engineers Inspector: J. Reed ; G. Crizer ; B. Cortright ; A. Zarnoski, P.E. ; J. Eckenrode ; T. Jameison Date of Inspection: 10/23/2008  

 Inspection Report Prepared By: J. Reed ; G. Crizer Date Report Prepared: 10/23/2008  

 Internal Technical Review (for Periodic Inspections) By:  Date of ITR:   
 Final Approved By: Anthony Vidal, P.E. Date Approved: 01/20/2009  
    

  Initial Eligibility Inspection Overall Segment / System Rating:   Acceptable 
  Continuing Eligibility Inspection (Routine)    Minimally Acceptable 

Type of Inspection: 

  Continuing Eligibility Inspection (Periodic)    Unacceptable 
  Instructions 
  Initial Eligibility Inspection 
  General Items for All Flood Control Works 
  Levee Embankment 
  Concrete Floodwalls 
  Sheet Pile and Concrete I-walls 
  Interior Drainage System 
  Pump Stations 

Contents of Report: 

  FDR System Channels 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Flood Damage Reduction Segment / System 
Public Sponsor Pre-Inspection Form 

 
 

The following information is to be provided by the levee district sponsor prior to an inspection.  This information will be used to help evaluate the organizational capability of the 
levee district to manage the levee segment / system maintenance program. 
1.   Levee segment / system and district: (name of the segment / system and levee district) 

Northwest Williamsport / Baltimore District USACE 

2.   Reporting period:   (month/day/year to month/day/year) 

September 2007- October 2008 

3.   Summary of maintenance required by last inspection report: 

Removal of vegetation, mowed, grease and exercise sluice and flap gates, camera inspection of pipes should be conducted within five years, and pump testing of relief wells should be conducted within five years. 

4.   Summary of maintenance performed this reporting period: 

Mowing, herbicide spraying of riprap, greased and exercised sluice and flapgates. 

5.   Summary of maintenance planned next reporting period: 

Removal of vegetation, mowed, grease and exercise sluice and flap gates, camera inspection of pipes should be conducted within four years, and pump testing of relief wells should be conducted within four years. 

6.   Summary of changes to segment / system since last inspection: 

  

7.   Problems/ issues requiring the assistance of the US Army Corps of Engineers: 

  

 

US Army Corps 
of Engineers® 



Pre-Inspection Form 
Page 2 of 2  

 
 

Flood Damage Reduction Segment / System  
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of Engineers® 

 

Public Sponsor Pre-Inspection Report 
The following information is to be provided by the levee district sponsor prior to an inspection 
 
8.   Levee district organization:  (elected or appointed levee district officials and key employees) 
Name Position Mailing Address Phone Number Email Address 
Steve Mundrick Foreman 1550 West Third Street, Williamsport, PA, 17701 570-326-4684 /   

570-323-2113 
floodcontrol@cityofwilliamsport.org 

Kevin Ames Levee Maintenance Technician 1550 West Third Street, Williamsport, PA, 17701 570-326-4684 /   
570-323-2113 

floodcontrol@cityofwilliamsport.org 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

General Instructions for the Inspection of Flood Damage Reduction Segments / Systems 
 

          
A.   Purpose of USACE Inspections: 

      
 The primary purpose of these inspections is to prevent loss of life and catastrophic damages; preserve the value of Federal investments, and to encourage non-Federal sponsors to bear responsibility for 

their own protection.  Inspections should assure that Flood Damage Reduction structures and facilities are continually maintained and operated as necessary to obtain the maximum benefits.  Inspections 
are also conducted to determine eligibility for Rehabilitation Assistance under authority of PL 84-99 for Federal and non-Federal systems.  (ER 1130-2-530, ER 500-1-1) 

B.   Types of Inspections:       
 The Corps conducts several types of inspections of Flood Damage Reduction systems, as outlined below: 
           
 Continuing Eligibility Inspections 
 Initial Eligibility Inspections 

Routine Inspections Periodic Inspections 
 IEIs are conducted to determine whether a non-

Federally constructed Flood Damage Reduction 
system meets the minimum criteria and standards set 
forth by the Corps for initial inclusion into the 
Rehabilitation and Inspection Program.   

RIs are intended to verify proper 
maintenance, owner 
preparedness, and component 
operation.   

PIs are intended to verify proper maintenance and component operation and to evaluate operational adequacy, 
structural stability, and safety of the system.  Periodic Inspections evaluate the system's original design criteria 
vs.  current design criteria to determine potential performance impacts, evaluate the current conditions, and 
compare the design loads and design analysis used against current design standards.  This is to be done to 
identify components and features for the sponsor that need to be monitored more closely over time or 
corrected as needed.  (Periodic Inspections are used as the basis of risk assessments.) 

      
 

    

C.   Inspection Boundaries:       
 Inspections should be conducted so as to rate each Flood Damage Reduction "Segment" of the system.  The overall system rating will be the lowest segment rating in the system.   

           
 Project System  Segment 
 A flood damage reduction project is made up of one 

or more flood damage reduction systems which were 
under the same authorization.   

A flood damage reduction system is made up of one or more flood damage 
reduction segments which collectively provide flood damage reduction to a 
defined area.  Failure of one segment within a system constitutes failure of the 
entire system.  Failure of one system does not affect another system.   

A flood damage reduction segment is defined as a discrete 
portion of a flood damage reduction system that is operated and 
maintained by a single entity.  A flood damage reduction 
segment can be made up of one or more features (levee, 
floodwall, pump stations, etc).   

 
          

D.   Land Use Definitions:       
 The following three definitions are intended for use in determining minimum required inspection intervals and initial requirements for inclusion into the Rehabilitation and Inspection Program.  

Inspections should be considered for all systems that would result in significant environmental or economic impact upon failure regardless of specific land use.   
           
 Agricultural Rural  Urban 
 Protected population in the range of zero to 5 

households per square mile protected.   
Protected population in the range 
of 6 to 20 households per square 
mile protected.   

Greater than 20 households per square mile; major industrial areas with significant infrastructure investment.  
Some protected urban areas have no permanent population but may be industrial areas with high value 
infrastructure with no overnight population.   
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US Army Corps 
of Engineers® 

E.   Use of the Inspection Report Template:       

 The report template is intended for use in all Army Corps of Engineers inspections of levee and floodwall systems and flood damage reduction channels.  The section of the template labeled “Initial 
Eligibility" only needs to be completed during Initial Eligibility Inspections of Non-Federally constructed Flood Damage Reduction Systems.  The section labeled "General Items" needs to be completed 
with every inspection, along with all other sections that correspond to features in the system.  The section labeled "Public Sponsor Pre-Inspection Report" is intended for completion before the inspection, 
if possible.   

 
          

F.   Individual Item / Component Ratings:       
 Assessment of individual components rated during the inspection should be based on the criteria provided in the inspection report template, though inspectors may incorporate additional items into the 

report based on the characteristics of the system.  The assessment of individual components should be based on the following definitions.   
           

 Acceptable Item Minimally Acceptable Item Unacceptable Item 
 The inspected item is in satisfactory condition, with 

no deficiencies, and will function as intended during 
the next flood event.   

The inspected item has one or more minor deficiencies that need to be 
corrected.  The minor deficiency or deficiencies will not seriously impair the 
functioning of the item as intended during the next flood event.   

The inspected item has one or more serious deficiencies that 
need to be corrected.  The serious deficiency or deficiencies will 
seriously impair the functioning of the item as intended during 
the next flood event.   

           
G.   Overall Segment / System Ratings:       

 Determination of the overall system rating is based on the definitions below.  Note that an Unacceptable System Rating may be either based on an engineering determination that concluded that noted 
deficiencies would prevent the system from functioning as intended during the next flood event, or based on the sponsor's demonstrated lack of commitment or inability to correct serious deficiencies in a 
timely manner.   

           
 Acceptable System Minimally Acceptable System Unacceptable System 
 All items or components are rated as Acceptable.   One or more items are rated as Minimally Acceptable or one or more items are 

rated as Unacceptable and an engineering determination concludes that the 
Unacceptable items would not prevent the segment / system from performing 
as intended during the next flood event.   

One or more items are rated as Unacceptable and would prevent 
the segment / system from performing as intended, or a serious 
deficiency noted in past inspections (which had previously 
resulted in a minimally acceptable system rating) has not been 
corrected within the established timeframe, not to exceed two 
years.   

           
H.   Eligibility for PL84-99 Rehabilitation Assistance:      

 Inspected systems that are not operated and maintained by the Federal government may be Active in the Corps' Rehabilitation and Inspection Program (RIP) and eligible for rehabilitation assistance from 
the Corps as defined below: 

           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

The system is active in the RIP and eligible for       
PL84-99 rehabilitation assistance.   

The system is Active in the RIP during the time that it takes to make needed 
corrections.  Active systems are eligible for rehabilitation assistance.  
However, if the sponsor does not present USACE with proof that serious 
deficiencies (which had previously resulted in a minimally acceptable system 
rating) were corrected within the established timeframe, then the system will 
become Inactive in the RIP.   

The system is Inactive in the RIP, and the status will remain 
Inactive until the sponsor presents USACE with proof that all 
items rated Unacceptable have been corrected.  Inactive systems 
are ineligible for rehabilitation assistance.   
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I.   Reporting:        

 After the inspection, the Corps is responsible for assembling an inspection report (or a summary report if it was a Periodic Inspection) including the following information: 

 
  a.   All sections of the report template used during the inspection, including the cover and pre-inspection materials.  (Supplemental data collected, and any sections of the template that 

weren't used during the inspection do not need to be included with the report.) 

   b.   Photos of the general system condition and noted deficiencies.   

   c.   A plan view drawing of the system, with stationing, to reference locations of items rated less than acceptable.   

   d.   The relative importance of the identified maintenance issues should be specified in the transmittal letter.   

 
  e.   If the Overall System Rating is Minimally Acceptable, the report needs to establish a timeframe for correction of serious deficiencies noted (not to exceed two years) and indicate 

that if these items are not corrected within the required timeframe, the system will be rated as Unacceptable and made Inactive in the Rehabilitation Inspection Program.   

           
J.   Notification:        

 Reports are to be disseminated as follows within 30 days of the inspection date.   
           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

Reports need to be provided to the local sponsor and 
the county emergency management agency.   

Reports need to be provided to the local sponsor, state emergency management 
agency, county emergency management agency, and to the FEMA region.   

Reports need to be provided to the local sponsor, state 
emergency management agency, county emergency management 
agency, FEMA region, and to the Congressional delegation 
within 30 days of the inspection.   

 



General Items for All Flood Damage Reduction Segments / Systems 
For use during all inspections of all Flood Damage Reduction Segments / Systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 
Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are 
present. 

M 
Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals 
prior to next scheduled inspection. 

1. Operations and 
Maintenance 
Manuals 

A 

U Sponsor has not obtained lost or missing manuals identified during previous inspection. 

O & M manuals were reviewed by the inspection team at the 
pre-inspection meeting. 

A 
The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which 
will adequately supply all needs for the initial days of a flood fight.  Sponsor determines 
required quantity of supplies after consulting with inspector. 

2. Emergency 
Supplies and 
Equipment         
(A or M only) 

A 
M 

The sponsor does not maintain an adequate supply of flood fighting materials as part of their 
preparedness activities. 

Materials were ready, available, and on hand. 

A 

Sponsor has a written system-specific flood response plan and a solid understanding of how to 
operate, maintain, and staff the FDR system during a flood.  Sponsor maintains a list of 
emergency contact information for appropriate personnel and other emergency response 
agencies. 

3. Flood 
Preparedness and 
Training             
(A or M only) A 

M 
The sponsor maintains a good working knowledge of flood response activities, but 
documentation of system-specific emergency procedures and emergency contact personnel is 
insufficient or out of date. 

The sponsor exuded excellent training and preparedness. 
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Inspection Report 

US Army Corps 
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Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for 
vegetation that is properly contained and/or situated on overbuilt sections, such that the 
mandatory 3-foot root-free zone is preserved around the levee profile. The levee has been 
recently mowed. The vegetation-free zone extends 15 feet from both the landside and 
riverside toes of the levee to the centerline of the tree. If the levee access easement doesn't 
extend to the described limits, then the vegetation-free zone must be maintained to the 
easement limits. Reference EM 1110-2-301 or Corps policy for regional vegetation variance. 

M 
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the levee. 

1. Unwanted 
Vegetation 
Growth1 

M 

U 

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above and must to be removed to reestablish or ascertain 
levee integrity.   

WLNW_2008_a_0001: R/S of levee on southern side of 
Bottle Run has unwanted vegetation within 15' clear zone 
from toe of levee.  Sponsor should remove tree immediately. 
WLNW_2008_a_0002: L/S of levee on southern side of 
Bottle Run has various unwanted vegetation within 15' clear 
zone from toe of levee. Sponsor Should define property 
limits in this area and remove vegetation accordingly. 
WLNW_2008_a_0004: Unwanted vegetation (tree) on L/S 
of levee @ approximately Sta. 152+00. Sponsor should 
define property boundaries and remove accordingly. 
WLNW_2008_a_0006: Woody growth was observed to be 
along PennDOT right-of-way fence from approximately Sta. 
91+00 to Sta. 100+00. Sponsor should remove woody 
growth and establish 15' clear zone from floodwall.  
WLNW_2008_a_0009: Tree on R/S of levee at 
approximately Sta. 59+00 is within the 15' clear zone from 
toe of levee. Sponsor should remove tree. 
WLNW_2008_a_0011: Small tree on L/S of levee at 
approximately Sta. 11+00 was observed to be in violation of 
15' clear zone from toe of levee. Sponsor should remove 
tree. 
WLNW_2008_a_0015: Trees on R/S of levee at approx. Sta. 
80+50 should be measured to determine if they are within 
the 15' clear zone from toe of levee. If within the property 
limits, sponsor should remove the trees. 
WLNW_2008_a_0016: Tree on L/S of levee at Sta. 80+50 
should be removed out of 15' clear zone from toe of levee.  

A There is good coverage of sod over the levee. 

M 

Approximately 25% of the sod cover is missing or damaged over a significant portion or over 
significant portions of the levee embankment.  This may be the result of over-grazing or 
feeding on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning 
during inappropriate seasons. 

U Over 50% of the sod cover is missing or damaged over a significant portion or portions of the 
levee embankment.   

2. Sod Cover 

M 

N/A Surface protection is provided by other means. 

WLNW_2008_a_0005: Between R.R. crossing and Rte. 15 
on west side of project,  Signs of ATV usage were observed. 
It is important to note that sponsor has already tried to take 
action to stop the traffic and has already succeeded in doing 
so in another area of the project. Sponsor should take action 
to cease ATV damage to levee and restore the turf to its 
original condition. 

3. Encroachments 
A A 

No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present within the easement area.  Encroachments have been previously reviewed by the 
Corps, and it was determined that they do not diminish proper functioning of the levee. 

No deficiencies noted at the time of inspection. 
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Inspection Report 
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M 

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present, or inappropriate activities noted that should be corrected but will not inhibit 
operations and maintenance or emergency operations.  Encroachments have not been 
reviewed by the Corps. 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the levee. 

A 

Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

U 

Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

4. Closure Structures 
(Stop Log, 
Earthen Closures, 
Gates, or Sandbag 
Closures)           
(A or U only) A 

N/A 
There are no closure structures along this component of the FDR segment / system. 

No deficiencies noted at the time of inspection. 

A No slides, sloughs, tension cracking, slope depressions, or bulges are present. 

M Minor slope stability problems that do not pose an immediate threat to the levee embankment.

5. Slope Stability 

A 
U Major slope stability problems (ex.  deep seated sliding) identified that must be repaired to 

reestablish the integrity of the levee embankment. 

No deficiencies noted at the time of inspection. 

A No erosion or bank caving is observed on the landward or riverward sides of the levee that 
might endanger its stability. 

M There are areas where minor erosion is occurring or has occurred on or near the levee 
embankment, but levee integrity is not threatened. 

6. Erosion/ Bank 
Caving 

A 

U 
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the 
levee.  The erosion or caving has progressed into the levee section or into the extended 
footprint of the levee foundation and has compromised the levee foundation stability. 

No deficiencies noted at the time of inspection. 

A 
No observed depressions in crown.  Records exist and indicate no unexplained historical 
changes. 

M Minor irregularities that do not threaten integrity of levee.  Records are incomplete or 
inclusive. 

7. Settlement2 

A 

U Obvious variations in elevation over significant reaches.  No records exist or records indicate 
that design elevation is compromised. 

No deficiencies noted at the time of inspection. 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are 
unrelated to levee settlement.  The levee crown, embankments, and access road crowns are 
well established and drain properly without any ponded water. 

M There are some infrequent minor depressions less than 6 inches deep in the levee crown, 
embankment, or access roads that will pond water. 

8. Depressions/ 
Rutting 

A 

U There are depressions greater than 6 inches deep that will pond water. 

No deficiencies noted at the time of inspection. 

A Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the 
crack.  No cracks extend continuously through the levee crest. 

M 
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along 
the crack.  No cracks extend continuously through the levee crest.  Longitudinal cracks are no 
longer than the height of the levee. 

9. Cracking 

A 

U 
Cracks exceed 6 inches in depth.  Longitudinal cracks are longer than the height of the levee 
and/or exhibit vertical movement along the crack.  Transverse cracks extend through the entire 
levee width. 

No deficiencies noted at the time of inspection. 

A Continuous animal burrow control program in place that includes the elimination of active 
burrowing and the filling in of existing burrows.   

M 
The existing animal burrow control program needs to be improved.  Several burrows are 
present which may lead to seepage or slope stability problems, and they require immediate 
attention.   

10. Animal Control 

A 

U 
Animal burrow control program is not effective or is nonexistent.  Significant maintenance is 
required to fill existing burrows, and the levee will not provide reliable flood protection until 
this maintenance is complete.   

While a minimal amount of burrows were seen throughout 
the project, the sponsor has an active animal eradication 
program in place. 

A 

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector.

11. Culverts/ 
Discharge Pipes3    
(This item 
includes both 
concrete and 
corrugated metal 
pipes.) 

A 

M 

There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

No deficiencies noted at the time of inspection. Camera 
inspection of pipes should be conducted within four years. 
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Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

U 

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector.

N/A There are no discharge pipes/ culverts. 

A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

M 
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.  

U 
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.  

12. Riprap 
Revetments & 
Bank Protection 

A 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

No deficiencies noted at the time of inspection. 

A Existing revetment protection is properly maintained, undamaged, and clearly visible. 

M 
Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.  

U 
Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees. 

13. Revetments other 
than Riprap 

A 

N/A There are no such revetments protecting this feature of the segment / system. 

WLNW_2008_a_0010: Minor amount of riprap at Spring 
Run Pump Station discharge was missing at time of 
inspection. Sponsor should monitor the area to assure 
problem does not worsen. 

A 

Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided.

14. Underseepage 
Relief Wells/ Toe 
Drainage Systems M 

M 
Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

 
WLNW_2008_a_0008: Relief well at approximately Sta. 
61+00 is operable but hole in standpipe is in need of repair. 
Sponsor should repair hole in rear of relief well as soon as 
possible. 
WLNW_2008_a_0012: Piezometers at approx. Sta. 18+00 
should be capped. 
WLNW_2008_a_0013: Relief Well at approximately Sta. 
15+00 has loose head and has created an approximately 12" 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

U 
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing.

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

deep low spot in earth surface. Sponsor should repair relief 
well and affected area. 
WLNW_2008_a_0014: Relief well discharge screen at 
approximately Sta. 13+00 is damaged. Sponsor should 
replace screen or repair to original condition. 
 
Additionally, at the time of inspection it was noted that the 
relief wells from Sta. 15+00 to 19+00 had loose tops. The 
sponsor informed the inspection team that this was due to the 
Sanitary Authority using the wells for water sampling. The 
sponsor should devise a way to secure the relief wells to 
deter vandalism.  
 
Note that relief wells should be pump tested within the next 
four years. 

A No evidence or history of unrepaired seepage, saturated areas, or boils.

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 

15. Seepage 

A 
U Evidence or history of active seepage, extensive saturated areas, or boils. 

No deficiencies noted at the time of inspection. 

 
1 If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected. 
2 Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements. 
3 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared. 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

 
Inspect ID: WLNW_2008_a_0004   Name: Levee Embankments- Unwanted Vegetation  Caption: Unwanted vegetation (tree) on L/S of levee @ approximately Sta. 152+00. 
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Inspection Report 

US Army Corps 
of Engineers® 

 
Inspect ID: WLNW_2008_a_0005   Name: Levee Embankments- Sod Cover  Caption: Area between R.R. crossing and Rte. 15 on west side of project, where signs of ATV 
usage were observed. 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

 
Inspect ID: WLNW_2008_a_0008   Name: Levee Emankments- Relief Wells  Caption: Relief well at approximately Sta. 61+00, operable but in need of repair. 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

 
Inspect ID: WLNW_2008_a_0009   Name: Levee Embankments- Unwanted Vegetations  Caption: Tree on R/S of levee at approximately Sta. 59+00, within the 15' from toe of 
levee clear zone. 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

 
Inspect ID: WLNW_2008_a_0011   Name: Levee Embankments- Unwanted Vegetations  Caption: Small tree on L/S of levee at approximately Sta. 11+00 observed to be in 
violation of 15' from toe of levee clear zone. 
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Inspection Report 

US Army Corps 
of Engineers® 

 
Inspect ID: WLNW_2008_a_0013   Name: Levee Embankments- Relief Wells  Caption: Relief Well at approximately Sta. 15+00 has loose head and has created an 
approximately 12" deep low spot in earth surface. 
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Inspection Report 

US Army Corps 
of Engineers® 

 
Inspect ID: WLNW_2008_a_0015   Name: Levee Embankments- Unwanted Vegetations  Caption: Trees on R/S of levee at approx. Sta. 80+50 possibly in 15' from toe of levee 
clear zone 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

 
Inspect ID: WLNW_2008_a_0010   Name: Levee Embankments / Interior Drainage - Riprap  Caption: Minor missing riprap near discharge of Spring Run Pump Station. 
 
 



Floodwalls 
For use during Initial and Continuing Eligibility Inspections of all floodwalls 
 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 

A grass-only or paved zone is maintained on both sides of the floodwall, free of all trees, 
brush, and undesirable weeds. The vegetation-free zone extends 15 feet from both the land 
and riverside of the floodwall, at ground-level, to the centerline of the tree. Additionally, an 8-
foot root-free zone is maintained around the entire structure, including the floodwall toe, heel, 
and any toe-drains. If the floodwall access easement doesn't extend to the described limits, 
then the vegetation-free zone must be maintained to the easement limits.  Reference EM 1110-
2-301 and/or Corps policy for regional vegetation variance. 

M 
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the floodwall. 

1. Unwanted 
Vegetation 
Growth1 

A 

U 
Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above.  This vegetation threatens the operation or integrity 
of the floodwall and must be removed. 

No deficiencies noted at the time of inspection. 

A 
No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the floodwall. 

M 
Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.  

2. Encroachments 

A 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the floodwall.   

No deficiencies noted at the time of inspection. 

A 

Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

U 

Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

3. Closure Structures 
(Stop Log 
Closures and 
Gates)                 
(A or U only) 

A 

N/A There are no closure structures along this component of the FDR segment / system. 

No deficiencies noted at the time of inspection. 

A 
Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

4. Concrete Surfaces 
A 

M 
Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

No deficiencies noted at the time of inspection. 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Inspection Report 

US Army Corps 
of Engineers® 
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Inspection Report 

US Army Corps 
of Engineers® 
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U 
Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

M 

There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

5. Tilting, Sliding or 
Settlement of 
Concrete 
Structures2 

A 

U 

There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

No deficiencies noted at the time of inspection. 

A No active erosion, scouring, or bank caving that might endanger the structure's stability.   

M 

There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
For the purposes of inspection, the erosion or scour is not closer to the riverside face of the 
wall than twice the floodwall's underground base width if the wall is of L-wall or T-wall 
construction; or if the wall is of sheetpile or I-wall construction, the erosion is not closer than 
twice the wall's visible height.  Additionally, rate of erosion is such that the wall is expected to 
remain stabile until the next inspection.   

6. Foundation of 
Concrete 
Structures1 

A 

U 

Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is 
unacceptable if any turf, soil or pavement material got washed away from the landside of the 
I-wall as the result of a previous overtopping event.   

No deficiencies noted at the time of inspection. 

A 
The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   
  

7. Monolith Joints 
A 

M 
The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

No deficiencies noted at the time of inspection. 
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U 

The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the floodwall.   

A 

Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

M 
Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U 
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

8. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

A 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

No deficiencies noted at the time of inspection. 

A No evidence or history of unrepaired seepage, saturated areas, or boils. 
 

M 
Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 
 

9. Seepage 

A 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 

No deficiencies noted at the time of inspection. 

 

1 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
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A 
No obstructions, vegetation, debris, or sediment accumulation noted within interior drainage 
channels or blocking the culverts, inlets, or discharge areas.  Concrete joints and weep holes 
are free of grass and weeds.   

M 
Obstructions, vegetation, debris, or sediment are minor and have not impaired channel flow 
capacity or blocked more than 10% of any culvert openings, but should be removed.  A 
limited volume of grass and weeds may be present in concrete channel joints and weep holes.  

1. Vegetation and 
Obstructions 

A 

U 
Obstructions, vegetation, debris, or sediment have impaired the channel flow capacity or 
blocked more than 10% of a culvert opening.  Sediment and debris removal required to re-
establish flow capacity.   

No deficiencies noted at the time of inspection. 

A 
No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the interior drainage system. 

M 
Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.  

2. Encroachments 

A 

U 
Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of this component 
of the interior drainage system.   

No deficiencies noted at the time of inspection. 

A No trash, debris, structures, or other obstructions present within the ponding areas.  Sediment 
deposits do not exceed 10% of capacity.   

M 
Trash, debris, excavations, structures, or other obstructions present, or inappropriate activities 
that will not inhibit operations and maintenance.  Sediment deposits do not exceed 30% of 
capacity. 

U 
Trash, debris, excavations, structures, or other obstructions, or other encroachments or 
activities noted that will inhibit operations, maintenance, or emergency work.  Sediment 
deposits exceeds 30% of capacity.   

3. Ponding Areas 

A 

N/A There are no ponding areas associated with the interior drainage system. 

No deficiencies noted at the time of inspection. 

A 
Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   

4. Fencing and 
Gates1 

A 

N/A There are no features noted that require safety fencing. 

No deficiencies noted at the time of inspection. 

5. Concrete Surfaces 
(Such as gate A A 

Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

No deficiencies noted at the time of inspection. 
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M 
Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

U 
Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

wells, outfalls, 
intakes, or 
culverts) 

N/A There are no concrete items in the interior drainage system.   

A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

M 

There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U 

There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

6. Tilting, Sliding or 
Settlement of 
Concrete and 
Sheet Pile 
Structures2       

(Such as gate 
wells, outfalls, 
intakes, or 
culverts) A 

N/A There are no concrete items in the interior drainage system.   

No deficiencies noted at the time of inspection. 

A No active erosion, scouring, or bank caving that might endanger the structure's stability.   

M 

There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
The rate of erosion is such that the structure is expected to remain stabile until the next 
inspection.   

U Erosion or bank caving observed that may lead to structural instabilities before the next 
inspection. 

7. Foundation of 
Concrete 
Structures3     
(Such as culverts, 
inlet and 
discharge 
structures, or 
gatewells.) 

A 

N/A There are no concrete items in the interior drainage system.   

No deficiencies noted at the time of inspection. 

A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   

8. Monolith Joints A 

M 
The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

No deficiencies noted at the time of inspection. 
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U 

The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the interior drainage system.   

A 

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

M 

There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

U 

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

9. Culverts/ 
Discharge Pipes4 

M 

N/A There are no discharge pipes/ culverts.   

WLNW_2008_a_0003: Culverts carrying Bottle Run 
underneath Rte. 15 has accumulated large amounts of 
sediment, drastically decreasing the capacity of the 
structures. Sponsor should clean out culverts to restore the 
discharge capacity back to its original design value. 
 
Additionally, Camera inspection of pipes should be 
conducted within the next four years. 
 
It appears that the accumulated sediment immediately 
downstream of the culvert structure is significantly 
contributing to the accumulation of sediment in the culvert.   

A 

Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

M 
Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

10. Sluice / Slide 
Gates5 

A 

N/A There are no sluice/ slide gates.   

No deficiencies noted at the time of inspection. Note that no 
sluice gates were operated at the time of inspection. 
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A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance. 

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

11. Flap Gates/      
Flap Valves/ 
Pinch Valves1 

A 

N/A There are no flap gates.   

No deficiencies noted at the time of inspection. 

A Trash racks are fastened in place and properly maintained.   

M 
Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

12. Trash Racks  
(non-mechanical) 

A 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

No deficiencies noted at the time of inspection. 

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

13. Other Metallic 
Items 

NA 

N/A There are no other significant metallic items.   

  

A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

M 
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U 
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

14. Riprap 
Revetments of 
Inlet/ Discharge 
Areas 

A 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

WLNW_2008_a_0010: Minor amount of riprap at Spring 
Run Pump Station discharge was missing at time of 
inspection.: Monitor the area to assure problem does not 
escalate. 

15. Revetments other 
than Riprap A A No riprap displacement or stone degradation that could pose an immediate threat to the 

integrity of channel bank.  Riprap intact with no woody vegetation present. 
No deficiencies noted at the time of inspection. 
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M 
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U 
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There are no such revetments protecting this feature of the segment / system. 
 

1 Proper operation of this item must be demonstrated during the inspection.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
3 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
4 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared.   
5 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators.   
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Inspect ID: WLNW_2008_a_0003   Name: Interior Drainage- Culverts  Caption: Culvert carrying Bottle Run underneath Rte. 15 has accumulated large amounts of sediment. 
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Inspect ID: WLNW_2008_a_0003   Name: Interior Drainage- Culverts  Caption: Area of suggested sediment removal downstream of culverts carrying Bottle Run underneath 
Rte. 15. 
 
 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
 

Pump Stations 
Page 1 of 5  

 

Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 
Operation, maintenance and inspection records are present at the pump station and are being 
used and updated, and personnel have been trained in pump station operations.  Names and last 
training date shown in the record book.   

M Operation, maintenance and inspection records are present but not adequately used and 
updated. 

1. Pump Stations 
Operating, 
Maintenance, 
Training, & 
Inspection 
Records 

A 

U No operation, maintenance and inspection records are present, or refresher training for 
personnel has not been conducted.   

O&M is followed and actions are recorded. Operators are 
trained in Pump Station operation, however training records 
are not on file. 

A 

Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and updated as required, and adequately cover all pertinent pump station features.  
O&M manuals include points of contact for manufacturers and suppliers of major equipment 
used in the facility. 

M 
Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and adequately cover all pertinent pump station features.  However, they are 
incomplete and the necessary updates have not been made.   

2. Pump Station 
Operations and 
Maintenance 
Equipment 
Manuals A 

U Operation and Maintenance Equipment Manuals are not available.   

Operating instructions are posted and points of contact are 
defined. 

A Safety compliance inspection reports by applicable local, state, or federal agencies available 
for review.   

3. Safety 
Compliance A 

M No safety compliance inspection reports are available for review.   

Fire extinguishers are installed and are inspected annually, 
personnel are trained in confined space entry, OSHA 
regulations are followed. Space is clean and free of hazards. 

A 
A telephone, cellular phone, two-way radio, or similar device is available to pump station 
operator and maintenance personnel.   

4. Communications 
(A or M only) 

A 
M A telephone, cellular phone, two-way radio, or similar device is not available to pump station 

operator and maintenance personnel.   

Two-way radio is the primary means of communication. 

A 
The building is in good structural condition with no major foundation settlement problems.  
The roof is not leaking, intake & exhaust louvers are clear of debris, fans are operational, etc.  

M 
There are minor structural defects, minimal foundation settlement, leaks, or other conditions 
noted that need repair.  Defects do not threaten the structural integrity or stability of the 
building, and will not impact pumping operations.   

5. Plant Building 

A 

U The structural integrity or stability of the building is threatened, or there is damage to the 
building that threatens safety of the operator or impacts pumping operations. 

Buildings do not exhibit any signs of disrepair, they well 
maintained. Roofs do not leak,  heating system and louvers 
are functional and maintained. Floors and walls are painted. 
Good housekeeping is observed. Mill Race: Space heaters 
were not functional at time of inspection. Sponser contacted 
electrical sub-contractor for investigation and repairs. Mill 
Race: recent exterior upgrade, new roof, door and exterior 
lighting. 

A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

6. Fencing and 
Gates1 A 

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   

Fencing is in good condition, locks are in place. 
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N/A There are no features noted that require safety fencing.   

A 
All pumps are properly maintained and lubricated.  Systems are periodically tested and 
documented for review.  No vibration, cavitation noises or unusual sounds are noted when the 
pump is operated.  Bearing temperature sensor records don't indicate any problems.   

M 

Minor deficiencies noted that need to be closely monitored or repaired, such as the presence of 
slight vibrations, leakage of packing gland, bearing temperature sensors are inoperable or no 
record is present.  However, the pumps are operational and are expected to perform through 
the next period of usage.   

7. Pumps1 

A 

U 
Major deficiencies identified that may significantly reduce pumping operations.  For example, 
bearing sensor records indicate problems, excessive vibration noted, impellers are badly 
corroded, or there are eroded or missing blades.   

Pumps are maintained and operated per O&M requirements. 
Performed dry run test, operated satisfactorily without any 
unusual observance, see attached test results. 
Documentation of maintenance and operation available. Mill 
Race, Pump 1: reported a slower coastdown time (again in 
2008) than reported on previous inspections, monitor motor 
under full load conditions to assess possible further 
investigation. 

A 
All items are operational.  Preventative maintenance and lubrication is being performed and 
the system is periodically subjected to performance testing.  Instrumentation, alarms, bearing 
sensors and auto shutdowns are operational.   

M Systems have minor deficiencies, but are operational and will function adequately through the 
next flood.  Bearing sensors are not operational.   

8. Motors, Engines, 
Fans, Gear 
Reducers, Back 
Stop Devices, etc. A 

U One or more of the primary motors or systems is not operational, or noted deficiencies have 
not been corrected.   

All pump sets are driven by electric motors, they are 
maintained and operated per O&M requirements. Pump 
motor oil is currently in progress of being replaced. 
Consideration should be given to implementation of Bi-
annual oil testing in conjunction with other electrical testing 
accomplished. 

A Clear of debris, sediment, or other obstructions.  Procedures are in place to remove debris 
accumulation during operation.   

M 
Debris, sediment, or other obstructions may be present and must be removed, but the sump/ 
wet well will function as intended during the next flood.  Procedures are in place to remove 
debris accumulation during operation.   

9. Sumps / Wet well 

A 

U Large debris or excessive silt present which will hinder or damage pumps during operation, or 
no procedures established to remove debris accumulation during operation.   

Wet well clear of debris, sump pump operational. Arch 
Street: Grout discharge pipe penetration on interior side of 
wet well and cycle discharge isolation valves periodically to 
assure operability. Fox Hollow: sump pump due to be 
replaced with new pump within next 6 weeks. 

A Drive chain, bearing, gear reducers, and other components are in good operating condition and 
are being properly maintained. 

M The trash rake is in need of maintenance, but is still operational.   

U Trash rake not operational or deficiencies will inhibit operations during the next flood event. 

10. Mechanical 
Operating Trash 
Rakes1 

NA 

N/A There are no mechanical trash rakes.   

  

A Trash racks are fastened in place and properly maintained.   11. Non-Mechanical 
Trash Racks A 

M 
Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

Trash racks are in place, maintained and operational. 
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U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

A Fuel system is operational, day tank present and operational, fuel fresh and rotated regularly. 

M Fuel system is operational and of adequate capacity, but day tank is missing or fuel is not fresh 
and rotated regularly.   

U Fuel system not functional. 

12. Fuel System for 
Pump Engines 

NA 

N/A No fuel system.   

  

A 
The normal power source and backup generators, if installed, are operational, properly 
exercised and well maintained.  Surge protection, grounding, lightning protection, 
transformers, and automatic/manual transfer of main power to backup system is working.   

M 
Normal power source and backup units, if applicable, are operational with minor discrepancies 
or maintenance, inspection and exercising record is present but not up to date.  Preventative 
maintenance or repairs are required.   

13. Power Source 

A 

U Normal power source or generators are not operational and must be repaired; or generator, if 
required, is not on site.   

There are no emergency generators associated with this 
project. Project is provided with a dead-ended fedder system 
which is maintained  per O&M requirements. Bi-annual oil 
testing of transformers is performed. 

A Operational and maintained free of damage, corrosion, and debris.  Preventative maintenance 
and system testing is being performed periodically. 

M Operational with minor discrepancies.  Preventative maintenance or repairs are required, but 
the components are expected to function adequately during the next flood event.   

14. Electrical 
Systems2 

A 

U Components of the electrical system will not function adequately during the next flood event 
and must be replaced.   

Interior/exterior lighting functional and maintained. MCC: 
breakers, indicator lights and meters all are functional. 

A Results of megger tests on pump motors or critical power cables show that the insulation 
meets manufacturer's or industry standards.  Tested within the last year.   

M 

Megger testing not conducted within the past year.  If megger tests on pump motors indicate 
that insulation resistance is below the manufacturer's or industry standard, but the resistance 
can be corrected with proper application of heat, this is minimally acceptable.  (The 
application of heat does not relate to critical power cables.) 

15. Megger Testing 
on Pump Motors 
and Critical Power 
Cables 

A 

U 
Megger tests not conducted within past two years, or tests indicate that insulation resistance is 
low enough that the equipment will not be able to meet design standards of operation; or 
evidence of arcing or shorting is detected visually.   

Sponsor does perform Bi-Annual electrical testing complete 
with report (2007).  



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A All enclosures, panels, conduits, and ducts are protected from corrosion damage and show no 
rust, damage, or deterioration that would cause a safety concern.   

M Minor surface corrosion which appears to be maintainable.  Cleaning and painting required.   

16. Enclosures, 
Panels, Conduit 
and Ducts 

A 

U Severely corroded and must be replaced to prevent failure, equipment damage, or safety 
issues. 

Enclosures, panels and conduits are in good working order 
without any visible signs of deterioration. 

A Intake and discharge pipelines have no corrosion and paint is intact, except for minor touch up 
required.  Pipe couplings and anchors have no leakage or corrosion. 

M Intake and discharge pipelines have minor corrosion and repair and painting is required.  Pipe 
coupling with anchors have minor leakage, corrosion and require bolts to be tightened. 

17. Intake and 
Discharge 
Pipelines 

A 

U Intake and discharge pipelines have major corrosion and replacement is required.  Pipe 
coupling with anchors have major leakage and is heavily corroded and requires replacement. 

Pump column, discharge pipe and coupling are intact 
without any visible signs of deterioration or leakage with the 
following exception: Fox Hollow, Spring Run and Mill 
Race PS pumps: repaired minor leak on oil lines, columns 
should be cleaned of its oil deposits at suction bell and 
monitored for source of deposits. 

A 

Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

M 
Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

18. Sluice/ Slide 
Gates3 

A 

N/A There are no sluice/ slide gates.   

Gates are operable and maintained per O&M requirements. 
Documentation of maintenance and operation available. 

A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance.   

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

19. Flap Gates/     
Flap Valves/ 
Pinch Valves1 

A 

N/A There are no gates on discharge lines from pump station.   

Gates are operable and maintained per O&M requirements. 
Documentation of maintenance and operation available. 
Installed flap gate lifting mechanism on Spring Run gravity 
flap gate for ease of debris removal. 

20. Cranes1 
M A Cranes operational and have been inspected and load tested in accordance with applicable 

standards within the last year.  Documentation is on hand.   
Crane is functional, lacks load test documentation. 
Requiring load testing annually seems excessive in light of 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

M Cranes have not been inspected or operationally tested within the past year, or there are visible 
signs of corrosion, oil leakage, etc, requiring maintenance.   

U Cranes are not operational, and this may prevent the pump station from functioning as 
required.  No documentation available on cranes.   

N/A There are no cranes.   

infrequent use. Requirement needs to be elevated to HQ for 
possible revision. 

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

21. Other Metallic 
Items  
(Equipment, 
Ladders, Platform 
Anchors, etc) A 

N/A There are no other significant metallic items.   

Painting and protection from corrosion is being performed 
on exposed metal parts. 

 

1 Proper operation of this item must be demonstrated during the inspection.   
2 Check motor control center, circuit breakers, pilot lights, volt meters, ammeters, sump level indicator, gate position indicators, remote operating systems, including SCADA and 
telemetry systems.  Also, check interior and exterior lighting; especially lighting near trash rack screens, ladders, walkways, etc.   
3 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators. 
 
 



Date Location Min. Sec.
Ave. 

Voltage
% A 
Volts

% B 
Volts

% C 
Volts

Ave. 
Amps

% A 
Amps

% B 
Amps

% C 
Amps

10/22/2008 McClure's Run 1 2450 2445 2450 30 34 32 6 17 2448.3 0.1% 0.1% 0.1% 32.0 6.3% 6.3% 0.0% 0.1% 6.3%
Test Run: DRY 2 2450 2445 2450 30 32 32 7 5 2448.3 0.1% 0.1% 0.1% 31.3 4.3% 2.1% 2.1% 0.1% 4.3%

3 ------ ------ ------ ------ ------ ------ 0 33 230.0 ------ ------ ------ 47.3 ------ ------ ------ ------ ------
4 ------ ------ ------ ------ ------ ------ 0 55 230.0 ------ ------ ------ 47.3 ------ ------ ------ ------ ------

10/22/2008 Penn Street 1 2450 2450 2450 24 24 25 4 30 2450.0 0.0% 0.0% 0.0% 24.3 1.4% 1.4% 2.7% 0.0% 2.7%
Test Run: DRY 2 2430 2425 2425 24 24 25 4 4 2426.7 0.1% 0.1% 0.1% 24.3 1.4% 1.4% 2.7% 0.1% 2.7%

 
10/22/2008 Basin street 1 ------ ------ ------ ------ ------ ------ 0 30 440.0 ------ ------ ------ 42.0 ------ ------ ------ ------ ------

Test Run: DRY 2 ------ ------ ------ ------ ------ ------ 2 27 440.0 ------ ------ ------ 78.0 ------ ------ ------ ------ ------

10/22/2008 Hepburn Street 2 4250 4225 4250 39 39 39 12 43 4241.7 0.2% 0.4% 0.2% 39.0 0.0% 0.0% 0.0% 0.4% 0.0%
Test Run: DRY 3 4250 4225 4250 37 37 35 12 55 4241.7 0.2% 0.4% 0.2% 36.3 1.8% 1.8% 3.7% 0.4% 3.7%

4 4250 4225 4250 39 40 40 9 46 4241.7 0.2% 0.4% 0.2% 39.7 1.7% 0.8% 0.8% 0.4% 1.7%
5 4250 4225 4250 39 40 41 9 0 4241.7 0.2% 0.4% 0.2% 40.0 2.5% 0.0% 2.5% 0.4% 2.5%

10/23/2008 Cemetary Run 1 ------ ------ ------ ------ ------ ------ 3 26 2300.0 ------ ------ ------ 145.0 ------ ------ ------ ------ ------
Test Run: DRY 2 ------ ------ ------ ------ ------ ------ 3 40 2300.0 ------ ------ ------ 145.0 ------ ------ ------ ------ ------

10/23/2008 Fox Hollow 1 2300 2300 2300 34 34 34 1 57 2300.0 0.0% 0.0% 0.0% 34.0 0.0% 0.0% 0.0% ------ ------
Test Run: DRY 2 2300 2300 2300 33 33 33 2 25 2300.0 0.0% 0.0% 0.0% 33.0 0.0% 0.0% 0.0% ------ ------

10/23/2008 Arch Street 1 ------ ------ ------ ------ ------ ------ ------ ------ 460.0 ------ ------ ------ 72.0 ------ ------ ------ ------ ------
Test Run: DRY 2 ------ ------ ------ ------ ------ ------ ------ ------ 460.0 ------ ------ ------ 72.0 ------ ------ ------ ------ ------

3 ------ ------ ------ ------ ------ ------ ------ ------ 460.0 ------ ------ ------ 72.0
Arch Street pumps are submersible pumps located in wetwell, rundown not observable.

10/23/2008 Spring Run 1 490 485 485 160 155 170 1 14 486.7 0.7% 0.3% 0.3% 161.7 1.0% 4.1% 5.2% 0.7% 5.2%
Test Run: DRY 2 490 485 485 170 160 175 1 15 486.7 0.7% 0.3% 0.3% 168.3 1.0% 5.0% 4.0% 0.7% 5.0%

10/23/2008 Mill Race 1 ------ ------ ------ ------ ------ ------ 0 23 440.0 ------ ------ ------ 83.0 ------ ------ ------ ------ ------
Test Run: DRY 2 ------ ------ ------ ------ ------ ------ 0 27  440.0 ------ ------ ------ 83.0 ------ ------ ------ ------ ------

Mill Race 1 & 2

The following pump sets do not have installed voltage are ammeter gauges and therefore are not recorded, information indicated is motor nameplate data:

Basin Street 1 & 2
Cemetary Run 1 & 2
Arch Street 1, 2 & 3

McClure's Run 3 & 4

Max. % voltage imbalance should not exceed 1% when measured at full load. Above 1% derating of motors is recommended. Current imbalance is directly related to voltage imbalance and can 
be 6-10 times the % V imbalance. Note: full load to mean operating normally durning pumping event. Test information above is provided where pumps were run dry not under load.

Amperage
Rundown

Susquehanna System

Voltage
Pump 
No.

Lycoming Creek System

Max % 
Voltage 

Deviation

Max % 
Current 

Deviation

2008 Annual Inspection Motor Data - City of Williamsport
% Voltage Deviation from 

Average
% Amps Deviation from 

Average
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Flood Damage Reduction Segment / System 
Supplemental Data Sheet 

 
This form is intended for the Corps' internal use and may not need to be updated with every inspection. 
 
Name of Segment / System: Northwest Williamsport 
Sponsor: City of Williamsport 
Location: Williamsport, PA 
River Basin: Susquehanna 
Project Description: Levee, pump stations, and apurtenant drainage structures. 
Authority that Project was Constructed Under: Flood Control Act approved 22 June, 1936 (PL-738, 74th Congress) 
Date of Construction:   
Approximate Annual Maintenance Costs:   
Construction:   Federally Constructed   Non-Federally Constructed 
Maintenance:   Federally Maintained   Non-Federally Maintained 

National Flood Insurance Program: 
a. Is the project currently NFIP?   Yes   No 
b. If in the NFIP, Date of Certification (per 44 CFR 65.10):   

Datum Information: 
a. Datum used for the design and construction of this project is: NGVD29 
b. Current recommended datum for this project is: NAVD88 
c. Has the Project been converted to the current recommended datum?   Yes   No 

Levee Embankment Data: Protected Features (For use in preparing estimates and PIRs): 
a. Levee Designed Gage Function Reading/Station:   a. Total acres protected:   
b. Level of Protection Provided:   b. Total agriculture production acres protected:   
c. Average Height of Levee:   c. Towns:   
d. Average Crown Width:   d. Businesses:   
e. Average Side Slope:   e. Residences:   

 f. Roads:   
 g. Utilities:   
 h. Barns:   
 i. Machine Sheds:   
 j. Outbuildings:   
 k. Irrigation Systems:   
 l. Grain Bins:   
 m. Other Facilities:   
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2008 USACE Annual (Routine) Inspection Reports 
 

G-3 South Williamsport 
 



 
Flood Damage Reduction Segment / System 

Inspection Report 

 Name of Segment / System: Williamsport -- South Williamsport  

 Public Sponsor(s):  Borough of South Williamsport  
 Public Sponsor Representative: Donna Brink  

 Sponsor Phone:  (570) 322-0158  

 Sponsor Email: dbrink@southwilliamsport.net  
 Corps of Engineers Inspector: J. Reed ; G. Crizer ; B. Cortright ; A. Zarnoski, P.E. ; J. Eckenrode ; T. Jameison Date of Inspection: 10/24/2008  

 Inspection Report Prepared By: Joe Reed Date Report Prepared: 11/14/2008  

 Internal Technical Review (for Periodic Inspections) By:  Date of ITR:   
 Final Approved By: Anthony Vidal, P.E. Date Approved: 1/20/2009  
    

  Initial Eligibility Inspection Overall Segment / System Rating:   Acceptable 
  Continuing Eligibility Inspection (Routine)    Minimally Acceptable 

Type of Inspection: 

  Continuing Eligibility Inspection (Periodic)    Unacceptable 
  Instructions 
  Initial Eligibility Inspection 
  General Items for All Flood Control Works 
  Levee Embankment 
  Concrete Floodwalls 
  Sheet Pile and Concrete I-walls 
  Interior Drainage System 
  Pump Stations 

Contents of Report: 

  FDR System Channels 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Flood Damage Reduction Segment / System 
Public Sponsor Pre-Inspection Form 

 
 

The following information is to be provided by the levee district sponsor prior to an inspection.  This information will be used to help evaluate the organizational capability of the 
levee district to manage the levee segment / system maintenance program. 
1.   Levee segment / system and district: (name of the segment / system and levee district) 

South Williamsport / Baltimore District USACE 

2.   Reporting period:   (month/day/year to month/day/year) 

September 2007- October 2008 

3.   Summary of maintenance required by last inspection report: 

Removal of vegetation, mowed, grease and exercise sluice and flap gates, camera inspection of pipes should be conducted within five years, and pump testing of relief wells should be conducted within five years. 

4.   Summary of maintenance performed this reporting period: 

Mowing, herbicide spraying of riprap, greased and exercised sluice and flapgates. 

5.   Summary of maintenance planned next reporting period: 

Removal of vegetation, mowed, grease and exercise sluice and flap gates, camera inspection of pipes should be conducted within four years, and pump testing of relief wells should be conducted within four years. 

6.   Summary of changes to segment / system since last inspection: 

  

7.   Problems/ issues requiring the assistance of the US Army Corps of Engineers: 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

 

Public Sponsor Pre-Inspection Report 
The following information is to be provided by the levee district sponsor prior to an inspection 
 
8.   Levee district organization:  (elected or appointed levee district officials and key employees) 
Name Position Mailing Address Phone Number Email Address 
 Donna Brink Borough Secretary/Treasurer   329 – 331 W. Southern Avenue, South Williamsport, PA 17702 (570) 322-0158  dbrink@southwilliamsport.net 
 William Webb Superintendent of Streets   329 – 331 W. Southern Avenue, South Williamsport, PA 17702  (570) 322-0158  bwebb@southwilliamsport.net 
 John West Emergency Management Coordinator   329 – 331 W. Southern Avenue, South Williamsport, PA 17702  (570) 326-5706 jwest@southwilliamsport.net  
Carl Lougenslager Borough of South Williamsport  (570) 322-8048   
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

General Instructions for the Inspection of Flood Damage Reduction Segments / Systems 
 

          
A.   Purpose of USACE Inspections: 

      
 The primary purpose of these inspections is to prevent loss of life and catastrophic damages; preserve the value of Federal investments, and to encourage non-Federal sponsors to bear responsibility for 

their own protection.  Inspections should assure that Flood Damage Reduction structures and facilities are continually maintained and operated as necessary to obtain the maximum benefits.  Inspections 
are also conducted to determine eligibility for Rehabilitation Assistance under authority of PL 84-99 for Federal and non-Federal systems.  (ER 1130-2-530, ER 500-1-1) 

B.   Types of Inspections:       
 The Corps conducts several types of inspections of Flood Damage Reduction systems, as outlined below: 
           
 Continuing Eligibility Inspections 
 Initial Eligibility Inspections 

Routine Inspections Periodic Inspections 
 IEIs are conducted to determine whether a non-

Federally constructed Flood Damage Reduction 
system meets the minimum criteria and standards set 
forth by the Corps for initial inclusion into the 
Rehabilitation and Inspection Program.   

RIs are intended to verify proper 
maintenance, owner 
preparedness, and component 
operation.   

PIs are intended to verify proper maintenance and component operation and to evaluate operational adequacy, 
structural stability, and safety of the system.  Periodic Inspections evaluate the system's original design criteria 
vs.  current design criteria to determine potential performance impacts, evaluate the current conditions, and 
compare the design loads and design analysis used against current design standards.  This is to be done to 
identify components and features for the sponsor that need to be monitored more closely over time or 
corrected as needed.  (Periodic Inspections are used as the basis of risk assessments.) 

      
 

    

C.   Inspection Boundaries:       
 Inspections should be conducted so as to rate each Flood Damage Reduction "Segment" of the system.  The overall system rating will be the lowest segment rating in the system.   

           
 Project System  Segment 
 A flood damage reduction project is made up of one 

or more flood damage reduction systems which were 
under the same authorization.   

A flood damage reduction system is made up of one or more flood damage 
reduction segments which collectively provide flood damage reduction to a 
defined area.  Failure of one segment within a system constitutes failure of the 
entire system.  Failure of one system does not affect another system.   

A flood damage reduction segment is defined as a discrete 
portion of a flood damage reduction system that is operated and 
maintained by a single entity.  A flood damage reduction 
segment can be made up of one or more features (levee, 
floodwall, pump stations, etc).   

 
          

D.   Land Use Definitions:       
 The following three definitions are intended for use in determining minimum required inspection intervals and initial requirements for inclusion into the Rehabilitation and Inspection Program.  

Inspections should be considered for all systems that would result in significant environmental or economic impact upon failure regardless of specific land use.   
           
 Agricultural Rural  Urban 
 Protected population in the range of zero to 5 

households per square mile protected.   
Protected population in the range 
of 6 to 20 households per square 
mile protected.   

Greater than 20 households per square mile; major industrial areas with significant infrastructure investment.  
Some protected urban areas have no permanent population but may be industrial areas with high value 
infrastructure with no overnight population.   
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

E.   Use of the Inspection Report Template:       

 The report template is intended for use in all Army Corps of Engineers inspections of levee and floodwall systems and flood damage reduction channels.  The section of the template labeled “Initial 
Eligibility" only needs to be completed during Initial Eligibility Inspections of Non-Federally constructed Flood Damage Reduction Systems.  The section labeled "General Items" needs to be completed 
with every inspection, along with all other sections that correspond to features in the system.  The section labeled "Public Sponsor Pre-Inspection Report" is intended for completion before the inspection, 
if possible.   

 
          

F.   Individual Item / Component Ratings:       
 Assessment of individual components rated during the inspection should be based on the criteria provided in the inspection report template, though inspectors may incorporate additional items into the 

report based on the characteristics of the system.  The assessment of individual components should be based on the following definitions.   
           

 Acceptable Item Minimally Acceptable Item Unacceptable Item 
 The inspected item is in satisfactory condition, with 

no deficiencies, and will function as intended during 
the next flood event.   

The inspected item has one or more minor deficiencies that need to be 
corrected.  The minor deficiency or deficiencies will not seriously impair the 
functioning of the item as intended during the next flood event.   

The inspected item has one or more serious deficiencies that 
need to be corrected.  The serious deficiency or deficiencies will 
seriously impair the functioning of the item as intended during 
the next flood event.   

           
G.   Overall Segment / System Ratings:       

 Determination of the overall system rating is based on the definitions below.  Note that an Unacceptable System Rating may be either based on an engineering determination that concluded that noted 
deficiencies would prevent the system from functioning as intended during the next flood event, or based on the sponsor's demonstrated lack of commitment or inability to correct serious deficiencies in a 
timely manner.   

           
 Acceptable System Minimally Acceptable System Unacceptable System 
 All items or components are rated as Acceptable.   One or more items are rated as Minimally Acceptable or one or more items are 

rated as Unacceptable and an engineering determination concludes that the 
Unacceptable items would not prevent the segment / system from performing 
as intended during the next flood event.   

One or more items are rated as Unacceptable and would prevent 
the segment / system from performing as intended, or a serious 
deficiency noted in past inspections (which had previously 
resulted in a minimally acceptable system rating) has not been 
corrected within the established timeframe, not to exceed two 
years.   

           
H.   Eligibility for PL84-99 Rehabilitation Assistance:      

 Inspected systems that are not operated and maintained by the Federal government may be Active in the Corps' Rehabilitation and Inspection Program (RIP) and eligible for rehabilitation assistance from 
the Corps as defined below: 

           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

The system is active in the RIP and eligible for       
PL84-99 rehabilitation assistance.   

The system is Active in the RIP during the time that it takes to make needed 
corrections.  Active systems are eligible for rehabilitation assistance.  
However, if the sponsor does not present USACE with proof that serious 
deficiencies (which had previously resulted in a minimally acceptable system 
rating) were corrected within the established timeframe, then the system will 
become Inactive in the RIP.   

The system is Inactive in the RIP, and the status will remain 
Inactive until the sponsor presents USACE with proof that all 
items rated Unacceptable have been corrected.  Inactive systems 
are ineligible for rehabilitation assistance.   
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Inspection Report 

US Army Corps 
of Engineers® 

           
I.   Reporting:        

 After the inspection, the Corps is responsible for assembling an inspection report (or a summary report if it was a Periodic Inspection) including the following information: 

 
  a.   All sections of the report template used during the inspection, including the cover and pre-inspection materials.  (Supplemental data collected, and any sections of the template that 

weren't used during the inspection do not need to be included with the report.) 

   b.   Photos of the general system condition and noted deficiencies.   

   c.   A plan view drawing of the system, with stationing, to reference locations of items rated less than acceptable.   

   d.   The relative importance of the identified maintenance issues should be specified in the transmittal letter.   

 
  e.   If the Overall System Rating is Minimally Acceptable, the report needs to establish a timeframe for correction of serious deficiencies noted (not to exceed two years) and indicate 

that if these items are not corrected within the required timeframe, the system will be rated as Unacceptable and made Inactive in the Rehabilitation Inspection Program.   

           
J.   Notification:        

 Reports are to be disseminated as follows within 30 days of the inspection date.   
           
 If the Overall System Rating is Acceptable If the Overall System Rating is Minimally Acceptable If the Overall System Rating is Unacceptable 

 

Reports need to be provided to the local sponsor and 
the county emergency management agency.   

Reports need to be provided to the local sponsor, state emergency management 
agency, county emergency management agency, and to the FEMA region.   

Reports need to be provided to the local sponsor, state 
emergency management agency, county emergency management 
agency, FEMA region, and to the Congressional delegation 
within 30 days of the inspection.   

 



General Items for All Flood Damage Reduction Segments / Systems 
For use during all inspections of all Flood Damage Reduction Segments / Systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 
Levee Owner's Manual, O&M Manuals, and/or manufacturer's operating instructions are 
present. 

M 
Sponsor manuals are lost or missing or out of date; however, sponsor will obtain manuals 
prior to next scheduled inspection. 

1. Operations and 
Maintenance 
Manuals 

A 

U Sponsor has not obtained lost or missing manuals identified during previous inspection. 

Sponsor had O & M manual on hand at the time of 
inspection. 

A 
The sponsor maintains a stockpile of sandbags, shovels, and other flood fight supplies which 
will adequately supply all needs for the initial days of a flood fight.  Sponsor determines 
required quantity of supplies after consulting with inspector. 

2. Emergency 
Supplies and 
Equipment         
(A or M only) 

A 
M 

The sponsor does not maintain an adequate supply of flood fighting materials as part of their 
preparedness activities. 

Ready, Available, and on hand. 

A 

Sponsor has a written system-specific flood response plan and a solid understanding of how to 
operate, maintain, and staff the FDR system during a flood.  Sponsor maintains a list of 
emergency contact information for appropriate personnel and other emergency response 
agencies. 

3. Flood 
Preparedness and 
Training             
(A or M only) A 

M 
The sponsor maintains a good working knowledge of flood response activities, but 
documentation of system-specific emergency procedures and emergency contact personnel is 
insufficient or out of date. 

Sponsor portrayed excellent training and preparedness. 

 
 
 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A 

The levee has little or no unwanted vegetation (trees, bush, or undesirable weeds), except for 
vegetation that is properly contained and/or situated on overbuilt sections, such that the 
mandatory 3-foot root-free zone is preserved around the levee profile. The levee has been 
recently mowed. The vegetation-free zone extends 15 feet from both the landside and 
riverside toes of the levee to the centerline of the tree. If the levee access easement doesn't 
extend to the described limits, then the vegetation-free zone must be maintained to the 
easement limits. Reference EM 1110-2-301 or Corps policy for regional vegetation variance. 

M 
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the levee. 

1. Unwanted 
Vegetation 
Growth1 

M 

U 
Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above and must to be removed to reestablish or ascertain 
levee integrity.   

WLSO_2008_a_0001: Unwanted vegetation on L/S of levee 
from approx. Sta. 122+00 to 119+50 should be determined if 
within 15' from toe of levee clear zone, if so it should be 
removed. 
USACE_CENAB_WLSO_2008_a_0003: Soft vegetation on 
R/S of the levee on the Western side of the project near the 
tie-out should be cleared off the bank. 
USACE_CENAB_WLSO_2008_a_0005: Sponsor was in 
the process of removing brush from the R/S of the levee 
between approx. Sta. 36+00 to 77+00. 
USACE_CENAB_WLSO_2008_a_0006: The sponsor has 
removed a large amount of brush and was in the process of 
reseeding the area between Sta. 16+00 to 24+00. 

A There is good coverage of sod over the levee. 

M 

Approximately 25% of the sod cover is missing or damaged over a significant portion or over 
significant portions of the levee embankment.  This may be the result of over-grazing or 
feeding on the levee, unauthorized vehicular traffic, chemical or insect problems, or burning 
during inappropriate seasons. 

U Over 50% of the sod cover is missing or damaged over a significant portion or portions of the 
levee embankment.   

2. Sod Cover 

A 

N/A Surface protection is provided by other means. 

Minor spots bare of sod were noted along the crown of the 
levee throughout the project. 

A 
No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present within the easement area.  Encroachments have been previously reviewed by the 
Corps, and it was determined that they do not diminish proper functioning of the levee. 

M 

Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present, or inappropriate activities noted that should be corrected but will not inhibit 
operations and maintenance or emergency operations.  Encroachments have not been 
reviewed by the Corps. 

3. Encroachments 

A 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the levee. 

No deficiencies noted at the time of inspection. 

4. Closure Structures 
(Stop Log, 
Earthen Closures, 
Gates, or Sandbag 

A A 

Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

No deficiencies noted at the time of inspection. 
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U 

Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

Closures)           
(A or U only) 

N/A 
There are no closure structures along this component of the FDR segment / system. 

A No slides, sloughs, tension cracking, slope depressions, or bulges are present. 

M Minor slope stability problems that do not pose an immediate threat to the levee embankment.

5. Slope Stability 

A 
U Major slope stability problems (ex.  deep seated sliding) identified that must be repaired to 

reestablish the integrity of the levee embankment. 

No deficiencies noted at the time of inspection. 

A No erosion or bank caving is observed on the landward or riverward sides of the levee that 
might endanger its stability. 

M There are areas where minor erosion is occurring or has occurred on or near the levee 
embankment, but levee integrity is not threatened. 

6. Erosion/ Bank 
Caving 

A 

U 
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the 
levee.  The erosion or caving has progressed into the levee section or into the extended 
footprint of the levee foundation and has compromised the levee foundation stability. 

No deficiencies noted at the time of inspection. 

A 
No observed depressions in crown.  Records exist and indicate no unexplained historical 
changes. 

M Minor irregularities that do not threaten integrity of levee.  Records are incomplete or 
inclusive. 

7. Settlement2 

A 

U Obvious variations in elevation over significant reaches.  No records exist or records indicate 
that design elevation is compromised. 

No deficiencies noted at the time of inspection. 

A 
There are scattered, shallow ruts, pot holes, or other depressions on the levee that are 
unrelated to levee settlement.  The levee crown, embankments, and access road crowns are 
well established and drain properly without any ponded water. 

M There are some infrequent minor depressions less than 6 inches deep in the levee crown, 
embankment, or access roads that will pond water. 

8. Depressions/ 
Rutting 

M 

U 

There are depressions greater than 6 inches deep that will pond water. 

USACE_CENAB_WLSO_2008_a_0002: A 4' x 4' x 3' hole, 
due to past construction by the property owner, on L/S of 
levee near the tie-out on the Western side of the project 
should be backfilled. 
USACE_CENAB_WLSO_2008_a_0007: New construction 
conducted by PennDOT of the Market Street Bridge has 
resulted in repair and rebuilding of levee. The levee in this 
area, especially on the West side of the Construction project, 
should be confirmed to be constructed up to the original 
level of protection using acceptable material and compaction 
methods. 

9. Cracking A A Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the 
crack.  No cracks extend continuously through the levee crest. 

No deficiencies noted at the time of inspection. 
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M 
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along 
the crack.  No cracks extend continuously through the levee crest.  Longitudinal cracks are no 
longer than the height of the levee. 

U 
Cracks exceed 6 inches in depth.  Longitudinal cracks are longer than the height of the levee 
and/or exhibit vertical movement along the crack.  Transverse cracks extend through the entire 
levee width. 

A Continuous animal burrow control program in place that includes the elimination of active 
burrowing and the filling in of existing burrows.   

M 
The existing animal burrow control program needs to be improved.  Several burrows are 
present which may lead to seepage or slope stability problems, and they require immediate 
attention.   

10. Animal Control 

A 

U 
Animal burrow control program is not effective or is nonexistent.  Significant maintenance is 
required to fill existing burrows, and the levee will not provide reliable flood protection until 
this maintenance is complete.   

No deficiencies noted at the time of inspection. 

A 

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector.

M 

There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector.

U 

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector.

11. Culverts/ 
Discharge Pipes3    
(This item 
includes both 
concrete and 
corrugated metal 
pipes.) 

A 

N/A There are no discharge pipes/ culverts. 

No deficiencies noted at the time of inspection. Sponsor 
should conduct camera inspection of all pipes within the 
next four years. 



Levee Embankments 
For use during Initial and Continuing Eligibility Inspections of levee segments / systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
 

Levee Embankments 
Page 4 of 9  

 

Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

M 
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.  

U 
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.  

12. Riprap 
Revetments & 
Bank Protection 

A 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

No deficiencies noted at the time of inspection. 

A Existing revetment protection is properly maintained, undamaged, and clearly visible. 

M 
Minor revetment displacement or deterioration that does not pose an immediate threat to the 
integrity of the levee.  Unwanted vegetation must be cleared or sprayed with an appropriate 
herbicide.  

U 
Significant revetment displacement, deterioration, or exposure of bedding observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Revetment protection is hidden by dense brush and trees. 

13. Revetments other 
than Riprap 

NA 

N/A There are no such revetments protecting this feature of the segment / system. 

  

A 

Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided.

M 
Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U 
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing.

14. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

A 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

Sounding and pump testing of the 25 wells should be 
conducted within the next four years. 
 
Unable to observe wells since discharge is collected below 
ground.   

A No evidence or history of unrepaired seepage, saturated areas, or boils.15. Seepage A 
M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 

landside toe but not on the landward slope of levee.  No evidence of soil transport. 

No deficiencies noted at the time of inspection. 
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U Evidence or history of active seepage, extensive saturated areas, or boils. 
 
1 If there is significant growth on the levee that inhibits the inspection of animal burrows or other items, the inspection should be ended until this item is corrected. 
2 Detailed survey elevations are normally required during Periodic Inspections, and whenever there are obvious visual settlements. 
3 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared. 
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Inspect ID: WLSO_2008_a_0002   Name: Levee Embankments- Depression  Caption: 4' x 4' x 3' hole, due to past construction by property owner on L/S of levee near the tie-
out on the Western side of the project. 
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Inspect ID: WLSO_2008_a_0005   Name: Levee Embankments- Unwanted Vegetation  Caption: Sponsor was in the process of removing brush from the R/S of the levee 
between approx. Sta. 36+00 to 77+00. 
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Inspect ID: WLSO_2008_a_0007   Name: Levee Embankments- Depression  Caption: New construction conducted by PennDOT of Market Street Bridge has resulted in repair 
and rebuilding of levee. 
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of Engineers® 

 
Inspect ID: WLSO_2008_a_0007   Name: Levee Embankments- Depression  Caption: New construction conducted by PennDOT of Market Street Bridge has resulted in repair 
and rebuilding of levee. 
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A 

A grass-only or paved zone is maintained on both sides of the floodwall, free of all trees, 
brush, and undesirable weeds. The vegetation-free zone extends 15 feet from both the land 
and riverside of the floodwall, at ground-level, to the centerline of the tree. Additionally, an 8-
foot root-free zone is maintained around the entire structure, including the floodwall toe, heel, 
and any toe-drains. If the floodwall access easement doesn't extend to the described limits, 
then the vegetation-free zone must be maintained to the easement limits.  Reference EM 1110-
2-301 and/or Corps policy for regional vegetation variance. 

M 
Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the floodwall. 

1. Unwanted 
Vegetation 
Growth1 

A 

U 
Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above.  This vegetation threatens the operation or integrity 
of the floodwall and must be removed. 

USACE_CENAB_WLSO_2008_a_0004: Vegetation in 
riprap between approx. Sta. 13+08 to 15+50 on R/S of the 
floodwall. 
 
During follow-up inspection on 12/15/2008, the unwanted 
vegetation in this area had been removed.  Consequently, 
rating was changed to “A.”  

A 
No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the floodwall. 

M 
Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.  

2. Encroachments 

A 

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of the floodwall.   

No deficiencies noted at the time of inspection. 

A 

Closure structure in good repair.  Placing equipment, stoplogs, and other materials are readily 
available at all times.  Components are clearly marked and installation instructions/ 
procedures readily available.  Trial erections have been accomplished in accordance with the 
O&M Manual. 

U 

Any of the following issues is cause for this rating: Closure structure in poor condition.  Parts 
missing or corroded.  Placing equipment may not be available within the anticipated warning 
time.  The storage vaults cannot be opened during the time of inspection.  Components of 
closure are not clearly marked and installation instructions/ procedures are not readily 
available.  Trial erections have not been accomplished in accordance with the O&M Manual. 

3. Closure Structures 
(Stop Log 
Closures and 
Gates)                 
(A or U only) 

NA 

N/A There are no closure structures along this component of the FDR segment / system. 

  

A 
Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

4. Concrete Surfaces 
A 

M 
Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

USACE_CENAB_WLSO_2008_a_0008: Negligable 
cracking on top of floodwall at approx. Sta. 35+20 should be 
monitored to assure that condition does not worsen. 
 
While not imperative or deterimental to the system at this 
time, the form pop-outs in the floodwalls should be repaired. 
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U 
Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

M 

There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

5. Tilting, Sliding or 
Settlement of 
Concrete 
Structures2 

A 

U 

There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

No deficiencies noted at the time of inspection. 

A No active erosion, scouring, or bank caving that might endanger the structure's stability.   

M 

There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
For the purposes of inspection, the erosion or scour is not closer to the riverside face of the 
wall than twice the floodwall's underground base width if the wall is of L-wall or T-wall 
construction; or if the wall is of sheetpile or I-wall construction, the erosion is not closer than 
twice the wall's visible height.  Additionally, rate of erosion is such that the wall is expected to 
remain stabile until the next inspection.   

6. Foundation of 
Concrete 
Structures1 

A 

U 

Erosion or bank caving observed that is closer to the wall than the limits described above, or is 
outside these limits but may lead to structural instabilities before the next inspection.  
Additionally, if the floodwall is of I-wall or sheetpile construction, the foundation is 
unacceptable if any turf, soil or pavement material got washed away from the landside of the 
I-wall as the result of a previous overtopping event.   

No deficiencies noted at the time of inspection. 

A 
The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   
  

7. Monolith Joints 
A 

M 
The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

No deficiencies noted at the time of inspection. 
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U 

The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the floodwall.   

A 

Toe drainage systems and pressure relief wells necessary for maintaining FDR segment / 
system stability during high water functioned properly during the last flood event and no 
sediment is observed in horizontal system (if applicable).  Nothing is observed which would 
indicate that the drainage systems won't function properly during the next flood, and 
maintenance records indicate regular cleaning.  Wells have been pumped tested within the 
past 5 years and documentation is provided. 

M 
Toe drainage systems or pressure relief wells are damaged and may become clogged if they 
are not repaired.  Maintenance records are incomplete or indicate irregular cleaning and pump 
testing.   

U 
Toe drainage systems or pressure relief wells necessary for maintaining FDR segment / 
system stability during flood events have fallen into disrepair or have become clogged.  No 
maintenance records.  No documentation of the required pump testing. 

8. Underseepage 
Relief Wells/ Toe 
Drainage Systems 

NA 

N/A There are no relief wells/ toe drainage systems along this component of the FDR segment / 
system. 

  

A No evidence or history of unrepaired seepage, saturated areas, or boils. 
 

M 
Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of levee.  No evidence of soil transport. 
 

9. Seepage 

A 

U Evidence or history of active seepage, extensive saturated areas, or boils. 
 

No deficiencies noted at the time of inspection. 

 

1 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
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Inspect ID: WLSO_2008_a_0008   Name: Floodwalls- Concrete Surface  Caption: Negligable cracking on top of floodwall at approx. Sta. 35+20. 
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A 
No obstructions, vegetation, debris, or sediment accumulation noted within interior drainage 
channels or blocking the culverts, inlets, or discharge areas.  Concrete joints and weep holes 
are free of grass and weeds.   

M 
Obstructions, vegetation, debris, or sediment are minor and have not impaired channel flow 
capacity or blocked more than 10% of any culvert openings, but should be removed.  A 
limited volume of grass and weeds may be present in concrete channel joints and weep holes.  

1. Vegetation and 
Obstructions 

A 

U 
Obstructions, vegetation, debris, or sediment have impaired the channel flow capacity or 
blocked more than 10% of a culvert opening.  Sediment and debris removal required to re-
establish flow capacity.   

No deficiencies noted at the time of inspection. 
 
Note that Hagermann’s Run intake levee was not inspected.  
Vegetation reported last year.   

A 
No trash, debris, unauthorized structures, excavations, or other obstructions present within the 
easement area.  Encroachments have been previously reviewed by the Corps, and it was 
determined that they do not diminish proper functioning of the interior drainage system. 

M 
Trash, debris, unauthorized structures, excavations, or other obstructions present, or 
inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  Encroachments have not been reviewed by the Corps.  

2. Encroachments 

A 

U 
Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations 
and maintenance, emergency operations, or negatively impact the integrity of this component 
of the interior drainage system.   

No deficiencies noted at the time of inspection. 

A No trash, debris, structures, or other obstructions present within the ponding areas.  Sediment 
deposits do not exceed 10% of capacity.   

M 
Trash, debris, excavations, structures, or other obstructions present, or inappropriate activities 
that will not inhibit operations and maintenance.  Sediment deposits do not exceed 30% of 
capacity. 

U 
Trash, debris, excavations, structures, or other obstructions, or other encroachments or 
activities noted that will inhibit operations, maintenance, or emergency work.  Sediment 
deposits exceeds 30% of capacity.   

3. Ponding Areas 

A 

N/A There are no ponding areas associated with the interior drainage system. 

No deficiencies noted at the time of inspection. 

A 
Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   

4. Fencing and 
Gates1 

A 

N/A There are no features noted that require safety fencing. 

No deficiencies noted at the time of inspection. 

5. Concrete Surfaces 
(Such as gate A A 

Negligible spalling, scaling or cracking.  If the concrete surface is weathered or holds 
moisture, it is still satisfactory but should be seal coated to prevent freeze/ thaw damage.   

No deficiencies noted at the time of inspection. 



Interior Drainage System 
For use during Initial and Continuing Eligibility Inspections of interior drainage systems 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
 

Interior Drainage System 
Page 2 of 5  

 

Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

M 
Spalling, scaling, and open cracking present, but the immediate integrity or performance of 
the structure is not threatened.  Reinforcing steel may be exposed.  Repairs/ sealing is 
necessary to prevent additional damage during periods of thawing and freezing.   

U 
Surface deterioration or deep cracks present that may result in an unreliable structure.  Any 
surface deterioration that exposes the sheet piling or lies adjacent to monolith joints may 
indicate underlying reinforcement corrosion and is unacceptable.   

wells, outfalls, 
intakes, or 
culverts) 

N/A There are no concrete items in the interior drainage system.   

A There are no significant areas of tilting, sliding, or settlement that would endanger the 
integrity of the structure.   

M 

There are areas of tilting, sliding, or settlement (either active or inactive) that need to be 
repaired.  The maximum offset, either laterally or vertically, does not exceed 2 inches unless 
the movement can be shown to be no longer actively occurring.  The integrity of the structure 
is not in danger.   

U 

There are areas of tilting, sliding, or settlement (either active or inactive) that threaten the 
structure's integrity and performance.  Any movement that has resulted in failure of the 
waterstop (possibly identified by daylight visible through the joint) is unacceptable.  
Differential movement of greater than 2 inches between any two adjacent monoliths, either 
laterally or vertically, is unacceptable unless it can be shown that the movement is no longer 
active.  Also, if the floodwall is of I-wall construction, then any visible or measurable tilting 
of the wall toward the protected side that has created an open horizontal crack on the riverside 
base of a monolith is unacceptable.   

6. Tilting, Sliding or 
Settlement of 
Concrete and 
Sheet Pile 
Structures2       

(Such as gate 
wells, outfalls, 
intakes, or 
culverts) A 

N/A There are no concrete items in the interior drainage system.   

No deficiencies noted at the time of inspection. 

A No active erosion, scouring, or bank caving that might endanger the structure's stability.   

M 

There are areas where the ground is eroding towards the base of the structure.  Efforts need to 
be taken to slow and repair this erosion, but it is not judged to be close enough to the structure 
or to be progressing rapidly enough to affect structural stability before the next inspection.  
The rate of erosion is such that the structure is expected to remain stabile until the next 
inspection.   

U Erosion or bank caving observed that may lead to structural instabilities before the next 
inspection. 

7. Foundation of 
Concrete 
Structures3     
(Such as culverts, 
inlet and 
discharge 
structures, or 
gatewells.) 

A 

N/A There are no concrete items in the interior drainage system.   

No deficiencies noted at the time of inspection. 

A The joint material is in good condition.  The exterior joint sealant is intact and cracking/ 
desiccation is minimal.  Joint filler material and/or waterstop is not visible at any point.   

8. Monolith Joints A 

M 
The joint material has appreciable deterioration to the point where joint filler material and/or 
waterstop is visible in some locations.  This needs to be repaired or replaced to prevent 
spalling and cracking during freeze/ thaw cycles, and to ensure water tightness of the joint.   

No deficiencies noted at the time of inspection. 
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U 

The joint material is severely deteriorated or the concrete adjacent to the monolith joints has 
spalled and cracked, damaging the waterstop; in either case damage has occurred to the point 
where it is apparent that the joint is no longer watertight and will not provide the intended 
level of protection during a flood.   

N/A There are no monolith joints in the interior drainage system.   

A 

There are no breaks, holes, cracks in the discharge pipes/ culverts that would result in 
significant water leakage.  The pipe shape is still essentially circular.  All joints appear to be 
closed and the soil tight.  Corrugated metal pipes, if present, are in good condition with 100% 
of the original coating still in place (either asphalt or galvanizing) or have been relined with 
appropriate material, which is still in good condition.  Condition of pipes has been verified 
using television camera video taping or visual inspection methods within the past five years, 
and the report for every pipe is available for review by the inspector. 

M 

There are a small number of corrosion pinholes or cracks that could leak water and need to be 
repaired, but the entire length of pipe is still structurally sound and is not in danger of 
collapsing.  Pipe shape may be ovalized in some locations but does not appear to be 
approaching a curvature reversal.  A limited number of joints may have opened and soil loss 
may be beginning.  Any open joints should be repaired prior to the next inspection.  
Corrugated metal pipes, if present, may be showing corrosion and pinholes but there are no 
areas with total section loss.  Condition of pipes has been verified using television camera 
video taping or visual inspection methods within the past five years, and the report for every 
pipe is available for review by the inspector. 

U 

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing or as 
already begun to collapse.  Corrugated metal pipes have suffered 100% section loss in the 
invert.  HOWEVER: Even if pipes appear to be in good condition, as judged by an external 
visual inspection, an Unacceptable Rating will be assigned if the condition of pipes has not 
been verified using television camera video taping or visual inspection methods within the 
past five years, and reports for all pipes are not available for review by the inspector. 

9. Culverts/ 
Discharge Pipes4 

A 

N/A There are no discharge pipes/ culverts.   

No deficiencies noted at the time of inspection. Camera 
inspection of all pipes should be conducted within the next 
four years. 

A 

Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

M 
Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

10. Sluice / Slide 
Gates5 

A 

N/A There are no sluice/ slide gates.   

No deficiencies noted at the time of inspection. 
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A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance. 

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

11. Flap Gates/      
Flap Valves/ 
Pinch Valves1 

A 

N/A There are no flap gates.   

No deficiencies noted at the time of inspection. 

A Trash racks are fastened in place and properly maintained.   

M 
Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

12. Trash Racks  
(non-mechanical) 

A 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

No deficiencies noted at the time of inspection. 

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

13. Other Metallic 
Items 

NA 

N/A There are no other significant metallic items.   

  

A No riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of channel bank.  Riprap intact with no woody vegetation present. 

M 
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U 
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

14. Riprap 
Revetments of 
Inlet/ Discharge 
Areas 

A 

N/A There is no riprap protecting this feature of the segment / system, or riprap is discussed in 
another section. 

No deficiencies noted at the time of inspection. 

15. Revetments other 
than Riprap NA A No riprap displacement or stone degradation that could pose an immediate threat to the 

integrity of channel bank.  Riprap intact with no woody vegetation present. 
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M 
Minor riprap displacement or stone degradation that could pose an immediate threat to the 
integrity of the channel bank.  Unwanted vegetation must be cleared or sprayed with an 
appropriate herbicide.   

U 
Significant riprap displacement, exposure of bedding, or stone degradation observed.  Scour 
activity is undercutting banks, eroding embankments, or impairing channel flows by causing 
turbulence or shoaling.  Rock protection is hidden by dense brush, trees, or grasses.   

N/A There are no such revetments protecting this feature of the segment / system. 
 

1 Proper operation of this item must be demonstrated during the inspection.   
2 The sponsor should be monitoring any observed movement to verify whether the movement is active or inactive.   
3 Inspectors must have as-built drawings available during the inspection so that the lateral distance to the heel and toe of the floodwalls can be determined in the field.   
4 The decision on whether or not USACE inspectors should enter a pipe to perform a detailed inspection must be made at the USACE District level.  This decision should be made 
in conjunction with the District Safety Office, as pipes may be considered confined spaces.  This decision should consider the age of the pipe, the diameter of the pipe, the apparent 
condition of the pipe, and the length of the pipe.  If a pipe is entered for the purposes of inspection, the inspector should record observations with a video camera in order that the 
condition of the entire pipe, including all joints, can later be assessed.  Additionally, the video record provides a baseline to which future inspections can be compared.   
5 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators.   
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A 
Operation, maintenance and inspection records are present at the pump station and are being 
used and updated, and personnel have been trained in pump station operations.  Names and last 
training date shown in the record book.   

M Operation, maintenance and inspection records are present but not adequately used and 
updated. 

1. Pump Stations 
Operating, 
Maintenance, 
Training, & 
Inspection 
Records 

M 

U No operation, maintenance and inspection records are present, or refresher training for 
personnel has not been conducted.   

New pumpsets and switchgear recently installed. 
Maintenance records for defined maintenance actions 
relative to new equipment installed is under development by 
vendor. Operators are trained in Pump Station operation, 
however training records are not on file. 

A 

Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and updated as required, and adequately cover all pertinent pump station features.  
O&M manuals include points of contact for manufacturers and suppliers of major equipment 
used in the facility. 

M 
Operation and Maintenance Equipment Manuals and/or posted operating instructions are 
present and adequately cover all pertinent pump station features.  However, they are 
incomplete and the necessary updates have not been made.   

2. Pump Station 
Operations and 
Maintenance 
Equipment 
Manuals M 

U Operation and Maintenance Equipment Manuals are not available.   

Operating instructions are not posted and points of contact 
are not defined. O&M for new pump sets and switchgear 
require maintenance procedures and frequency. Federal 
project O&M needs update relative to new equipment 
recently installed. 

A Safety compliance inspection reports by applicable local, state, or federal agencies available 
for review.   

3. Safety 
Compliance A 

M No safety compliance inspection reports are available for review.   

Fire extinguishers are installed and are inspected annualy, 
personnel are trained in confined space entry, OSHA 
regulations are followed. Space is clean and free of hazards. 

A 
A telephone, cellular phone, two-way radio, or similar device is available to pump station 
operator and maintenance personnel.   

4. Communications 
(A or M only) 

A 
M A telephone, cellular phone, two-way radio, or similar device is not available to pump station 

operator and maintenance personnel.   

Two-way radio is the primary means of communication. 

A 
The building is in good structural condition with no major foundation settlement problems.  
The roof is not leaking, intake & exhaust louvers are clear of debris, fans are operational, etc.  

M 
There are minor structural defects, minimal foundation settlement, leaks, or other conditions 
noted that need repair.  Defects do not threaten the structural integrity or stability of the 
building, and will not impact pumping operations.   

5. Plant Building 

A 

U The structural integrity or stability of the building is threatened, or there is damage to the 
building that threatens safety of the operator or impacts pumping operations. 

Buildings do not exhibit any signs of disrepair, they are 
being maintained. Roofs do not leak,  heating system and 
louvers are functional and maintained. Good housekeeping 
is observed. New roof at Hill Station. Consideration should 
be given to painting floors. Painting of walls will 
significantly increase lighting level. 

A Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.   

M Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be 
missing or damaged.   

6. Fencing and 
Gates1 A 

U Fencing and gates are damaged or corroded to the point that replacement is required, or 
potentially dangerous features are not secured.   

Fencing is in good condition, locks are in place. 
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N/A There are no features noted that require safety fencing.   

A 
All pumps are properly maintained and lubricated.  Systems are periodically tested and 
documented for review.  No vibration, cavitation noises or unusual sounds are noted when the 
pump is operated.  Bearing temperature sensor records don't indicate any problems.   

M 

Minor deficiencies noted that need to be closely monitored or repaired, such as the presence of 
slight vibrations, leakage of packing gland, bearing temperature sensors are inoperable or no 
record is present.  However, the pumps are operational and are expected to perform through 
the next period of usage.   

7. Pumps1 

A 

U 
Major deficiencies identified that may significantly reduce pumping operations.  For example, 
bearing sensor records indicate problems, excessive vibration noted, impellers are badly 
corroded, or there are eroded or missing blades.   

New pump sets recently installed in 2007. Performed dry 
run test, operated satisfactorily, see attached test results. 
Procedures to document maintenance and operation is in 
development. Monitior noise at coastdown on Hill Station 
pump # 3. 

A 
All items are operational.  Preventative maintenance and lubrication is being performed and 
the system is periodically subjected to performance testing.  Instrumentation, alarms, bearing 
sensors and auto shutdowns are operational.   

M Systems have minor deficiencies, but are operational and will function adequately through the 
next flood.  Bearing sensors are not operational.   

8. Motors, Engines, 
Fans, Gear 
Reducers, Back 
Stop Devices, etc. M 

U One or more of the primary motors or systems is not operational, or noted deficiencies have 
not been corrected.   

All pump sets are driven by electric motors. Procedures to 
document maintenace and operation is in development. 

A Clear of debris, sediment, or other obstructions.  Procedures are in place to remove debris 
accumulation during operation.   

M 
Debris, sediment, or other obstructions may be present and must be removed, but the sump/ 
wet well will function as intended during the next flood.  Procedures are in place to remove 
debris accumulation during operation.   

9. Sumps / Wet well 

A 

U Large debris or excessive silt present which will hinder or damage pumps during operation, or 
no procedures established to remove debris accumulation during operation.   

Wet well clear of debris, new sump pump installed and is 
operational. 

A Drive chain, bearing, gear reducers, and other components are in good operating condition and 
are being properly maintained. 

M The trash rake is in need of maintenance, but is still operational.   

U Trash rake not operational or deficiencies will inhibit operations during the next flood event. 

10. Mechanical 
Operating Trash 
Rakes1 

NA 

N/A There are no mechanical trash rakes.   

  

A Trash racks are fastened in place and properly maintained.   11. Non-Mechanical 
Trash Racks A 

M 
Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the 
pipe or pump station, bars are corroded to the point that up to 10% of the sectional area may 
be lost.  Repair or replacement is required.   

Trash racks are in place and operational. Consideration 
should be given to maintenance of trash racks for rust 
removal and re-painting. 
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U Trash racks are missing or damaged to the extent that they are no longer functional and must 
be replaced.  (For example, more than 10% of the sectional area may be lost.) 

N/A There are no trash racks, or they are covered in the pump stations section of the report.   

A Fuel system is operational, day tank present and operational, fuel fresh and rotated regularly. 

M Fuel system is operational and of adequate capacity, but day tank is missing or fuel is not fresh 
and rotated regularly.   

U Fuel system not functional. 

12. Fuel System for 
Pump Engines 

NA 

N/A No fuel system.   

  

A 
The normal power source and backup generators, if installed, are operational, properly 
exercised and well maintained.  Surge protection, grounding, lightning protection, 
transformers, and automatic/manual transfer of main power to backup system is working.   

M 
Normal power source and backup units, if applicable, are operational with minor discrepancies 
or maintenance, inspection and exercising record is present but not up to date.  Preventative 
maintenance or repairs are required.   

13. Power Source 

A 

U Normal power source or generators are not operational and must be repaired; or generator, if 
required, is not on site.   

There are no emergency generators associated with this 
project. Project is provided with a dead-ended fedder system 
which is maintained  per O&M requirements. Consideration 
should be given to periodic oil testing of power 
transformers. 

A Operational and maintained free of damage, corrosion, and debris.  Preventative maintenance 
and system testing is being performed periodically. 

M Operational with minor discrepancies.  Preventative maintenance or repairs are required, but 
the components are expected to function adequately during the next flood event.   

14. Electrical 
Systems2 

M 

U Components of the electrical system will not function adequately during the next flood event 
and must be replaced.   

Exterior lighting functional and maintained. Interior lighting 
and MCC recently replaced. Breakers, indicator lights and 
meters all are functional. Procedures to document 
maintenace and operation is in development. 

A Results of megger tests on pump motors or critical power cables show that the insulation 
meets manufacturer's or industry standards.  Tested within the last year.   

M 

Megger testing not conducted within the past year.  If megger tests on pump motors indicate 
that insulation resistance is below the manufacturer's or industry standard, but the resistance 
can be corrected with proper application of heat, this is minimally acceptable.  (The 
application of heat does not relate to critical power cables.) 

15. Megger Testing 
on Pump Motors 
and Critical Power 
Cables 

M 

U 
Megger tests not conducted within past two years, or tests indicate that insulation resistance is 
low enough that the equipment will not be able to meet design standards of operation; or 
evidence of arcing or shorting is detected visually.   

New switchgear and power wiring to motors recently 
installed, megger tests were performed but not recorded. 



Pump Stations 
For use during Initial and Continuing Eligibility Inspections of pump stations 
 

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction 
 

Pump Stations 
Page 4 of 5  

 

Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Rated Item Rating Rating Guidelines Location/Remarks/Recommendations 

A All enclosures, panels, conduits, and ducts are protected from corrosion damage and show no 
rust, damage, or deterioration that would cause a safety concern.   

M Minor surface corrosion which appears to be maintainable.  Cleaning and painting required.   

16. Enclosures, 
Panels, Conduit 
and Ducts 

A 

U Severely corroded and must be replaced to prevent failure, equipment damage, or safety 
issues. 

Enclosures, panels and conduits are in good working order 
without any visable signs of deteroiation. 

A Intake and discharge pipelines have no corrosion and paint is intact, except for minor touch up 
required.  Pipe couplings and anchors have no leakage or corrosion. 

M Intake and discharge pipelines have minor corrosion and repair and painting is required.  Pipe 
coupling with anchors have minor leakage, corrosion and require bolts to be tightened. 

17. Intake and 
Discharge 
Pipelines 

A 

U Intake and discharge pipelines have major corrosion and replacement is required.  Pipe 
coupling with anchors have major leakage and is heavily corroded and requires replacement. 

New pumps were recently installed with new couplings to 
discharge outlets. 

A 

Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good 
working condition and are properly maintained.  Sill is free of sediment and other 
obstructions.  Gates and lifters have been maintained and are free of corrosion.  
Documentation provided during the inspection.   

M 
Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is 
free of sediment and other obstructions.   

U Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides 
may be damaged or have major corrosion.   

18. Sluice/ Slide 
Gates3 

U 

N/A There are no sluice/ slide gates.   

It was reported that all sluice gates are operable and 
maintained per O&M requirements, however maintenance 
actions performed and operational status is not adequately 
documented. Ecks Run gravity outfall sluice gate was 
reported in 2007 to show damage to its slide frame and 
missing nuts on two seat wedges. It was reported that this 
gate does function in its open - close positions, however its 
reliability during an event is questionable. This gate is 
overdue for immediate attention. 

A Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and 
have been exercised and lubricated as required.   

M Gates/ valves will not fully open or close because of obstructions that can be easily removed, 
or have minor corrosion damage that requires maintenance.   

U Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need 
to be replaced.   

19. Flap Gates/     
Flap Valves/ 
Pinch Valves1 

M 

N/A There are no gates on discharge lines from pump station.   

It was reported that all flap gates are operable and 
maintained per O&M requirements, however maintenance 
actions performed and operational status is not adequately 
documented. 

20. Cranes1 
M A Cranes operational and have been inspected and load tested in accordance with applicable 

standards within the last year.  Documentation is on hand.   
Crane is functional, lacks load test documentation. 
Requiring load testing annually seems excessive in light of 
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M Cranes have not been inspected or operationally tested within the past year, or there are visible 
signs of corrosion, oil leakage, etc, requiring maintenance.   

U Cranes are not operational, and this may prevent the pump station from functioning as 
required.  No documentation available on cranes.   

N/A There are no cranes.   

infrequent use.  

A All metal parts are protected from corrosion damage and show no rust, damage, or 
deterioration that would cause a safety concern.   

M Corrosion seen on metallic parts appears to be maintainable.   

U Metallic parts are severely corroded and require replacement to prevent failure, equipment 
damage, or safety issues.   

21. Other Metallic 
Items  
(Equipment, 
Ladders, Platform 
Anchors, etc) M 

N/A There are no other significant metallic items.   

New OSHA compliant access ladders were recently 
installed. Painting and protection from corrosion should be 
considered on station intake sluice gates. 

 

1 Proper operation of this item must be demonstrated during the inspection.   
2 Check motor control center, circuit breakers, pilot lights, volt meters, ammeters, sump level indicator, gate position indicators, remote operating systems, including SCADA and 
telemetry systems.  Also, check interior and exterior lighting; especially lighting near trash rack screens, ladders, walkways, etc.   
3 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical 
operators. 
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Flood Damage Reduction Segment / System  
Inspection Report 

US Army Corps 
of Engineers® 

Flood Damage Reduction Segment / System 
Supplemental Data Sheet 

 
This form is intended for the Corps' internal use and may not need to be updated with every inspection. 
 
Name of Segment / System: Williamsport / South Williamsport 
Sponsor: Borough of South Williamsport 
Location: South Williamsport, PA 
River Basin: Susquehanna 
Project Description:   
Authority that Project was Constructed Under:   
Date of Construction:   
Approximate Annual Maintenance Costs:   
Construction:   Federally Constructed   Non-Federally Constructed 
Maintenance:   Federally Maintained   Non-Federally Maintained 

National Flood Insurance Program: 
a. Is the project currently NFIP?   Yes   No 
b. If in the NFIP, Date of Certification (per 44 CFR 65.10):   

Datum Information: 
a. Datum used for the design and construction of this project is: NGVD29 
b. Current recommended datum for this project is: NAVD88 
c. Has the Project been converted to the current recommended datum?   Yes   No 

Levee Embankment Data: Protected Features (For use in preparing estimates and PIRs): 
a. Levee Designed Gage Function Reading/Station:   a. Total acres protected:   
b. Level of Protection Provided:   b. Total agriculture production acres protected:   
c. Average Height of Levee:   c. Towns:   
d. Average Crown Width:   d. Businesses:   
e. Average Side Slope:   e. Residences:   

 f. Roads:   
 g. Utilities:   
 h. Barns:   
 i. Machine Sheds:   
 j. Outbuildings:   
 k. Irrigation Systems:   
 l. Grain Bins:   
 m. Other Facilities:   
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G-4 2009 Annual Maintenance Summary Memo 
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G-5 2008 Inspection of Drainage Gates and Flap Valves 
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G -6 2008 Pump Station Inspections 
 



Pump Stations Hill St, Ecks Run, Main St 24 October, 2008

For use during Initial and Continuing Eligibility Inspections of pump stations

Rating Location/ Remarks/ Recommendations

A
Operation, maintenance and inspection records are present at the pump station and are being used 
and updated, and personnel have been trained in pump station operations.  Names and last training 
date shown in the record book.  

M Operation, maintenance and inspection records are present but not adequately used and updated.  

U
No operation, maintenance and inspection records are present, or refresher training for personnel 
has not been conducted.  

A
Operation and Maintenance Equipment Manuals and/or posted operating instructions are present 
and updated as required, and adequately cover all pertinent pump station features.  O&M manuals 
include points of contact for manufacturers and suppliers of major equipment used in the facility.

M
Operation and Maintenance Equipment Manuals and/or posted operating instructions are present 
and adequately cover all pertinent pump station features.  However, they are incomplete and the 
necessary updates have not been made.  

U Operation and Maintenance Equipment Manuals are not available.  

A
Safety compliance inspection reports by applicable local, state, or federal agencies available for 
review.  

M No safety compliance inspection reports are available for review.  

A
A telephone, cellular phone, two-way radio, or similar device is available to pump station operator 
and maintenance personnel.  

M
A telephone, cellular phone, two-way radio, or similar device is not available to pump station 
operator and maintenance personnel.  

A
The building is in good structural condition with no major foundation settlement problems.  The 
roof is not leaking, intake & exhaust louvers are clear of debris, fans are operational, etc.  

M
There are minor structural defects, minimal foundation settlement, leaks, or other conditions noted 
that need repair.  Defects do not threaten the structural integrity or stability of the building, and 
will not impact pumping operations.  

U
The structural integrity or stability of the building is threatened, or there is damage to the building 
that threatens safety of the operator or impacts pumping operations.  

A
Fencing is in good condition and provides protection against falling or unauthorized access.  Gates 
open and close freely, locks are in place, and there is little corrosion on metal parts.  

M
Fencing or gates are damaged or corroded but appear to be maintainable.  Locks may be missing or 
damaged.  

U
Fencing and gates are damaged or corroded to the point that replacement is required, or potentially 
dangerous features are not secured.  

N/A There are no features noted that require safety fencing.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Proper operation of this item must be demonstrated during the inspection.  

Fencing is in good condition, locks are in place.

M

M

A

A

2. Pump Station 
Operations and 
Maintenance 
Equipment 
Manuals 

Operating instructions are not posted and points of contact 
are not defined. O&M for new pump sets and switchgear 
require maintenance procedures and frequency. Federal 
project O&M needs update relative to new equipment 
recently installed.

Buildings do not exhibit any signs of disrepair, they are 
being maintained. Roofs do not leak,  heating system and 
louvers are functional and maintained. Good housekeeping 
is observed. New roof at Hill Station. Consideration should 
be given to painting floors. Painting of walls will 
significantly increase lighting level.

Communi- 
cations
(A or M only)

Two-way radio is the primary means of communication.

A
Fire extinguishers are installed and are inspected annualy, 
personnel are trained in confined space entry, OSHA 
regulations are followed. Space is clean and free of 
hazards.

A

Rated Item Rating Guidelines
New pumpsets and switchgear recently installed. 
Maintenance records for defined maintenance actions 
relative to new equipment installed is under development 
by vendor. Operators are trained in Pump Station 
operation, however training records are not on file.

Pump Stations 
Operating, 
Maintenance, 
Training, & 
Inspection 
Records

1.

4.

3.

6. Fencing and 
Gates1

Safety 
Compliance

5. Plant Building

Flood Damage Reduction System
Inspection Report

Pump Stations
Page 1 of 4



Pump Stations
For use during Initial and Continuing Eligibility Inspections of pump stations

Rating Location/ Remarks/ Recommendations

A
All pumps are properly maintained and lubricated.  Systems are periodically tested and 
documented for review.  No vibration, cavitation noises or unusual sounds are noted when the 
pump is operated.  Bearing temperature sensor records don't indicate any problems.  

M

Minor deficiencies noted that need to be closely monitored or repaired, such as the presence of 
slight vibrations, leakage of packing gland, bearing temperature sensors are inoperable or no 
record is present.  However, the pumps are operational and are expected to perform through the 
next period of usage.  

U
Major deficiencies identified that may significantly reduce pumping operations.  For example, 
bearing sensor records indicate problems, excessive vibration noted, impellers are badly corroded, 
or there are eroded or missing blades.  

A
All items are operational.  Preventative maintenance and lubrication is being performed and the 
system is periodically subjected to performance testing.  Instrumentation, alarms, bearing sensors 
and auto shutdowns are operational.  

M
Systems have minor deficiencies, but are operational and will function adequately through the next 
flood.  Bearing sensors are not operational.  

U
One or more of the primary motors or systems is not operational, or noted deficiencies have not 
been corrected.  

A
Clear of debris, sediment, or other obstructions.  Procedures are in place to remove debris 
accumulation during operation.  

M
Debris, sediment, or other obstructions may be present and must be removed, but the sump/ wet 
well will function as intended during the next flood.  Procedures are in place to remove debris 
accumulation during operation.  

U
Large debris or excessive silt present which will hinder or damage pumps during operation, or no 
procedures established to remove debris accumulation during operation.  

A
Drive chain, bearing, gear reducers, and other components are in good operating condition and are 
being properly maintained.  

M The trash rake is in need of maintenance, but is still operational.  
U Trash rake not operational or deficiencies will inhibit operations during the next flood event.  

N/A There are no mechanical trash rakes.  
A Trash racks are fastened in place and properly maintained.  

M
Trash racks are in place but are unfastened or have bent bars that allow debris to enter into the pipe 
or pump station, bars are corroded to the point that up to 10% of the sectional area may be lost.  
Repair or replacement is required.  

U
Trash racks are missing or damaged to the extent that they are no longer functional and must be 
replaced.  (For example, more than 10% of the sectional area may be lost.)

N/A There are no trash racks, or they are covered in the pump stations section of the report.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Proper operation of this item must be demonstrated during the inspection.  

A

N/A

A

Wet well clear of debris, new sump pump installed and is 
operational.

Motors, 
Engines, Fans, 
Gear Reducers, 
Back Stop 
Devices, etc.  

Pumps1
Rated Item Rating Guidelines

All pump sets are driven by electric motors. Procedures to 
document maintenace and operation is in development.

M

8.

7.

10.

Non-
Mechanical 
Trash Racks

9. Sumps / Wet 
well

Mechanical 
Operating 
Trash Rakes1

New pump sets recently installed in 2007. Performed dry 
run test, operated satisfactorily, see attached test results. 
Procedures to document maintenance and operation is in 
development. Monitior noise at coastdown on Hill Station 
pump # 3. 

Trash racks are in place and operational. Consideration 
should be given to maintenance of trash racks for rust 
removal and re-painting.

11.

A

Flood Damage Reduction System
Inspection Report

Pump Stations
Page 2 of 4



Pump Stations
For use during Initial and Continuing Eligibility Inspections of pump stations

Rating Location/ Remarks/ Recommendations
A Fuel system is operational, day tank present and operational, fuel fresh and rotated regularly.  

M
Fuel system is operational and of adequate capacity, but day tank is missing or fuel is not fresh and 
rotated regularly.  

U Fuel system not functional.  
N/A No fuel system.  

A
The normal power source and backup generators, if installed, are operational, properly exercised 
and well maintained.  Surge protection, grounding, lightning protection, transformers, and 
automatic/manual transfer of main power to backup system is working.  

M
Normal power source and backup units, if applicable, are operational with minor discrepancies or 
maintenance, inspection and exercising record is present but not up to date.  Preventative 
maintenance or repairs are required.  

U
Normal power source or generators are not operational and must be repaired; or generator, if 
required, is not on site.  

A
Operational and maintained free of damage, corrosion, and debris.  Preventative maintenance and 
system testing is being performed periodically.  

M
Operational with minor discrepancies.  Preventative maintenance or repairs are required, but the 
components are expected to function adequately during the next flood event.  

U
Components of the electrical system will not function adequately during the next flood event and 
must be replaced.  

A
Results of megger tests on pump motors or critical power cables show that the insulation meets 
manufacturer's or industry standards.  Tested within the last year.  

M

Megger testing not conducted within the past year.  If megger tests on pump motors indicate that 
insulation resistance is below the manufacturer's or industry standard, but the resistance can be 
corrected with proper application of heat, this is minimally acceptable.  (The application of heat 
does not relate to critical power cables.)

U
Megger tests not conducted within past two years, or tests indicate that insulation resistance is low 
enough that the equipment will not be able to meet design standards of operation; or evidence of 
arcing or shorting is detected visually.  

A
All enclosures, panels, conduits, and ducts are protected from corrosion damage and show no rust, 
damage, or deterioration that would cause a safety concern.  

M Minor surface corrosion which appears to be maintainable.  Cleaning and painting required.  
U Severely corroded and must be replaced to prevent failure, equipment damage, or safety issues.  

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

Requirement lacks proper direction that defines what is to 
be tested and frequency of testing. New switchgear and 
power wiring to motors recently installed, megger tests 
were performed but not recorded. Recommend requirement 
be elevated to HQ for better definition to assure what is 
accomplised is consistent with requirements.

Megger 
Testing on 
Pump Motors 
and Critical 
Power Cables

1 Check motor control center, circuit breakers, pilot lights, volt meters, ammeters, sump level indicator, gate position indicators, remote operating systems, including SCADA and telemetry systems.  Also, 
check interior and exterior lighting; especially lighting near trash rack screens, ladders, walkways, etc.  

Power Source

M

A

A

Exterior lighting functional and maintained. Interior 
lighting and MCC recently replaced. Breakers, indicator 
lights and meters all are functional. Procedures to 
document maintenace and operation is in development.

M

15.

14. Electrical 
Systems1

13.

Rated Item
12. Fuel System 

for Pump 
Engines N/A

Enclosures, 
Panels, 
Conduit and 
Ducts

Enclosures, panels and conduits are in good working order 
without any visable signs of deteroiation.

Rating Guidelines

There are no emergency generators associated with this 
project. Project is provided with a dead-ended fedder 
system which is maintained  per O&M requirements. 
Consideration should be given to periodic oil testing of 
power transformers.

16.

Flood Damage Reduction System
Inspection Report

Pump Stations
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Pump Stations
For use during Initial and Continuing Eligibility Inspections of pump stations

Rating Location/ Remarks/ Recommendations

A
Intake and discharge pipelines have no corrosion and paint is intact, except for minor touch up 
required.  Pipe couplings and anchors have no leakage or corrosion.  

M
Intake and discharge pipelines have minor corrosion and repair and painting is required.  Pipe 
coupling with anchors have minor leakage, corrosion and require bolts to be tightened.  

U
Intake and discharge pipelines have major corrosion and replacement is required.  Pipe coupling 
with anchors have major leakage and is heavily corroded and requires replacement.  

A

Gates open and close freely to a tight seal or minor leakage.  Gate operators are in good working 
condition and are properly maintained.  Sill is free of sediment and other obstructions.  Gates and 
lifters have been maintained and are free of corrosion.  Documentation provided during the 
inspection.  

M
Gates and/or operators have been damaged or have minor corrosion, and open and close with 
resistance or binding.  Leakage quantity is controllable, but maintenance is required.  Sill is free of 
sediment and other obstructions.  

U
Gates do not open or close and/or operators do not function.  Gate, stem, lifter and/or guides may 
be damaged or have major corrosion.  

N/A There are no flap gates.  

A
Gates/ valves open and close easily with minimal leakage, have no corrosion damage, and have 
been exercised and lubricated as required.  

M
Gates/ valves will not fully open or close because of obstructions that can be easily removed, or 
have minor corrosion damage that requires maintenance.  

U
Gates/ valves are missing, have been damaged, or have deteriorated to the point that they need to be 
replaced.  

N/A There are no gates on discharge lines from pump station.  

A
Cranes operational and have been inspected and load tested in accordance with applicable 
standards within the last year.  Documentation is on hand.  

M
Cranes have not been inspected or operationally tested within the past year, or there are visible 
signs of corrosion, oil leakage, etc, requiring maintenance.  

U
Cranes are not operational, and this may prevent the pump station from functioning as required.  
No documentation available on cranes.  

N/A There are no cranes.  

A
All metal parts are protected from corrosion damage and show no rust, damage, or deterioration 
that would cause a safety concern.  

M Corrosion seen on metallic parts appears to be maintainable.  

U
Metallic parts are severely corroded and require replacement to prevent failure, equipment damage, 
or safety issues.  

N/A There are no other significant metallic items.  
Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  N/A = Not Applicable.  FDR = Flood Damage Reduction

1 Proper operation of the gates (full open and closed) must be demonstrated during the inspection if no documentation is available.  Be aware of both manual and electrical operators.  
2 Proper operation of this item must be demonstrated during the inspection.  

M

Cranes2

New pumps were recently installed with new couplings to 
discharge outlets. 

Rating Guidelines

M

U

A

It was reported that all flap gates are operable and 
maintained per O&M requirements, however maintenance 
actions performed and operational status is not adequately 
documented.

Crane is functional, lacks load test documentation. 
Requiring load testing annually seems excessive in light of 
infrequent use. Requirement needs to be elevated to HQ for 
possible revision.

20.

Intake and 
Discharge 
Pipelines

Rated Item

21. New OSHA compliant access ladders were recently 
installed. Painting and protection from corrosion should be 
considered on station intake sluice gates.

Other Metallic 
Items  
(Equipment, 
Ladders, 
Platform 
Anchors, etc)

It was reported that all sluice gates are operable and 
maintained per O&M requirements, however maintenance 
actions performed and operational status is not adequately 
documented. Ecks Run gravity outfall sluice gate was 
reported in 2007 to show damage to its slide frame and 
missing nuts on two seat wedges. It was reported that this 
gate does function in its open - close positions, however its 
reliability during an event is questionable. This gate is 
overdue for immediate attention.

Flap Gates/ 
Flap Valves/ 
Pinch Valves2

19.

Sluice/ Slide 
Gates1

M

18.

17.

Flood Damage Reduction System
Inspection Report
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Appendix H 
 

Hydrology & Hydraulics Stream Studies 
 

Current Effective FEMA FIS & FIRM Data 
 

H-1 Lycoming County, PA Vol. 1, 2, 3 
 

H-2 Lycoming County FIRM  
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H-1 Lycoming County, PA FIS Vol. 1, 2, 3 
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H-2 Lycoming County FIRM  
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Appendix I 
 

Emergency Operations Documents 
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Appendix J 
 

Williamsport Vertical Datum Diagram 
 

 





 

 

 

Appendix F –Out-Brief Presentation & Minutes 

  



 

  

 

 

An Equal Opportunity Employer M/F/V/H 

MEETING MINUTES 

Date: July 30, 2018 

Subject: Out-Brief Presentation 
 Northwest Williamsport Flood Damage Reduction System  
 Williamsport, PA 

Prepared By: Anders Bjarngard, GZA 

Attendees: Jehu Johnson, USACE 
 Benjamin Fedor, USACE 
 Ronald Maj, USACE 
 Leon Skinner, USACE 
 Emily Schiffmacher, USACE 
 Simon Evans, USACE 
 Dorotha Murphy, USACE 
 Louis Snead, USACE 
 Daniel Mensah, USACE 
 Matthew Taylor, GZA 
 Yixing Yuan, GZA 

Location: Webinar hosted by USACE 

GZA GeoEnvironmental, Inc. (GZA) presented the results of the Periodic Inspection that was 
performed for the Northwest Williamsport Flood Damage Reduction System (WLNW) on 
April 11 to 12, 2017.  Representatives of the US Army Corps of Engineers (USACE) attended 
the out-brief presentation.  A copy of the presentation is attached. 

The following items were discussed: 

Background and Description of the System Components 

• Mr. Bjarngard provided a general description of the system components. 

Periodic Inspection - Observations, Ratings & Recommendations 

Levee Embankment 

• Mr. Bjarngard described the Encroachments along the embankment.  USACE asked about 
the range of Wooden Bollards along the slope near Station 23+00, as this encroachment 
may prevent the access to the toe area in case of emergency.  Mr. Bjarngard indicated 
that the range of Wooden Bollards extend to the toe area. 

• Mr. Bjarngard described the Depressions/Rutting on the embankment.  USACE asked 
whether the ruts and sinkholes along riverside and landside slope indicates potential 
slope failure.  Mr. Bjarngard indicated that these deficiencies did not appear to be related 
to slope failure.  
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• Mr. Bjarngard described the deficiencies of Animal Control.  USACE asked about the potential impact of animal 
burrows on the levee stability.  Mr. Bjarngard described that most of the animal burrows were generally not 
significant, but there were a few burrows that appear to be several feet deep, typically on riverside.  In GZA’s opinion, 
there were no burrows with obvious signs that indicate a complete penetration through the levee.  GZA recommended 
that the Animal Control item is rated “Minimally Acceptable”.  We understood that USACE suggested a change of 
rating to “Acceptable” during the review of the draft PI report.  After the out-brief presentation, USACE concurred 
with the “Minimally Acceptable” rating. 

• Mr. Bjarngard discussed the deficiencies of Culvert/Discharge pipes.  Per USACE review of the Conduit Inspection 
result submitted by the Sponsor in 2015, seventeen (17) conduits were rated “Minimally Acceptable” and eight (8) 
were rated “Unacceptable”, and some pipes were not fully inspected.  The Sponsor indicated that no follow-up work 
had been performed to address these deficiencies.  The item was rated “Unacceptable”.  USACE agreed with the 
recommendations.  USACE also indicated that the funding for repairing the damaged pipes was not an issue for the 
Sponsor.  Mr. Bjarngard commented that the Sponsor sometimes deferred the responsibility and waited for 
comments, but the maintenance personnel were committed to their work. 

• Mr. Bjarngard described the deficiencies of Underseepage Relief Wells.  Per 2015 USACE Routine Inspection, there 
were two (2) wells need to be replaced and twelve (12) need to be rehabilitated.  The Sponsor indicated that no 
follow-up work had been performed to address these deficiencies.  This item was rated “Unacceptable”. 
USACE concurred with the recommendation. 

Floodwall 

• Mr. Bjarngard described that Floodwall does not meet the latest criteria during USACE 2007 Phase II evaluation.  
The City of Williamsport engaged AMEC-Foster Wheeler Environment and Infrastructure, Inc. (AMEC) in 2012 to 
perform studies to certify the System for FEMA accreditation.  AMEC’s results indicated that two floodwall issues 
would prohibit the WLNW System from being fully-accredited.  GZA understood that USACE had not approved AMEC 
study.  Mr. Bjarngard indicated that GZA did not use AMEC report to change the rating.  USACE concurred with the 
recommendation.  

Interior Drainage 

• Mr. Bjarngard has discussed the deficiencies of Culvert/Discharge pipes in the section of levee embankment.  This item 
was rated “Unacceptable”.   

Pump Station 

• Mr. Bjarngard described the deficiencies of four Pump Stations at Fox Hollow Run, Arch Street, Spring Run, and Mill 
Race.  The inspection was performed by STANTEC Engineers.  Most of the items for pump stations were rated 
“Minimally Acceptable”.  The item of Megger Testing on Pump Motors and Critical Power Cables was rated 
“Unacceptable” due to the lack of updated megger test records.  USACE asked whether there were any megger tests 
reports at pump stations.  Mr. Bjarngard indicated that there were outdated megger tests at pump stations. 
USACE agreed with these recommendations. 
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Flood Damage Reduction Channel 

• Mr. Bjarngard described the observations for Flood Damage Reduction Channel in the System.  There were areas of 
shoaling along portions of Bottle Run and Lycoming Creek, and joint separation issues at the outlet walls of Bottle Run 
culvert.  These deficiencies were rated “Minimally Acceptable”.  USACE agreed with the recommendations. 

Design Criteria Review 

• Mr. Bjarngard presented the updates of the design criteria review.  It was GZA’s opinion that updated design guidance 
documents do not represent a substantial deviation from the design criteria used for the System’s original design, and 
further evaluation was recommended to assess if the I-Wall of the System meets the criteria in ETL 110-2-575. 
USACE concurred with the recommendation. 

Recommended System Rating 

GZA recommended a “Unacceptable” rating for the Northwest Williamsport Flood Damage Reduction System based 
primarily on Relief Wells and Culvert and Discharge Pipes.  USACE concurred with the recommendation. 
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Proactive By Design.
Our Company Commitment

Presented By:                                GZA GeoEnvironmental, Inc.
Anders Bjarngard, PE ‐ Inspection Team Leader

Presented To:                           
US Army Corps of Engineers, Baltimore District

Northwest Williamsport
Flood Damage Reduction System 

Williamsport, Pennsylvania

Out‐brief for USACE Levee Safety 
Officer and Local Sponsor

Page | 2

Agenda
• Background

• Description of System Components

• Periodic Inspection

− Observations, Ratings, & Recommendations

• Design Criteria Review

• Recommended System Rating

• Questions & Comments
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System Location
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Project Type

• Federally authorized, completed in December 1955

• Non‐federally operated and maintained (city of 

Williamsport, PA)

• 6.15 miles of Levee, 0.1 miles of concrete floodwall

• 4 closure structures, 4 pump stations

• 37 Relief wells, 38 drainage structures, & 4 piezometers

• 4 USACE Dams upstream
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Protection Provided

Protects approximately: 1,252 people, $225 million in assets
Top of System: Elevation 535.5 to 558 ft. (NAVD88)

Page | 6

System Components Overview

• Total system miles: 6.25 (6.15 levee miles, 0.1 floodwall miles)

• (4) closure structures, (38) gravity drainage structures

• (4) Pump Stations. (37) relief wells



7/30/2018

4

Page | 7

System Components Overview

Typical Levee Embankment Section:

• Landside and Riverside Slopes: 2.5H:1V side slopes

• Crest Width: 10 ft

WB Susquehanna River

Page | 8

System Components Overview

Typical Levee Embankment Section:

• Landside and Riverside Slopes: 2.5H:1V side slopes

• Crest Width: 10 ft

Lycoming Creek
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System Components Overview

Typical I‐Wall Floodwall Section:

Page | 10

System Components Overview
Typical relief well Section:
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Periodic Inspection Results
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Inspection Information
• The geotechnical and pump station inspections of the System 

occurred from April 11 to 13, 2017

• 4/11/ ‐ 4/13/17 Inspection, Weather – Cloudy/Rain & 60’s°F

− Mr. Anders B. Bjarngard, P.E. –GZA Inspection Team Leader
− Mr. Bryant B. Furtado, P.E. –GZA Task Leader
− Mr. Michael Archard, P.E. –GZA Levee Inspection System (LIS) Operator
− Mr. Raymond Tracy, P.E. –USACE

• Pump station Inspection also attended by:

− Mr. Patrick VanDeWiele, P.E. – Stantec
− Mr. Marty Armenta  – Stantec
− Mr. Jim Hagenbush – Stantec

• Representatives of the City of Williamsport:

− Mr. Thomas Cillo – Director, Streets and Parks
− Mr. Steve Mundrick – Foreman, Streets and Parks
− Mr. Kevin Ames –Utility Man, Streets and Parks
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Rated Items
• Rated Items: General Items, Levee Embankments, Floodwalls, 

Interior Drainage, and Pump Stations

• Item Ratings:

− A Acceptable
− M Minimally Acceptable
− U Unacceptable
− N/A Not Applicable

• Note: Only Items Rated “M” or “U” are presented herein.
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Levee Embankments

Unwanted Vegetation

Unwanted vegetation is defined by USACE ETL‐1110‐2‐583, Guidelines for 
Landscaping Planting and Vegetation Management at Levees, Floodwalls, 
Embankment Dams, and Appurtenant Structures, dated April 30, 2014.
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Unwanted Vegetation Growth ‐U

• Bush and trees within 15 feet of landside and riverside toe

• Overhanging tree at riverside slope and toe (St. 153)

Best practices would be to remove unwanted vegetation and trim 
branches from within 15 feet of the riverside toe and 8 feet vertically

Levee Embankments

St. 153+00St. 115+00
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Unwanted Vegetation Growth ‐U

• A highway embankment was constructed on top of the landside 
slope. 

• Large trees and brush along landside slope and highway 
embankment. 

• Develop easement plans and confirm if vegetation is within 
right‐of‐way.

Levee Embankments

St. 93+00 - 98+00St. 7+00 - 11+00
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Unwanted Vegetation Growth ‐U

• Tree stumps along riverside slope (St. 20+00 ‐ 23+00)

• Previously observed brush on landside levee slope (St. 93+00 ‐ 98+00)

• Steep slope makes removing vegetation difficult. 

• Best practices would be to remove unwanted vegetation from 
landside slope and remove stumps and backfill on riverside slope. 

Levee Embankments

St. 93+00 - 98+00St. 20+00 - 23+00
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Sod Cover ‐M

• Inadequate sod cover at top and bottom of riprap along riverside slope due to 
herbicide application (St. 153+00 ‐ 157+00). 

• Previously observed inadequate sod cover along crest under highway bridge 
(St. 11+00 ‐ 12+00). 

• Inadequate sod cover at crest possibly due to vehicle traffic (St. 15+00 ‐ 24+00)

• Reestablish Sod Cover and at St. 11+00 – 12+00 provide alternative means of 
erosion protection (e.g., gravel or turf reinforcement matting).  

Levee Embankments

St. 153+00 - 157+00 St. 11+00 - 12+00 St. 15+00 - 24+00
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Encroachments ‐M

• Multiple utility poles, paved roads, and fences along landside toe.

• Trailers and parked vehicles located at landside toe of levee.

• Determine if the utility poles, roadways and fences are within the 
easement.

• Prevent parking and/or obtain emergency contact information of 
owners to move trailers/vehicles when required (e.g., inspections, 
maintenance, flood fighting).

Levee Embankments

St. 116+00 - 121+00 St. 64+00 - 67+00
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Encroachments ‐M

• Dog kennel located at landside toe.

• Highway concrete swale along landside slope of levee not shown on 
design plans.

• Develop easement plans and confirm if encroachment is within 
right‐of‐way.

Levee Embankments

St. 94+00 St. 1+00 - 23+00



7/30/2018

11

Page | 21

Encroachments ‐M

• Apparent well within 15 feet of riverside toe (St. 19+00).

• Wooden bollards at riverside slope/toe are not shown on design drawings 
(St. 23+00).

• Riprap fill area along landside toe is not shown on design plans (St. 12+00). 

• Remove encroachment or provide USACE with impact assessment for 
approval to keep in place.

Levee Embankments

St. 23+00 St. 12+00

Page | 22

Slope Stability ‐M

• Previously observed slight depression approximately six feet wide on 
landside slope with possible bulge at toe (St. 4+00).

• Does not appear to have worsened. 

• Previously observed possible crack and slide at bottom of riverside slope. 
Approximately 150 square feet (St. 35+00). 

• Does not appear to have worsened. 

• Repair embankment and reestablish sod cover.

Levee Embankments

St. 4+00 St. 35+00
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Erosion/Bank Caving ‐M

• Erosion along landside slope and toe.

• Displaced turf mat at riverside slope under bridge. 

• Repair slopes and reestablish sod cover.

• Reset turf mat per manufacturer recommendations.

Levee Embankments

St. 9+00 St. 12+00
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Depressions/Rutting ‐U

• Deep vehicle ruts along riverside 
and landside slopes, landside toe,
and along crest.

• Vehicle ruts along access road 
(st. 91+00‐92+00)

• Vehicle ruts located at crest 
caused localized ponding to 
occur (st. 50+00)

• Large sinkholes about 15 feet from 
toe (St. 16+00).

• Repair slopes, crest, and toe and 
reestablish sod cover.

• Repair sinkhole and monitor area 
for future sinkholes. 

Levee Embankments

St. 91+00 - 92+00

St. 16+00
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Depressions/Rutting ‐U

• Previously observed depressed area between crest levels at landside slope is 
ponding water (St. 23+00)

• The ponding is due to the grading in this area which appears to agree 
with the design drawings.

• Deep rutting perpendicular to levee up to twelve inches deep (St. 116+00)

• Repair crest and reestablish sod cover.

• Consult with USACE to address ponding issue.

Levee Embankments

St. 23+00 St. 116+00
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Animal Control ‐M

• Multiple 6‐10‐inch diameter burrows located along riverside slope.

• Continue animal control program and repair burrows according to USACE 
guidelines.

Levee Embankments

St. 15+00 St. 23+00
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Animal Control ‐M

• Multiple 4‐8‐inch diameter burrows located along landside slope.

• One 16‐inch diameter burrow located at landside access road (St. 126+00).

• Continue animal control program and repair burrows according to USACE 
guidelines.

Levee Embankments

St. 14+00 St. 126+00
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Animal Control ‐M

• One 4‐inch burrow located along crest (St. 150+00).

• Two eight‐inch diameter burrows at crest (St. 134+00).  

• Continue animal control program and repair burrows according to USACE 
guidelines.

Levee Embankments

St. 150+00 St. 134+00
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Animal Control ‐M

• Multiple 6‐10‐inch burrows located at landside toe. 

• Burrow is approx. 3‐feet deep at St. 13+00

• Continue animal control program and repair burrows according to USACE 
guidelines.

Levee Embankments

St. 133+00 St. 13+00
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Culverts/Discharge Pipes ‐U

• 2015 Cornerstone inspections found 10 Acceptable, 13 Minimally Acceptable 
and 4 Unacceptable

• USACE found 2 Acceptable, 17 MinimmallyAcceptable and 8 Unacceptable

• Several pipes damaged including loss of coating, holes joint separation, 
sediment and debris accumulation, deformation/buckling

• Some could not be fully inspected

• Per Sponsor, no follow‐up work performed 

Levee Embankments
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Riprap Revetments and Bank Protection‐M

• Heaved and displaced riprap at riverside slope  (St. 90+00)

• Displaced riprap at Spring Run Pump Station discharge channel. (St. 53+00)

• Reset Riprap along riverside slope and at the pump station discharge 
channel.

Levee Embankments

St. 90+00 St. 53+00
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Riprap Revetments and Bank Protection‐M

• Vegetated sediment deposition on riprap toe 

• Remove sediment to control unwanted vegetation.

Levee Embankments

St. 23+00-24+00
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Underseepage Relief Wells/ Toe Drainage Systems ‐U

• Highway modifications removed 25 relief wells, added 3.  No approval 
documentation available

• Per O&M 11 additional wells removed…37 Wells currently in system

• Evaluation of wells forwarded to USACE August 2015

• 2 wells need to be replaced, 12 need rehab

• Functionality of relief wells imperative to assure performance

Levee Embankments
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Underseepage Relief Wells/ Toe Drainage Systems ‐U

• Drainage swale along relief wells noted on design plans is not visible.

• Reestablish drainage swale.

Levee Embankments

St. 10+00-23+00
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Reportedly loaded 75% during Agnes (1972)

…no history of visible wall movement or instability

USACE 2007 Phase II evaluation

• Majority of I Walls do not meet required FS for either or 
both embedment and seepage

• Recommended further Evaluation in Phase III

Floodwalls
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Encroachments ‐M

• Fence along landside toe not shown on design plans

• Develop easement plans and confirm if encroachment is within 
right‐of‐way

Floodwalls

St. 25+00-37+00
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Concrete Surfaces ‐M

• Cracking at previous concrete repair at Mill Race Pump Station (st. 122+00).

• Minor cracking and surface loss along landside and top of floodwall (St. 113 
and St. 106+00). 

• Repair concrete as needed. If necessary, obtain professional consultation 
to establish appropriate repair methods. 

Floodwalls

St. 122+00 St. 113+00
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Monolith Joints ‐U

• Minor joint filler material deterioration at joints along floodwall 

• Reseal monolith joints with joint filler

• material. 

• The USACE can provide a recommendation of a joint filler used on other 
USACE projects.

Floodwalls

St. 106+00-113+00
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Vegetation and Obstructions ‐M

• DS‐22 inlet partially obstructed by sediment and vegetation (St. 147+00).

• Sediment and debris accumulation behind weir in Mill Race Pump Station 
outlet structure. (St. 123+00)

• Remove sediment, vegetation and debris from inlet area and behind the 
weir. 

Interior Drainage

St. 147+00 St. 123+00
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Vegetation and Obstructions ‐M

• DS‐22 inlet partially obstructed by sediment and vegetation (St. 9+00).

• Eighteen‐inch diameter road drain outlet approximately 50% blocked with 
sediment. (St. 59+00)

• Remove sediment and ensure adequate seal for inlet.

• Remove sediment from drain and outlet area to provide adequate drainage. 

Interior Drainage

St. 9+00 St. 59+00
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Encroachments ‐M

• New bolted flap gate appears to be locked closed, located at the Mill Race 
Pump Station intake area. 

• Provide USACE with impact assessment for approval to keep in place.

Interior Drainage

St. 122+00

Page | 42

Concrete Surfaces ‐M

• Previously observed cracking at endwall of drainage structure DS22C (St. 
173+00)

• Previously observed longitudinal cracking and spalling at outlet walls of Mill 
Race Pump Station. Does not appear to have worsened. 

• Repair concrete as needed. If necessary, obtain professional consultation to 
establish appropriate repair methods.

Interior Drainage

St. 123+00St. 173+00
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Concrete Surfaces ‐M

• Previously observed spalling at downstream wing wall at endwall for Fox 
Hollow Run Pump Station. Does not appear to have worsened.  (St. 24+00)

• Previously observed deteriorated invert of DS‐3 inlet headwall. Does not 
appear to have worsened (St. 96+00)  

• Repair concrete as needed. If necessary, obtain professional consultation to 
establish appropriate repair methods.

Interior Drainage

St. 96+00St. 24+00
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Concrete Surfaces ‐M

• Cracking and efflorescence at Mill Race Pump Station intake (St. 122+00).

• Minor sediment buildup and debris at Spring Run Pump Station discharge 
structure (St. 53+00).  

• Repair concrete as needed and remove sediment from discharge structure. 
If necessary, obtain professional consultation to establish appropriate 
repair methods.

Interior Drainage

St. 122+00 St. 53+00
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Culverts/Discharge Pipes ‐U

• 2015 Cornerstone inspections found 10 Acceptable, 13 Minimally Acceptable 
and 4 Unacceptable

• USACE found 2 Acceptable, 17 MinimmallyAcceptable and 8 Unacceptable

• Several pipes damaged including loss of coating, holes joint separation, 
sediment and debris accumulation, deformation/buckling

• Some could not be fully inspected

• Per Sponsor, no follow‐up work performed 

Interior Drainage
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Culverts/Discharge Pipes ‐U

• Eighteen‐inch diameter CMP surface drain at landside toe is not shown on 
design drawings. (St. 19+00).

• Provide USACE with impact assessment for approval to keep in place. 

Interior Drainage

St. 19+00
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Sluice/Slide Gates‐M

• Previously observed missing nuts on sluice gate operator of DS‐15 have been 
replaced; however, nut is too large for bolt (i.e., threads do not catch)

• Replace bolts and nuts.

Interior Drainage

St. 87+00
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Flap Gates/ Flap Valves/ Pinch Valves ‐M

• Previously observed crack in flap gate extending through previous weld. Does 
not appear to have worsened (St. 87+00).

• Previously observed DS‐14 flap gate does not seal at top. Note there was no 
hydrostatic pressure against flap gate at time of inspection (St. 79+00).

• Repair or replace flapgate as soon as possible to ensure adequate seal.

Interior Drainage

St. 87+00 St. 79+00
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Pump Stations

St. 24+00 St. 9+00

St. 54+00

Fox Hollow Run Pump Station Arch Street Pump Station

Spring Run Pump Station

St. 122+00

Mill Race Pump Station
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Operations and Maintenance Equipment Manuals – M
• (O&M) manuals and operating instructions were present in the pump stations, but not 

for all the equipment

• Organize and update O&M manuals and operating instructions, have clear and 
complete directions for personnel to use; Locate the missing O&M manuals

Pump Stations
Operating, Maintenance, Training, & Inspection Records – M
• Records for all pump stations were not current, or regularly updated.

• Training records not present

• Locate, organize, update, and maintain record documents; 

• Hold training classes to more personnel

• Per sponsor representative, in approximately 1.5 years all pump station operation 
could be responsibility of City sanitary sewer division.
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Safety Compliance‐M
• No safety compliance records at all pump stations;

• Tripping and Fall hazard at multiple locations; 

• Potential shock hazard;

• Fire extinguisher inspection out of date;

• Locate safety compliance reports; address numerous safety issues 

Pump Stations

Fox Hollow Run Pump Station

Fall hazard
Trip hazard

shock hazard
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Plant Building – M
• Fox Hollow Run : Water leakage through roof; Displaced wingwall at intake;

• Arch Street : Possible roof leaks;

• Spring Run : Water leakage; displacement on inlet wall;

• Mill Race : Cracking and concrete deterioration at multiple places; Displaced wingwall; 
Minor rust on ceiling steel girder

• Address numerous deficiencies in pump station buildings

Pump Stations

Fox Hollow Run Pump Station
Arch Street 
Pump Station Mill Race Pump Station
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Fencing and Gates‐M
• Fox Hollow Run : Incomplete fence with corrosion, missing top rail; No fall protection on 

ladders;

• Arch Street: No fall protection on ladders in discharge chamber and gatewell structure

• Clean, repair and paint fence; Provide fall protection.

Pump Stations

Fox Hollow Run Pump Station Arch Street Pump Station
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Pumps – M
• Operated with no unusual vibrations sounds or other deficiencies

• Maintenance, lubrication and testing documentation was not current or complete;

• No bearing sensors (does not affect rating)

• Perform regular maintenance, lubrication and testing and record data in appropriate 
logs; Install sensors.

Pump Stations

Motors, Engines, Fans, Gear Reducers, Back Stop Devices, etc. – M
• Maintenance, lubrication and testing documentation was not current or complete;

• No bearing sensors

• Perform regular maintenance, lubrication and testing and record data in appropriate 
logs; Install sensors.
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Power Source – M
• All pump station buildings do not have lightning protection systems; 

• Fox Hollow Run : A pole mounted conductor is broken and not connected to ground; 

• Arch Street : Utility meter with slight corrosion;

• Spring Run : Switch gear and equipment past end‐of‐life;

• Add lightning protection system that meets NFPA 780, Standard for the Installation 
of Lightning Protection Systems. Add a ground fault sensing device; 

• Contact the electric utility company to repair broken conductor; Test existing 
surcharge device; 

Pump Stations

Fox  Hollow Run 
Pump Station

Spring Run 
Pump Station

Arch Street 
Pump Station

Pole mounted 
conductor
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Electrical Systems – M
• Fox Hollow Run, Arch Street and Mill Race: Inoperable exterior lights;
• Mill Race : sump pump has no motor starter; violation of NEC Article 430
• Repair the exterior lighting system. Add a motor starter to sump pump

Pump Stations

Fox Hollow Run 
Pump Station

Arch Street 
Pump Station



7/30/2018

29

Page | 57

Megger Testing on Pump Motors and Critical Power Cables –U
• Current megger tests for critical power cables and motors were not present at any pump 

stations. 

• Perform annual megger tests for critical power cables and motors. Keep megger test 

results at the pump stations.

Pump Stations
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Enclosures, Panels, Conduit and Ducts – M
• Fox Hollow Run : Surface corrosion on conduit

• Arch Street : Surface corrosion on electric meter box and conduit

• Clean, repair and paint enclosure, boxes and conduit

Pump Stations

Fox Hollow Run 
Pump Station Arch Street Pump Station
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Intake and Discharge Pipelines – U
• 2015 Inspection Results
o Fox Hollow Run – three 60‐inch CMP each rated A
o Spring Run – two 66‐inch CMP each rated M
o Mill Race – two 48‐inch CMP one M, one U due inspection not available
o Arch Street – appear to not have been inspected U

• Spring Run : Concrete deterioration at pipe inlet; Sediment build up
• Repair area of damaged concrete; Clean out sediment build up

Pump Stations

Spring Run Pump Station
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Sluice/ Slide Gates – M
• Maintenance documentation for sluice gates not current at all pump stations; Sponsor 

operates the gates annually, O&M requires every 90 days;

• All :  Corrosion on operators

• Fox Hollow Run : Eastern intake sluice gate not operated past 1/3 open; 

• Arch Street : New intake sluice gate to submersible pumps

• Provide maintenance and repair Fox Hollow sluice gate; Clean and paint;

Pump Stations

Fox Hollow Run 
Pump Station

Arch Street Pump 
Station

Spring Run Pump 
Station
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Flap Gates/Flap Valves/Pinch Valves – M
• Fox Hollow Run : minor corrosion on flap gates; displacement on cinder block wall; 

Surficial concrete spalling/deterioration on eastern wingwall;

• Spring Run : Surficial concrete and sediment buildup on discharge apron;

• Mill Race : Minor corrosion on flap gates;

• Clean, paint and lubricate flap gates; Monitor deterioration and repair concrete 
structure as necessary

Pump Stations

Fox Hollow Run Pump Station Spring Run Pump Station Mill Race Run Pump Station
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Cranes – M
• Arch Street has no crane

• Operational but Documentation of loading testing was not provided for 
all cranes

• Fox Hollow Run : Surface rust on chains.

• Lubricate chains

Pump Stations

Fox Hollow Run 
Pump Station
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Other Metallic Items (Equipment, Ladders, Platform Anchors, etc) – M

• Fox Hollow, Arch Street and Spring Run : Corrosion on access cover plates, grates and 
safety railing;

• Clean and paint, or replace corroded items; 
• Arch Street : Gatewell structure with rusted metal frame and deteriorated concrete
• Investigate potential causes of concrete and metal deterioration; Clean and paint or 

replace corroded metal components; Monitor deteriorated concrete areas and repair 
as necessary;

Pump Stations

Fox Hollow Run 
Pump Station

Arch Street 
Pump Station

Spring Run 
Pump Station
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Pump Stations
• It is recommended that an arc flash hazard analysis be performed for each pump 

station.  The arc flash analysis should be performed in accordance with IEEE 1584, Guide 
for Performing Arc Flash Hazard Calculations and NFPA 70E, Standard for Electrical 
Safety in the Workplace.  The results of the analysis should be recorded on labels and 
the labels affixed to the electrical equipment.

• Provide backup fuel systems at the pump stations.
• Install bearing sensors on pumps and motors, and keep records of bearing temperature 

onsite.
• Replace old metal clad electrical power equipment at all pump stations to decrease 

shock hazard. 

Additional Recommendations 
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Shoaling (sediment deposition) ‐M

• Previously observed approximately two feet deep sediment accumulation at 
entrance of right (south) Bottle Run box culvert (St. 177+00).

• Left (north) culvert is mostly clear

• Does not appear to have worsened

• Previously observed vegetated shoaling along Bottle Run.  (St. 79+00).

• Remove sediment and remove shoal or confirm channel capacity has not 
been significantly reduced.

Flood Damage Reduction Channels

St. 163+00 St. 163+00-173+00
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Shoaling (sediment deposition) ‐M

• Vegetated shoaling within USACE designed portion of Lycoming Creek. (St. 
15+00 – 62+00).

• Remove shoal or confirm channel capacity has not been significantly 
reduced.

Flood Damage Reduction Channels

St. 15+00-62+00 St. 15+00-62+00
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Tilting, Sliding or Settlement of Concrete Structures‐M

• Previously observed joint separation at both outlet walls of Bottle Run culvert 
discharge area. Does not appear to have worsened (St. 174+00).

• Reseal monolith joints with joint filler material. The USACE can provide a 
recommendation of a joint filler used on other USACE projects.

Flood Damage Reduction Channels

St. 174+00 St. 174+00
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Design Criteria Review
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New Design Guidance Documents 
− USACE document ETL 1110‐2‐583 Guidelines for Landscape Planting and Vegetation 

Management at Levees, Floodwalls, Embankment Dams, And Appurtenant Structures was 
released in 2014. 

− USACE Document ER 1110‐2‐8157 Responsibility for Hydraulic Steel Structures was 
updated in June 2009.

− USACE document EM 1110‐2‐6056 Standards and Procedures for Referencing Project 
Elevation Grades to Nationwide Vertical Datums was updated in December 2010.

− USACE document ER 1110‐2‐1806 Earthquake Design and Evaluation for Civil Works 
Projects was updated in May 2016.

− USACE document EC 1165‐2‐216 Policy and Procedural Guidance for Processing Request to 
Alter US. Army Corps of Engineers Civil Works Projects Pursuant to 33 USC 408 was updated 
in June 2016.

− USACE document EM 1110‐2‐2104 Strength Design for Reinforced Concrete Hydraulic 
Structures was updated in November 2016.

− USACE document ETL 110‐2‐575 Evaluation of I‐Walls released in September 2011.
− “New” design guidance documents do not represent a substantial deviation from 

the design criteria appropriately used for the System’s original design.
− Further evaluation was recommended to assess if the I‐wall of the System meets 

the criteria in ETL 110‐2‐575 

Design Criteria Review
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System Overall Rating
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− We recommend an overall System rating of Unacceptable for the For the Northwest 
portion of the Williamsport System in Williamsport, Pennsylvania. 

− The Unacceptable rating is based primarily on Relief Wells and Culvert and Discharge Pipes

− For the embankments, relief well performance is necessary to meet required exit gradient 
seepage criteria and minimum factors of slope stability

− The flood wall underseepage and sheet pile embedment deficiencies identified in 2007 do 
not appear to have been further evaluated or addressed

− All recommended evaluations should be completed and repairs should be made to 
System within two (2) years from the date of the final report.

System Overall Rating
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Proactive By Design.
Our Company Commitment

Presented By:                             GZA GeoEnvironmental, Inc.
Anders Bjarngard, PE ‐ Inspection Team Leader

Presented To:                           
US Army Corps of Engineers, Baltimore District

Questions & Comments
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