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Purpose 
The purpose of this Technical Memorandum (TM) is to provide a brief summary of all 
completed evaluations and TMs for the Papillion Creek South Basin (PCS).  A brief 
overview of the basin study and key findings from each TM are included in this Executive 
Summary.  Individual basin study TMs are attached to this Executive Summary and should 
be referenced for more detailed information. 

The City of Omaha (City) contains over 1,950 miles of sanitary sewers.  In the eastern 
portion of the City, most of the storm and sanitary sewers are combined.  This combined 
sewer system (CSS) area encompasses approximately 51 square miles in two watersheds: the 
Missouri River and Papillion Creek.  During rain events, the CSS overflows due to 
conveyance and treatment limitations and these combined sewer overflows (CSOs) 
discharge a combination of untreated sewage and stormwater to both of the watersheds.  
The overall goal of the Omaha CSO Control Program is to develop a Long Term Control 
Program (LTCP) to minimize or eliminate these CSOs in accordance with state and federal 
regulatory requirements.  The LTCP must meet regulatory requirements, be affordable to 
rate payers, and be acceptable to the citizens of Omaha. 

To aid in the development of the LTCP, the entire CSS area was divided into 10 basins.  The 
Papillion Creek South Basin is one of the basins being evaluated.  The overall goal of the 
PCS Basin Study is to develop a Basin Plan that will be combined with the other nine basin 
plans in the LTCP for the City’s CSS.  The substantively complete LTCP is due to the 
Nebraska Department of Environmental Quality (NDEQ) by October 1, 2007, and the final 
LTCP is due October 1, 2009. 

The PCS Basin Study included identification and analysis of necessary background 
information, field data collection, flow and rainfall monitoring, identification of baseline 
improvements, evaluation of sewer backups and street flooding, sewer separation 
evaluation and plan development, evaluation of inflow and infiltration (I&I), and  combined 
sewer system modeling.  The study also included public involvement and identification of 
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future refinement activities for the substantively complete LTCP to be refined and 
incorporated into a final LTCP by October 1, 2009.  Several technical memoranda have been 
written as part of the PCS Basin Study and are summarized herein.   

The PCS basin is served primarily by a separated sewer system.  This area is referred to as 
the Extended Area.  The remainder of the basin is served by combined sewers.  This area is 
referred to as the Combined Sewer Area, in which there are four CSO outfalls (CSOs 206, 
207, 208, and 209).  The Papillion Creek South Basin area is depicted in Attachment 1, Figure 
1.  A summary of the annual overflow events and volumes for PCS Basin CSOs, from the 
1969 representative year under baseline conditions, is provided in Table 1. 

 

Table 1 – Summary of Annual Precipitation and Overflows in the Papillion Creek South Basin 

Baseline Conditions for the 1969 Representative Year 

CSO Annual Number of 
Precipitation 

Events 

Total Annual 
Precipitation 

(inches) 

Annual Number of 
Overflow Events2 

Total Annual 
Overflow Volume 

(MG) 

Precipitation 86 29.59   

CSO 2061   0 0 

CSO 207   52 10.9 

CSO 208   6 0.9 

CSO 209   3 0.2 

Total   52 12.0 

Notes: 

1. The City eliminated the CSO 206 outfall in 2005 by plugging the diversion structure overflow pipe. The 
overflow pipe from this diversion could be closed due to the sewer separation completed under project RNC 
5588.  Thus no overflows are indicated. 

2.  The total annual number of overflow events is 52 (and not 61) because the six overflows from CSO 208 and 
the three overflows from CSO 209 occur on the same dates as the 52 overflow events at CSO 207.  Thus there 
are only 52 dates on which overflows occur in the Papillion Creek South Basin. 

 

Summary of Technical Memoranda 
Basin Schematic TM 
A general description of the PCS Basin is provided in the PCS Basin Schematic TM (dated 
February 2007, revised August 2007).  Detailed information regarding surface flow patterns, 
surface ponding, CSO diversions, CSO outfalls, trunk sewers, interconnections and cross 
connections, and lift stations is included in the Basin Schematic TM.  Key points 
summarized in the TM are listed below. 

• Basin Delineation – The PCS Basin is located in the southwest portion of the CSO study 
area and is bordered by the Ohern/Monroe Basin on the east and the Saddle Creek 
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Basin on the north.  More specifically, the basin boundaries consist of approximately L 
Street on the north, 36th Street on the east, Harrison Street on the south, and 46th Street on 
the west. 

• Surface Flow Patterns – In general, surface flow in the PCS Basin is from the northeast 
to the southwest toward Papillion Creek.  The combined sewer area of the basin is 
characterized by hilly terrain.  Flows in the northern portion of the basin generally 
follow Blood Creek southwesterly to Papillion Creek.  The most southerly areas of the 
PCS Basin flow to Copper Creek and then south to Papillion Creek. 

• CSO Diversions – There are currently three active CSO diversions (207, 208, and 209) in 
the PCS Basin.  The first diversion structure, D1 (CSO 207), is called the Blood Creek 
North Diversion and is located west of 42nd and R Streets.  This structure contains an 
internal weir that directs dry weather flows to the 12-inch diameter Blood Creek sewer.  
Wet weather flows are diverted to the Blood Creek channel.  The next diversion 
structure, D2 (CSO 208), known as the Blood Creek South diversion, is located near 45th 
and U Streets.  This is a second diversion from the Blood Creek sewer and consists of a 
12-inch overflow pipe flowing out of the diversion manhole to the creek to provide 
hydraulic relief during high wet weather flows.  The third diversion structure, D3 (CSO 
209), is located at 41st Street and Madison.  At this manhole, dry weather flows are 
directed to a 12-inch sewer flowing southwest along Sunshine Drive.  During wet 
weather, flow is diverted through a 24-inch pipe to the 42-inch sewer in Sunshine Drive 
which extends southwest and discharges to Copper Creek south of Harrison Street.   
Diversion structure D3 (CSO 209) will be eliminated by the end of 2007 as part of the 
OPW 51171 – 41st and Madison sewer separation project currently in construction.   
Detailed information regarding the function of these diversion structures can be found 
in the Basin Schematic TM. 

• CSO Outfalls – In association with the three CSO diversions, there are three remaining 
CSO outfalls in the PCS Basin.  CSO 207 is located near diversion structure D1 where 
wet weather flows discharge to Blood Creek.  CSO 208 is located at diversion structure 
D2, where the overflow pipe from the diversion manhole discharges to Blood Creek.  
CSO 209 is located just south of 44th and Harrison where the Sunshine Drive storm 
sewer discharges to Copper Creek.  Detailed information pertaining to these outfalls can 
be found in the PCS Basin Schematic TM.  The City eliminated the CSO 206 outfall in 2005 
by plugging the diversion structure overflow pipe with concrete. The overflow pipe 
from this diversion could be closed due to the sewer separation completed under project 
RNC 5588.  

• Trunk Sewers – There are two trunk sewers located within the PCS Basin that convey 
dry weather sanitary flows.  The Blood Creek sewer extends from approximately 42nd 
and Q Street south and west to its junction with the Papillion Creek Interceptor just 
north of 60th and Harrison Street.  Another trunk sewer extends south from Morton Park 
at 42nd and W Street to near 44th and Harrison Street where it exits the basin and 
continues south along Copper Creek, eventually connecting to the Papillion Creek 
Interceptor. 
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Data Gap Analysis TM 
Data collection efforts conducted as part of the PCS Basin Study are summarized in the PCS 
Basin - Data Gap Analysis TM (February 2007).  Data gaps identified during data collection 
and information pertaining to why this data was required and how the data was to be 
obtained are included in the TM.  Information reviewed to identify data gaps includes 
previously completed reports and studies; GIS files; locations of stormwater inlets; and gaps 
in InfoWorks model inventory data.  All this information was needed to perform the 
confirmation of sewer separation as the primary control alternative for this basin.   

The majority of the requested information was obtained during the study.  The remaining 
project data gaps will be identified in the Data Gap Analysis Supplement TM.  

Data Gap Analysis Supplement TM 
A significant amount of data was collected and received after the submittal of the Papillion 
Creek Data Gap Analysis TM (February 2007).  The intent of the Papillion Creek South Data Gap 
Analysis Supplement TM (November 2007) was to document the ongoing efforts to close the 
identified data gaps in the original TM.  As stated in the supplement TM, most of the data 
gaps were closed via field investigations, independent data gathering, and Request for 
Information Submittals (RFI) (including both City and PMT acquired data).  The status of 
the outstanding data gaps from the original TM are presented and summarized in Table 1 of 
the supplement TM.  Examples of closed data gaps include land use information, 
impervious information, results of smoke testing, and capital improvement projects.  
Identified remaining data gaps include the location and capacity of stormwater inlets and 
the connectivity and location of roof leaders.  To summarize the Papillion Creek South Basin 
Data Gap Analysis TM, many of the data gaps identified in the original Papillion Creek South 
Data Gap Analysis TM have been satisfied but some data gaps still remain.   

Field Data Collection Plan for Model Refinement TM 
The proposed field data collection plan for refinement of the InfoWorks Model (Model) is 
summarized in the PCS Basin - Field Data Collection TM (February 2007).  The Model database 
was developed from numerous sources, some of which were more reliable than others.  The 
information obtained from the field data collection effort will be used to update the Model 
after submission of the October 2007 substantively complete LTCP.  In addition, 
hydrographs were requested from the Program Management Team (PMT) at critical 
locations in the basin.   

Much of the fieldwork identified in the TM was conducted as part of the PCS basin study.  
However, some of the lower priority items were not included in the fieldwork amendment 
approved by the PMT. 

Flow Metering and Water Quality Sampling Request TM 
The purpose of the PCS Basin Flow Metering and Water Quality Sampling Request TM (June 
2007) is to document a request for in-basin flow metering and water quality sampling in 
order to more accurately characterize flows and water quality within the PCS Basin.  Flow 
monitoring locations and the need for these meters are presented in this TM. 
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The list of requested flow meters for the combined sewer portion of the PCS Basin includes 
eight meters located upstream and downstream of the three diversion structures for CSOs 
207, 208, and 209.  In addition, 12 meters were requested in the extended area (separated) 
portion of the basin.  The need for these meters was given a priority 4 rating, the lowest 
priority based on need for additional data to further calibrate the Model.  Information from 
this flow monitoring would be used for Model refinement beyond October 2007 and future 
development of sewer separation projects aimed at eventual closure of each of the PCS 
CSOs.  Due to the low priority of each of the 20 meter locations, none were approved by the 
PMT as part of the City’s 2007 metering program.   

As part of an inflow and infiltration (I&I) evaluation performed in a pilot study area of the 
Extended Area, four meter locations were approved for installation in the Papillion Creek 
South Basin – Extended Area.  Detailed information regarding the location and basis for 
each requested flow meter can be found in the PCS Basin Flow Metering and Water Quality 
Sampling Request TM. 

Baseline Improvements TM 
Baseline improvements are identified as projects that provide obvious water quality or 
system performance benefits to which the City can commit to now.  Through meetings with 
the City, one baseline improvement project was identified in the PCS Basin.  In the PCS 
Basin Baseline Improvements TM (November 2006), specific details regarding this project are 
presented.  The objective is the elimination of CSO 209, and the project consists of a storm 
sewer extension to connect inlets along 42nd Street from W Street to Y Street.  The storm 
sewer will extend to a new outfall at Blood Creek near 46th and Y Streets.  The existing 
combined sewer will serve as a sanitary sewer.  Another aspect of this project is to extend a 
separate sanitary sewer from 41st and Madison Streets to 39th Street along an existing 
easement.  This sanitary sewer extension will connect sewer laterals, currently tied into a 
combined sewer, to the sanitary sewer system.  The existing combined sewer will serve as a 
storm sewer in this area.  Completion of this two-phase project should allow closure of CSO 
209, pending follow-up monitoring.  The City will perform flow monitoring after this project 
is constructed to verify that wet weather flows are sufficiently reduced to allow full closure 
of the CSO. 

Sewer Backup and Street Flooding Existing Conditions TM 
The purpose of the PCS Basin Sewer Backup and Street Flooding Existing Conditions TM (August 
2007) was to document the current records and knowledge of combined sewer backups and 
street and surface flooding problem areas in the PCS Basin.  Various sources were used to 
collect this information, including the City’s GIS sewer problem complaint geodatabase, 
previous reports and studies, output from the InfoWorks Model, and field investigations of 
specific sites.  All of the information was compiled and various figures were created that 
detailed the limited extent of recorded problems in the PCS Basin.  The following are 
general summaries of the review and analysis of existing data relative to sewer backup and 
street flooding problems in the Papillion Creek South Basin: 

• Twenty-five complaint records were identified in the City’s GIS database within the 
Combined Sewer Study Area.  Many of these reports do not provide the actual 
nature of the problem. 
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• No records were found more recent than in the year 2000.  The majority of the 
records were clustered in two locations where significant sewer separation projects 
have occurred subsequent to 2000.  It is likely that these projects have addressed a 
large number of the past sewer backup and street flooding problems within the 
Combined Sewer Area of the Papillion Creek South Basin. 

• A review of the flood insurance study prepared by the Federal Emergency 
Management Agency indicates that the only special flood hazard areas occur along 
the Little and Big Papillion Creeks at the extreme western limits of the Extended 
Area.  No special flood hazard areas exist in the Combined Sewer Area. 

• Eighteen records of sewer backup and street flooding problems were identified in 
the City’s GIS database within the Extended Area.  Many of these appear to be 
caused by large rainfall events.  The I&I evaluation performed in a pilot area of the 
Extended Area may provide additional information as to the extent and cause of 
these occurrences.  Postcard surveys using the City’s survey questionnaire could also 
be undertaken in this area to better define the sewer backup and street flooding 
issues in the Extended Study Area. 

Recommendations regarding how to resolve sewer backup and street flooding problems 
that are not otherwise resolved by CSO controls will be identified and reviewed with the 
City and summarized in the Sewer Backup and Street Flooding Recommended Approach TM to 
be submitted during the refinement phase of the study. 

I&I Study Plan TM 
The purpose of the PCS Basin I&I Study Plan TM (July 2007) was to present a plan to guide 
the infiltration and inflow (I&I) study in the Extended Area of the Papillion Creek South 
Basin.  The collection system in the extended area consists of separate sanitary and 
stormwater sewers.  The I&I study will be concentrated in a pilot area, that represents only a 
portion of the Extended Area.  The northern border of the pilot area extends along L Street 
between 50th Terrace and 45th Street.  The eastern border extends south along 45th Street 
from L Street to Q Street, turning west along Q Street to 49th Street, and turning back south 
to Y Street.  The western border extends south along 51st Street from L Street to Q Street, 
turning west to 52nd Street and turning back south to Y Street.  The southern border extends 
along Y Street between 49th Street and 52nd Street.  The overall goal of the study is to 
identify and quantify I&I sources; evaluate the impact of reducing I&I sources; confirm that 
no combined sewers, combined sewer overflows, or sanitary sewer overflows (SSOs) exist in 
the pilot area; and develop a plan to reduce I&I in the Extended Area based on the observed 
data from the pilot area.  I&I sources will be identified through appropriate field 
investigation work consisting of flow metering, manhole inspections, smoke testing, and 
CCTV sewer inspections.  The results of the study will be presented in the PCS Basin I&I 
Evaluation TM. 

I&I Evaluation TM 
The Papillion Creek South I&I Evaluation TM (March 2008) discusses a pilot area investigated 
to determine the severity of inflow and infiltration (I&I) into the Papillion Creek South 
sewer system.  The selected pilot area generally consists of residential neighborhoods with a 
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small portion being commercial/institutional properties.  The entire extended area of 
Papillion Creek South basin consists of approximately 2,575 manholes and 503,906 linear 
feet of pipe, based on the GIS.  The selected pilot area consists of 363 manholes and 71,710 
linear feet of pipe (approximately 14 percent of the total number of manholes and linear feet 
of pipe). 

Upon selecting the Papillion Creek South pilot study area, additional field investigations as 
well as flow monitoring were performed.  The results of the various investigations and 
system analysis are summarized below.  For clarity, cost-effective defects are classified as 
“Priority No. 1” and structural repairs recommended for the rehabilitation program are 
classified as “Priority No. 2”. 

Manhole inspections completed within the study area revealed 103 defects identified as I&I 
sources and contributing approximately 281.2 GPM of the measured peak I&I flow, or 99% 
of the identified I&I.  Furthermore, 65 vented manhole covers located at and below grade 
accounted for 92% of the identified I&I.  Based on the cost-effective analysis, 65 of these I&I 
defects (the 65 vented manhole covers) are cost-effective to eliminate through a variety of 
rehabilitation methods.  Upon further review of these manholes, additional sources of I&I as 
well as structural defects were identified.  It is therefore recommended that these Priority 
No. 1 defects be repaired at an estimated cost of $162,768.  Additional Priority No. 2 defects 
are also recommended for further evaluation and possible repair.  These defects are in 
manholes exhibiting enough structural deterioration to possibly warrant rehabilitation at an 
estimated cost of $8,400.   

In addition, a total of 12 line segments representing approximately 2,397 lineal feet of 
sanitary sewer were cleaned and televised.  Of the 12 line segments, nine require immediate 
attention and one requires attention within the next two years.  The remaining two line 
segments should be included in the City’s routine maintenance program.   A total cost to 
complete the Priority No. 1 pipeline rehabilitation is estimated at $225,947, including a 60% 
contingency for engineering, legal and general administration. Priority No. 2 pipeline 
rehabilitation is estimated at $17,178.   

In addition to rehabilitation of the public system, private-sector I&I abatement programs are 
also warranted to reduce I&I.  Priority No. 1 private abatement programs could consist of 
disconnecting roof downspouts, sump pumps, and foundation drains.  Due to the 
limitations of smoke testing, it is recommended that the City undertake a comprehensive 
building inspection program to locate and identify the private inflow sources.  The total cost 
to complete the private-sector rehabilitation and building inspection program is estimated at 
$83,320.  With the implementation of both Public- and Private-sector I&I abatement 
programs, it is predicted that the City can cost-effectively reduce the rainfall-induced I&I 
flows by as much as 39% within the study area.   

In summary, the cost-effective program (i.e., Priority No. 1) is a combination of cost-effective 
manhole rehabilitation, Priority 1 line rehabilitation and a private-sector I&I elimination 
effort that includes a building inspection program to locate and eliminate private inflow 
sources.  The recommended Priority No.1 rehabilitation program is estimated to cost 
approximately $472,035. The actual capital cost of this program will vary depending on the 
City’s involvement in reimbursement programs and enforcement policies. 
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The recommended structural rehabilitation program (Priority No. 2) is estimated to cost 
approximately $25,578 and includes structural manhole rehabilitation, Priority 2 line 
rehabilitation and preventive maintenance.  The actual capital cost of this program will vary 
depending on the City’s involvement in the preventive maintenance program.  

Table 2 summarizes the Priority No. 1 and Priority No. 2 rehabilitation recommendations for 
the study area and the estimated repair costs.  The total cost of both the Priority No.1 and 
Priority No. 2 rehabilitation is $497,613. 

 

Table 2 - Cost Estimate for Sanitary Sewer Improvements within Pilot 
Study Area1 

Task Cost 

1.  Cost-Effective Rehabilitation – Priority No. 1  

a.  Manhole Rehabilitation (I&I) $162,768 

b.  Line Rehabilitation $225,947 

c.  Private-Sector I&I Reduction/Investigation $83,320 

2.  Structural Rehabilitation – Priority No. 2  

a.  Manhole Rehabilitation (Structural) $8,400 

b.  Line Rehabilitation $17,178 

Total Project Cost $497,613 

Note: 

1.  The pilot study area represents 193 acres of the 301 acres in the PCS 
Extended Area. 

 

Sewer Separation Confirmation TM 
The PCS Basin Sewer Separation Confirmation TM (June 2007) documented the evaluation of 
the existing combined sewer system to confirm that sewer separation is the appropriate 
overflow control and included a conceptual layout and sizing for sewer separation of the 
CSS.  In reference to sewer separation, the following terminology is used: 

• “Public facility sewer separation” refers to sewer separation in public rights-of-way. 

• “Private sewer separation” refers to sewer separation on private property. 

• “Full sewer separation” refers to both public and private sewer separation. 

A number of sewer separation projects have been constructed in the PCS Basin.  The most 
significant projects have been constructed since 1980.  These projects involved public facility 
separation of a large portion of the PCS Basin including separation that led to the closure of 
one of the basin CSO outfalls (CSO 206) near the Roth meat packing facility at 43rd and S 
Streets.  The Sewer Separation Confirmation TM describes these past projects in more detail. 
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Based on guidance provided by the PMT, a conceptual plan was developed to provide full 
sewer separation to the remaining CSS areas in the PCS Basin.  Full separation will include 
removing stormwater from the CSS from both public and private stormwater sources.  
Public sources include stormwater inlets and cross connections within the street rights-of-
way.  Private sources include roof gutter connections, driveway or landscaping drains, and 
basement sump pumps.  In addition to full separation costs for the CSS areas, costs were 
identified to provide for separation of private facilities in areas where public facility sewer 
separation has been completed. 

The remaining CSS in the PCS Basin is in the northwest part of the basin, tributary to CSOs 
207 and 208 which are found along the Blood Creek trunk sewer.  The Sewer Separation 
Confirmation TM describes in detail the conceptual plan and associated costs to provide full 
sewer separation to this area.  Full separation was recommended over public separation 
because the estimated cost for full separation was comparatively reasonable.  The costs for 
this alternative are presented in Table 3.  With completion of full sewer separation in the 
CSO 207/208 and CSO 209 watersheds, it is anticipated that these CSOs can be closed. 

 

Table 3 - Papillion Creek South Basin – Full Separation Costs 

CSO Project Description  Sub-basin 
Acreage 

Capital 
Cost 

Annual 
O&M Cost 

50-Yr Present 
Worth Cost Cost/Acre 

207/208 Full Sewer Separation of 
CSO 207/208 Watershed 145 $7,005,000 $8,031 $7,049,000 $48,614 

209 Private Facility Separation 
of CSO 209 Watershed 212 $1,987,000 N/A $1,975,000 $9,316 

 Full Separation Cost 357 $8,992,000 $8,031 $9,024,000 $25,277 

  

Field Reconnaissance Summary TM 
The Papillion Creek South Field Reconnaissance Summary TM (December 2007) describes the 
methods and procedures used for the field reconnaissance phase of the Program and 
summarizes the results of the Papillion Creek South Basin field investigation.  The collected 
data will be entered into InfoNet via an Access database provided by the PMT and will be 
used to update the InfoWorks model during the Program’s refinement stage (after October 
1, 2007).  Field reconnaissance performed in the Papillion Creek South Basin included 
manhole inspections, smoke testing, and closed-circuit television (CCTV) sewer inspections.  
In addition, a list of the manholes, diversion structures, and CSO outfalls surveyed, as well 
as a summary of the associated data collected, is provided in the TM.  In summary, 147 
structures were investigated.  141 manholes, 3 combined sewer diversion structures, and 3 
combined sewer outfalls were inspected.  20 manholes were not inspected because they 
could not be located, were buried under pavement, could not be opened, or could not be 
safely inspected.  Additionally, a total of 24,393 linear feet of sewers were smoke tested and 
3,386 linear feet of sewers were internally CCTV inspected.  While much new information 
was collected and recorded for use in refining the InfoWorks model, there were no major 
discrepancies between the mapping (GIS and quarter-section) and the sewer system as 
observed in the field. 
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Model Review TM 
The InfoWorks Model (Model) database was developed from numerous sources, some of 
which are more reliable than others.  The Papillion Creek South portion of the Model was 
reviewed thoroughly to determine modifications to further evaluate control alternatives in 
the refinement stage (after October 1, 2007) in an accurate manner.  Results of this review 
are summarized and future Model refinements are suggested in the Papillion Creek South 
Basin Model Review TM (January 2008).   

The Papillion Creek South Basin Study Team first reviewed the InfoWorks model during 
September and October of 2006 and followed up with another review in June of 2007.  The 
results of the reviews were recorded in the Papillion Creek South General Model Review TM 
(June 2007).  While many discrepancies were identified in the aforementioned document, 
only a limited amount of field work was appropriated to resolve these issues.   

The Papillion Creek South Basin Model Review TM (January 2008) summarizes the field work 
performed to refine the InfoWorks model based upon the discrepancies identified 
previously. In total, 138 manholes and associated pipes were surveyed and the associated 
information collected from these surveys is discussed within the TM.  In addition, the 
Papillion Creek South Basin Model Review TM summarizes recommendations to extend the 
InfoWorks model to assist in the evaluation of sewer backups and street flooding.  The 
suggested modifications and additions from this TM will be reviewed by the PMT for 
possible incorporation into the InfoWorks model.   

Implementation Plan TM 
The purpose of the PCS Basin Implementation Plan TM (September 2007) is to present a 
schedule and cost flow plan developed for proposed projects in the Papillion Creek South 
Basin.  This plan will be incorporated into the selected overall City-wide CSO control 
alternative for the Papillion Creek Watershed.  The Implementation Plan identifies basin 
projects to be completed within the next 15 years and beyond, and provides a schedule and 
cash flow projection for the projects.   

As previously stated, the recommended alternative for the PCS Basin (combined portion) is 
full sewer separation.  In-basin alternatives from each basin and all cross-basin alternatives 
were compiled and evaluated by the PMT to identify overall watershed alternatives.  The 
PCS component of the selected overall watershed alternative is full sewer separation.  The 
also includes a section listing of ideas and suggestions which are recommended to be 
evaluated during the refinement phase of the Omaha CSO control program for the Papillion 
Creek South basin.  Suggested refinements include: 

1. Refine the costs for projects which form the selected watershed alternative. 
2. Reassess contributing area percentages for sewer separation alternatives based on 

future flow metering data. 
3. Continue with the public participation program within the basin. 
4. Investigate possibilities for inclusion of community enhancements into CSO control 

projects in the basin. 
5. Create a CIP level cost estimate for the Papillion Creek South basin projects. 
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Refer to the PCS Basin Implementation Plan TM for details on the implementation plan 
including the proposed schedule and cash flow projection. 

Acronyms / Terms 
CCTV    Closed Circuit Television (used to inspected a sewer) 

City    City of Omaha 

CSO    Combined Sewer Overflow 

CSS    Combined Sewer System 

FEMA    Federal Emergency Management Agency  

FIS    Flood Insurance Study 

GIS    Geographic Information System 

I&I    Inflow and Infiltration 

LTCP    Long Term Control Plan 

MG    Million Gallons 

Model    InfoWorks Model 

NDEQ    Nebraska Department of Environmental Quality 

OPW    City Sewer Project 

PCS    Papillion Creek South 

PMT    Program Management Team 

SSO    Sanitary Sewer Overflows 

TM    Technical Memorandum 
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Attachment No. 1 – Papillion Creek South Basin 
Area 

Figure 1 – PCS Basin Area 
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Attachment No. 2 – Technical Memoranda 

Papillion Creek South Basin Schematic TM 

Papillion Creek South Basin Data Gap Analysis TM 

Papillion Creek South Basin Data Gap Analysis Supplement TM 

Papillion Creek South Basin Field Data Collection Plan for Model Refinement TM 

Papillion Creek South Basin Flow Metering and Water Quality Sampling Request TM 

Papillion Creek South Basin Baseline Improvements TM 

Papillion Creek South Basin Sewer Backup and Street Flooding Existing Conditions TM 

Papillion Creek South Basin I&I Study Plan TM 

Papillion Creek South Basin I&I Evaluation TM  

Papillion Creek South Basin Sewer Separation Confirmation TM  

Papillion Creek South Basin Field Reconnaissance Summary TM 

Papillion Creek South Basin Model Review TM 

Papillion Creek South Basin Implementation Plan TM 

 

 



 

PSBP01 - PAPIO SOUTH BASIN S CHEMATIC NARRATIVE T M VERSION 3.DOC  BLACK & VEATCH 
FEBRUARY 13, 2007 (REVISED AUGUST 31, 2007)    B&V PN 145632 
FILE CODE: PS.08.07  OMAHA CSO CONTROL PROGRAM  PAGE 1 OF 4 
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Papillion Creek South Basin – Basin Schematic 
Narrative TM 
TO: Document Control Center, CH2M Hill 

Rick Nelson, Basin Consultant Manager 

COPY: Marty Grate, CSO Manager 
Jim Theiler, Project Engineer 
Tom Heinemann, Program Manager 

FROM: Papillion Creek South Basin Team 

DATE: February 13, 2007 (Revised August 31, 2007) 
FILE CODE: PS.08.07 

Purpose 
The purpose of the Technical Memorandum is to provide an overall, general description of 
the Papillion Creek South Basin.  The information presented herein is based upon the 
review of documents received and discussions held with city personnel.  The documents 
cover basin inventory items such as CSO diversions, CSO outfalls, and trunk sewers.  The 
narrative summarizes how the elements function to handle the separated sanitary, 
combined sewer, and separate storm sewer flows within the basin.  There are no known 
interconnections with other basins.  

The purpose of the August 31, 2007 revision to this TM is to provide updated information 
found since the original submittal and to update figures that have been completed since 
the original TM submittal. 

Papillion Creek South Basin Narrative 

Papillion Creek South Basin Delineation 
The Papillion Creek South Basin is located in the southwest corner of the Omaha CSO study 
area.  The northern extents of the basin are located near 41st and L Street.  The eastern border 
is along a line running southeast to 36th Avenue and Madison before turning southwest and 
extending to 40th and Polk.  The western extents are along a line from 41st and L Street 
heading southwest to 46th and U Street before turning southeast and extending to 40th and 
Polk.  This area is also defined as the Papillion Creek South Combined Area.  A larger area 
called the Papillion Creek South Extended Area extends further west from the Papillion 
Creek South Basin border to the Big Papillion Creek, with the northern border at Bancroft 
Street and Harrison Street on the south.   

The extended area consists of a separated collection system.  The primary focus this basin 
study is on the combined area.  However, inflow and infiltration will be evaluated in the 
extended area .  
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Refer to Figure 1 for a map of the basin with basin features depicted.  Refer to Figure 2 for a 
schematic of the basin.   

Surface Flow Patterns 
In general, surface runoff in the basin is from the north to the south and southwest.  The 
Blood Creek sewer runs diagonally southwest through the northern section of the area 
before discharging into Blood Creek, which then flows southwest to Big Papillion Creek. 

CSO Diversions 
CSO diversion structures are defined herein as “structures that can divert wet weather flow 
(WWF) flow directly to a CSO outfall”.  There are three CSO diversions in the Papillion 
Creek South Basin and a fourth diversion that was recently separated.  The diversions are 
labeled on the map and schematic.   

A 42-inch pipe and a 24-inch RCP enter the diversion structure for CSO 207 (PS-D1) at 
elevation 1120.99 feet located west of 42nd and R Streets.  The flow direction is controlled by 
an internal weir sending normal dry weather flow to the northwest through a 12-inch RCP 
at an invert elevation of 1122.46 feet to the Papillion Creek Interceptor.  When high water 
flows overtop the 72-inch long weir at an elevation of 1122.94 feet, flows are directed into a 
30-inch RCP with an invert elevation of 1121.14 feet heading southwest to CSO-207. 

A manhole located near 45th Street and south of U Street (PS-D2) acts as a second diversion 
point for stormwater flows into Blood Creek at CSO-208.  Flows enter this manhole through 
a 12-inch concrete lined sewer at an invert elevation of 1082.04 feet.  Dry weather flow exits 
this structure through a 15-inch RCP sewer at an elevation of 1081.53 feet and continues 
south to the Papillion Creek Interceptor.  During high flow, water exits through a 12-inch 
PVC pipe that includes a 90-degree elbow, with its opening parallel to the floor of the 
manhole at an elevation of 1084.77 feet, and the invert of the pipe, after the elbow, at an 
elevation of 1083.15 feet, and then discharges into Blood Creek (CSO-208).  

A manhole located south of 41st Avenue and Madison Street (PS-D3) diverts stormwater 
flows to CSO-209.  A 21-inch RCP enters this manhole from the north at an invert of 1105.44 
feet, a 6-inch PVC pipe enters from the northeast at an elevation of 1105.54 feet, and a 12-
inch RCP enters from the east at an elevation of 1105.04 feet.  Dry weather flows pass 
through the manhole and exit in a 12-inch pipe with an elevation of 1103.14 feet going 
southwest to the Papillion Creek Interceptor.  During high flows, water rises in the manhole 
to an elevation of 1103.64 feet and exits to the south in a 24-inch pipe and then to the 
southwest in a 42-inch RCP towards CSO-209. 

CSO Outfalls 
There are three CSO outfalls in the Papillion Creek South Basin.  The outfalls are named 
CSO-207, CSO-208, and CSO-209.  A fourth outfall, CSO-206, located near 43rd and S Street 
was plugged off as part of sewer improvements in the spring of 2005.  

CSO-207 is downstream of diversion PS-D1 and is located near 44th and T Street.  A 30-inch 
RCP exits the diversion for CSO-207 and discharges as a 60-inch pipe into the upper extents 
of Blood Creek at an elevation of 1102.83 feet. 
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CSO-208 is located at 45th Street and U Street where it discharges into Blood Creek at an 
elevation of 1082.50 feet.  The outfall is downstream of the diversion manhole which directs 
combined sewer overflows to Blood Creek.  

CSO-209 is located to the south of 44th Street and Harrison Street.  The outfall is a 60-inch 
RCP combined sewer and discharges into Copper Creek at an elevation of 1062.64 feet. 

Trunk Sewers 
There are two trunk sewers in the Papillion Creek South Basin which collect separated 
sanitary and separated stormwater flows.  One of the trunk sewers runs south in the eastern 
half of the basin from approximately V Street to Harrison Street where it outfalls into 
Copper Creek.  The second trunk sewer is located in the northwest extents of the basin and 
runs southwest from 42nd and Orchard to 46th and X Street where it connects to the 90-inch 
Papillion Creek Interceptor.
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Attachment No. 1 – Summary Tables 

 
Table 1 – CSO Outfalls 

CSO No.  Name  Location  GIS ID 

CSO-206 Plugged Outfall 43rd St and S Street 0644060F 

CSO-207 Blood Creek North Outfall 44th St and T Street 0644054F 

CSO-208 Blood Creek South Outfall 45th St and U Street 0645025P2 1 

CSO-209 Copper Creek Outfall 44th St and Harrison Dr. 0647075F 

Note: 

1. This node is not in GIS but added into InfoWorks for modeling purposes. 

 
 

Table 2 – Diversion Structures 

Diversion No.  Name  Location GIS ID 

PS-D1 Blood Creek North Diversion 42nd and R Street 0644008 

PS-D2 Blood Creek South Diversion 45th and U Street 0645025 

PS-D3 Copper Creek Diversion 41st Avenue and Madison St 0628001 

PS-D4 Plugged Diversion 43rd St and S Street 0644032 

 
 




