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Executive Summary 
On October 1, 2007, the City of Omaha (City) submitted a Substantively Complete Long 
Term Control Plan (SCLTCP) to the Nebraska Department of Environmental Quality 
(NDEQ).  The overall cost for this program is estimated at $1.5 billion (2006 dollars).  A 
portion of these funds is planned for the separation of combined sewers, which can reduce 
sewer backup (SB) and street flooding (SF) problems.  In addition to the sewers identified to 
be separated as part of the SCLTCP, the City plans to continue the on-going sewer 
separation/sewer relief (RNC) program that is intended to specifically address SBs into 
basements. 

An investigation was completed for the Papillion Creek North (PCN) Basin to evaluate 
approaches to addressing SB and SF problems known to date within the Basin.  This 
Technical Memorandum (TM) provides a summary of the data to allow the City to clearly 
identify the separation plan for the PCN Basin as it relates to both the CSO and RNC 
programs and also to allow the City to establish a preliminary cost for these two programs.  
In addition to those costs, the information compiled provides the City with the following: 

• information on reported sewer related problems that will require additional 
investigation, 

• identification of known areas of major street flooding, and 

• a basin map that indicates the areas that will be separated upon completion of the 
proposed work. 
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Table ES-1 summarizes the costs for sewer separation included in the SCLTCP for the PCN 
Basin, the current work planned or programmed under the City’s RNC Program in the PCN 
Basin, and additional costs that will be required to continue separation of more recently 
identified SB areas in the PCN Basin. 

Table ES-1.  Summary of PCN Basin SCLTCP, RNC Program, and Additional Sewer Separation 
Costs 

Location Estimated Costs 

SCLTCP Sewer Separation $ 12,746,000 

Current RNC Program (less any overlap with the SCLTCP) None Identified 

Additional Sewer Separation Areas None Identified 

TOTAL $12,746,000 

 

Special Conditions 
There are no reported major street flooding or special issues in the PCN Basin. 

There are no other special issues related to the PCN Basin. 
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Purpose 
The purpose of this Technical Memorandum (TM) is to identify methods for addressing the 
sewer backup (SB) and major street flooding (SF) problems within this combined sewer 
overflow (CSO) basin.  This TM addresses only those SB and SF problems that have been 
reported to date and are the result of storm events and related combined sewer overloading.  
This TM includes a description of areas identified for sewer separation as part of the 
combined sewer overflow (CSO) controls proposed in the SCLTCP. 

Potential solutions to address the SB/SF problem areas may include: 

• Sewer separation 
o City identified sewer separation study areas for the RNC program 
o Sewer separation as part of the CSO Control Program 
o Basin Consultant (BC) identified sewer separation study areas to be added to 

the existing RNC program 
o Additional sewer separation projects required for the CSO program that do 

not provide sewer backup relief 
• Backflow prevention valves 
• Green solutions (stormwater management projects) 
• Hybrid projects (projects that include both sewer separation and other CSO 

technologies) 
 
This TM discusses the relative impact that the proposed projects have on CSO volume and 
rates. 

Verification and validation of identified problems will be done as part of the preliminary 
design stage for sewer separation.  If at any time prior to or during design of RNC projects 
further investigation of the identified SB and SF problems shows that inconsistent and/or 
significant problems cannot be validated, then the proposed separation project area may be 
modified or eliminated. 

Project Background 
The City contains over 1,950 miles of 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 the 
Papillion Creek watersheds.  The entire CSS area has been divided into ten basins for 
evaluation as part of the Omaha CSO Program.  The PCN Basin is one of these basins.  Each 
basin is being evaluated by a separate engineering team.  The overall result of the data 
analysis is to develop a Final Basin Plan, which will be incorporated into the Long Term 
Control Plan (LTCP) for the City’s CSS. 

Sewer Backup and Street Flooding Issues 
In addition to implementation of the City’s LTCP, the City intends to minimize the SB and 
SF issues in the CSS area through the continuation of its sewer separation/sewer relief 
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program referred to as the RNC program.  The City began this program in 1990 for the 
combined sewer portions of the City, including the PCN Basin.  The sewer separation 
projects identified as RNC projects have been designed to relieve the existing combined 
systems and alleviate SBs.  They were not necessarily designed to fully separate the sewers. 

The RNC program identifies existing problem areas using available reporting information.  
This information includes the City’s sewer complaint GIS geodatabase, previous sewer 
reports, previous sewer separation projects, hydraulic grade line (HGL) analyses, Basin 
Advisory Panel (BAP) meetings, other community outreach efforts, visual inspections 
within the basin, and projects completed to date. 

Sewer backups have been reported in the PCN Basin as discussed in the Papillion Creek North 
Basin Sewer Backup and Street Flooding Existing Conditions TM (July 23, 2007).  The reported 
sewer backups are mostly clustered along the major drainageways, specifically along the 
Mayfield Sewer on the western side of the basin and along J. E. George Boulevard (JEGB) 
upstream of Happy Hollow Creek.  There also have been several backups in the northern 
reaches of the LP-10 sub-basin. 

In order to get a more complete picture of the historical SB/SF problems, a map illustrating 
reported SB and SF problems is included as Figure 1 in Attachment 1.  Reported SB and SF 
issues on Figure 1 have been sorted into three categories.  The categories are listed and 
defined below: 

 
1. Flood of 1999:  A problem labeled in this manner indicates that it was reported as a 

result of the August 6, 1999 flood.  This was a large storm and exceeded the level of 
protection that that City can economically afford to resolve with sewer improvement 
projects.  Therefore, these problems may well be legitimate SB and SF issues; 
however, no sewer improvement projects will be recommended solely because of 
their existence. 

 
2. Reports not Addressed to Date:  A problem labeled in this manner indicates that it 

appears to be unresolved and not addressed by an already completed RNC project.  
Problems classified in this manner (and located in clusters) indicate areas in need of 
additional sewer improvement projects. 

 
3. Reports Addressed to Date:  A problem labeled in this manner indicates that it 

appears to have already been resolved by completed RNC project.  Problems 
classified in this manner indicate that the surrounding area, most likely, does not 
need additional sewer improvement projects. 

 
The following conclusions were offered in the Papillion Creek North Basin Sewer Backup and 
Street Flooding Existing Conditions TM (July 23, 2007) based upon review of the SB issues 
documented in numerous sources: 

• Efforts to date, including sewer separation projects, appear to have alleviated sewer 
backups based on the reduction of complaints.  The reduction of complaints may 
also be due to check valve installation and reluctance of homeowners to report 
backups. 
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• Smoke testing performed for the recent J.E. George Boulevard Sanitary Sewer Study 
(March 7, 2005) revealed three locations where cross connections between storm and 
sanitary sewers existed.  These cross connections were determined to have a 
significant impact on inflow into the sewer along JEGB.  These cross connections 
were immediately and permanently plugged by the City in 2004. 

• The recent J.E. George Boulevard Sanitary Sewer Study (March 7, 2005) identified 
numerous infiltration and inflow (I&I) sources, including defects such as root 
intrusion and cracks, that may also contribute to sewer backups. 

• HGL analyses in the CSO 210 tributary area show sanitary sewers may have 
inadequate capacity for peak flows after sewer separation. 

• Visual site inspections did not identify any street flooding/ponding areas. 

• Visual site inspections identified sewer defects, including extensive root growth in 
some sanitary sewers.  Extensive root growth upstream of Spring 2007 flow 
monitoring sites may have affected collected flow data. 

• Visual site inspections identified bolted manhole lids and manhole lids covered with 
concrete slabs to prevent overflows in Elmwood Park. 

There is also a small area of the Saddle Creek Basin adjacent to the LP-7 sub-basin where 
storm sewers are scheduled to be constructed that will result in storm flow being diverted 
through the PCN Basin.  This area consists of approximately 173 acres and will connect to 
past sewer separation project RNC 4971.  Diversion of storm flow from the Saddle Creek 
Basin will provide needed relief to the Saddle Creek Basin outfall sewer.  Additional 
information regarding SB and SF issues for the Saddle Creek Basin will be provided in the 
Saddle Creek Basin Sewer Backup and Street Flooding Recommended Approach TM. 

The area tributary to CSO 212 was recently studied by Lamp, Rynearson & Associates, Inc. 
(LRA) in a report entitled Aksarben Sewer Separation Study (July 10, 2006).  LRA provided 
options for separating the combined sewers in this area and for eliminating the CSO.  The 
City is currently moving forward with sewer separation plans in this area.  Although 
reducing or eliminating sewer backups was not the primary goal of this study and no 
backups have been reported in this area per the complaint geodatabase, sewer separation 
may result in the prevention of future sewer backups in the area. 

Additional Sewer Backup and Street Flooding Issues 
The PCN Basin Team has distributed CSO information and program updates to BAP 
representatives and neighborhood residents.  In addition to several BAP meetings, 
presentations have been made to each of the five neighborhood associations that lie within 
the PCN Basin. 

During each of the BAP and neighborhood association meetings, residents were provided 
an existing problem area map which also highlighted existing separate and combined 
sewers in the basin.  At the meetings and discussions, neighborhood residents were 
encouraged to provide input on other known problem areas.  Members of the BAP were 
provided electronic and hard copies of the Sewer Backup and Street Flooding 
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Questionnaire.  The survey was distributed to residents at neighborhood association 
meetings and inserted in neighborhood newsletters to obtain more detailed information 
regarding rain-related sewer problems. 

A summary of additional problem areas to date identified through these community 
outreach efforts is listed below and identified on the figure in Attachment 2: 

• A homeowner reported having sewer backup problems at 5012 Cuming Street.  This 
complaint is in an isolated area. 

• A homeowner reported that after extremely heavy rains, the sanitary sewer backs up 
into the basement of 676 J.E. George Boulevard.  This complaint is part of an existing 
problem grouping area. 

The PCN Basin Team has also conducted numerous site visits to investigate areas of street 
flooding, ponding, and/or storage within the basin, including visits during rain events.  The 
hilly terrain aids drainage; however, along several streets that drop and then rise in grade, 
inlets at the low points were overloaded at times during rain events.  Some catch basins 
filled with debris such as leaves and grit have also been observed during field activities.  
But, no areas of significant street flooding or ponding were witnessed by the Team. 

Several manholes that have been investigated show evidence of surcharge (full pipe).  Pipes 
at manholes 0218034 and 0218035 along Charles Street were almost surcharged during dry 
weather and evidence of recent, significant surcharge (almost to rim elevation) was 
observed in the manholes.  A similar situation was noticed in manhole 0166004 in Memorial 
Park east of JEGB between Underwood Avenue and Chicago Street.  Significant roots were 
also witnessed in the pipe upstream of manhole 0166004.  These locations are also identified 
on the figure in Attachment 2. 

During the field investigation, one of the homeowners on the east side of 69th Street 
conveyed to our field crew that he and a few of his neighbors have experienced basement 
backups in the past.  One rainfall runoff connection to a sanitary sewer was identified by 
field investigations.  Near manhole 0217035 on 69th Street (at Nicholas Street extended), two 
storm inlets are connected to the sanitary sewer.  The City Sewer Maintenance Department 
was made aware of this problem and is currently investigating the feasibility of plugging 
these inlets, which will allow the storm drainage to flow downstream into the storm sewer. 

Overflows have occurred at manholes in Elmwood Park.  Many of these manholes now 
have bolted lids or concrete slabs on top of them to prevent overflows. 

Isolated problem areas (outliers) are any problems reported in the City’s GIS database that 
fall outside the sewer separation areas described in this TM.  These outliers can be a single 
complaint or a few scattered complaints 

The third subcategory includes isolated problem areas, which are problem areas reported in 
the City database that are not near other problem areas, whether due to a single complaint 
or a few scattered complaints.  Isolated problem areas were further investigated by window 
surveys in February 2008 to note any obvious factors that could be causing the sewer 
backups.  The results of the window survey are summarized in Table 1 and the window 
survey investigation forms are provided in Attachment 3. 
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Table 1. Isolated Problem Area Window Survey Results 
Address Type and Year 

of Complaint 
Window Survey Notes 

6646 Lafayette Avenue Unknown (1982) No obvious factors that could cause sewer backups were observed. 

333 North 72nd Street Unknown (1987) Address does not exist. 

210 Fairacres Road Sewer overload 
(2004) 

No obvious factors that could cause sewer backups were observed. 

601 South 68th Street Unknown (1987) No obvious factors that could cause sewer backups were observed. 

675 North 59th Street Unknown (1979) No obvious factors that could cause sewer backups were observed. 

706 North 58th Street Unknown (1987) No obvious factors that could cause sewer backups were observed. 

680 North 57th Street Unknown (1991) No obvious factors that could cause sewer backups were observed. 

5803 Lafayette Avenue Unknown (1977) No obvious factors that could cause sewer backups were observed. 

1515 North 54th Street Unknown (1987) No obvious factors that could cause sewer backups were observed. 

122 South 52nd Street Unknown (1989) No obvious factors that could cause sewer backups were observed. 

510 South 56th Street Unknown (1977) Address does not exist. 

5200 Underwood Avenue Manhole cover off 
(1994) 

No obvious factors that could cause sewer backups were observed. 

5613 Farnam Street Sewer overload 
(1991) 

Address does not exist. 

113 South 53rd Street Missing manhole 
cover (1993) 

Address does not exist. 

405 South Happy Hollow 
Boulevard 

Sewer backup 
(1993) 

No obvious factors that could cause sewer backups were observed. 

676 J.E. George 
Boulevard(1) 

Sewer backup 
(1987, 2007) 

Front door is below the top of curb elevation. 

5012 Cuming Street(1) Sewer backup 
(2007) 

No obvious factors that could cause sewer backups were observed. 

(1)Problem location identified through recent community outreach efforts.  The remaining locations were obtained from 
the City GIS geodatabase. 

 

City staff will further investigate these isolated problem areas in the future.  Implementation 
of the recommendations presented in the Papillion Creek North Basin Infiltration and Inflow 
Evaluation TM (December 28, 2007) may address most of these isolated problem areas. 

As summarized in the Papillion Creek North Basin Sewer Backup and Street Flooding Existing 
Conditions TM (July 23, 2007), HGM Associates, Inc. (HGM) prepared the J.E. George 
Boulevard Sanitary Sewer Study (March 7, 2005).  The study area for this project encompassed 
approximately 460 acres in the extended area of the basin and is approximately bounded on 
the north by Maple Street, on the south by Underwood Avenue, on the east by North 54th 
Street, and on the west by North 60th Street.  Prior to the mid 1980s, sanitary sewer backups 
were prevalent along JEGB north of Underwood Avenue.  During the mid 1980s, the City 
initiated some inflow reduction measures and obtained voluntary inflow removal efforts in 
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the area that greatly reduced the number of backups.  During the spring and summer of 
2004, numerous backups occurred along the sanitary sewer line during multiple intense 
rainfall events.  After this backup outbreak in 2004, an intense investigation of the area, 
including smoke testing, was initiated. 

HGM provided several recommendations to the City, including removal of the sources of  
stormwater cross-connections, inflow identified on private properties, and rehabilitation 
and increased maintenance of sanitary sewers in the area.  The City continues to implement 
the recommendations presented in the J.E. George Boulevard Sanitary Sewer Study.  A roof 
drain ordinance was recently passed to address private inflow sources.  In addition, several 
residents along JEGB and Dillon Drive have had backwater valves installed since the 2004 
rain events to help prevent sewer backups.  The City has also replaced and rehabilitated 
some sewers in this area.  The City plans to televise the Fairacres area (an area 
approximately bounded by Dodge Street on the south, Western Avenue on the north, 
Happy Hollow Boulevard on the east, and 69th Street on the west) to further identify sewer 
defects that require attention. 

It is suspected that additional I&I sources exist in the area not investigated by HGM, such as 
building sump pump connections and manhole defects.  A lower than expected I&I rate was 
found in the study area during the Spring 2007 flow monitoring effort.  However, 
deposition observed during flow monitoring and television inspection results from the J.E. 
George Boulevard Sanitary Sewer Study (March 7, 2005) indicate that the JEGB interceptor 
needs to be cleaned and possibly rehabilitated.  The constrictions caused by the deposition 
may have dampened peak flows at the flow metering site during the Spring 2007 flow 
monitoring effort. 

As detailed in the Papillion Creek North Basin Infiltration and Inflow Evaluation TM (December 
28, 2007), it is recommended that a comprehensive I&I investigation be conducted in the 
study area, followed by private sector I&I removal. 

Categorization for Addressing SB and SF Issues 
The categories for addressing the PCN Basin SB and SF issues are identified in the following 
sections and are shown in Attachment 4.  These categories represent the progression of 
analysis to minimize/eliminate the SB and SF issues. 

Category 1 - Completed RNC/Sewer Improvement Projects.  This category includes all the 
SB and SF issues that have been addressed to date by work already completed or currently 
under construction in the PCN Basin, except for the Baseline Projects included in the 
Substantively Complete LTCP which were included in Category 4.  SB and SF issues in this 
category have been addressed through City RNC projects or various other sewer separation 
projects that were completed prior to the start of the RNC program in 1990.  These 
completed projects can be further categorized into either “separation” or “conveyance 
relief” projects as defined below: 

Separation - Projects that separated combined sewers within the right-of-way by 
either: (1) providing a dedicated sanitary sewer that conveys the sanitary flows 
downstream, or, (2) providing a dedicated storm sewer to convey the storm sewer 
flows downstream, leaving the existing sewer for sanitary flows only.  Separation 



PAPILLION CREEK NORTH COMBINED SEWER BACKUP AND MAJOR STREET FLOODING RECOMMENDED APPROACH TM 

SB AND SF RA TM REV2.DOC  9 
OMAHA CSO CONTROL PROGRAM 

within the right-of-way does not include separation of any private sewer laterals or 
taps.   

Conveyance Relief - Projects that provided relief for the existing combined system to 
address SB/SF issues.  In most cases, these projects provided a new sewer that 
provided relief to the existing combined system.  The new sewers were sized to 
provide only the additional required storm flow capacity.   

Category 2 – Planned Sewer Separation in Existing City RNC Program.  This category 
includes all the SB and SF issues that have been previously identified by the City to be 
addressed by planned sewer separation projects through the RNC program.  Note that some 
of the planned RNC projects provide water quality benefits and are listed under the CSO 
Program.  The summary data and costs for such projects are included under Category 4 or 5.  
There are no RNC projects currently planned for the PCN Basin. 

Category 3 – Additional Sewer Separation Projects, Identified by Basin Consultant, and 
Not Part of CSO Program.  This category includes all the SB and SF issues that have been 
proposed to be addressed by additional sewer separation projects identified in this TM.  The 
projects in this category are intended solely to address SB and do not provide water quality 
benefits for the receiving streams.  There are no additional RNC projects proposed for the 
PCN Basin. 

Category 4 – Sewer Separation included in the Substantively Complete LTCP.  This 
category includes all the SB and SF issues that have been proposed to be addressed by sewer 
separation through the CSO program as part of the SCLTCP.  These projects can be shown 
to produce water quality benefits for the receiving streams.  

Category 5 –Additional Sewer Separation Projects, Added to the CSO Program.  This 
category includes the following: 

• additional combined sewer separation projects beyond the areas identified in the 
SCLTCP because they provide water quality benefits, and 

• projects previously listed under Category 2 that, because they have been determined 
to provide water quality benefits, have been reclassified to be part of the CSO LTCP. 

No additional CSO sewer separation projects/study areas have been proposed for the PCN 
Basin. 

Costs 
Costs for projects in the five categories are presented below.  The costs for Category 1 
projects were based on completed project costs.  The costs for projects in Categories 2 
through 5 were taken from the separation costs developed during the evaluation described 
in the Papillion Creek North Basin Sewer Separation Confirmation TM (May 31, 2007).  The 
specific sewers identified for each project area were copied from the sewer separation 
alternative cost estimate and tabulated.  The detailed cost break-outs are included in 
Attachment 5.  The costs shown include: a) the construction cost, b) 67% soft cost markup 
per page 1 of the Cost Tool, c) 30% contingency and inflation factor, and d) the addition of 
MUD costs for the length of sanitary sewer reconstruction included in the study area.  
Summaries of each project cost are shown in Tables 2 and 3. 
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Category 1 – Existing Sewer Separation Completed to Date 
As previously indicated, the City has been implementing the RNC sewer separation 
program since 1990.  These projects have generally been implemented in order of 
importance as determined in previous reports.  In general, the City believes that in the areas 
of RNC projects, the sewer backup and street flooding problems have been addressed.  
Evidence of this can be found by comparing the dates of the reported problems in the area 
to the dates of the RNC projects.   In general, there are few, if any, complaints in the RNC 
project areas after the completion of the RNC projects. 

The one RNC project completed to date in the PCN basin is listed in Table 2 and also shown 
on Figures 1 and 3 (Attachments 1 and 4, respectively).  Some general statistics regarding 
the amount of sewer separation and areas where SBs were potentially addressed are 
provided in Table 2.  Metrics for determining the effectiveness of the RNC program and the 
ensuing CSO separation projects are in the process of being defined. 

Table 2. RNC Project Completed Within the Papillion Creek North Basin 
Sewer 

Separation 
Project 

Separation / 
Conveyance 

Relief 

Street Length 
of Project 

(LF) 

Street Length of 
Separation / 

Conveyance Relief 

(LF) 

Separated 
Watershed 

Area 

(acres) 

Construction 
Cost 
($) 

RNCL 5788A Separation 3,949 8,625 57 $437,308 

 

The completed sewer improvement/RNC projects have already addressed some of the 
historical SB/SF problem areas in the PCN Basin.  In some instances, it appears that sewer 
backups not located within the sewer improvement/RNC project limits, but within the 
vicinity (hydrologic limits) of the completed sewer improvement/RNC projects may have 
also been addressed.  The hydrologic limits for each project are the expected extent (mostly 
upstream) of the effectiveness of the project.  These areas are indicated in Figure 3.  SB/SF 
reports identified since the project completion data require more analysis and may 
necessitate additional future projects to address specific issues. 

Category 2 – Planned Sewer Separation in Existing City RNC 
Program 
The City has not identified any additional, future RNC project areas within the PCN Basin 
to address other SB and SF problem areas within the combined sewer areas of the basin.  
The remaining problem areas are within the extended area of the PCN Basin and are beyond 
the scope of the CSO program; however, potential solutions to these problem areas are 
presented in the Papillion Creek North Basin Infiltration and Inflow Evaluation TM (December 
28, 2007). 
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Category 3 – Additional Sewer Separation Projects, Identified 
by Basin Consultant, and Not Part of CSO Program 
Category 3 addresses the remaining SB clustered problem areas that were not included in a 
planned RNC study area (Category 2) or covered by a completed sewer separation/NRC 
project (Category 1). 

There have not been any areas identified within the PCN Basin that would require 
additional sewer separation. 

Category 4 – Sewer Separation Included in the Substantively 
Complete LTCP 
The SB and SF problem areas identified in the combined sewer areas are anticipated to be 
solved by the proposed CSO control, sewer separation, as discussed in the Papillion Creek 
North Basin Sewer Separation Confirmation TM (May 31, 2007) and SCLTCP.  The proposed 
separation areas are shown on Figure 2 in Attachment 4 and the preliminary separation 
design is provided in Attachment 6.  In general, stormwater will be separated and removed 
from the combined sewer system and conveyed directly to Papillion Creek. 

The sewer separation study areas have been referenced as SA-XXX-Y.   SA identifies the area 
as a study area.  XXX is used to indicate the CSO number designation.  Y is used to identify 
the specific study area number. 

CSO 210 

The known area of combined sewers that contributes to CSO 210 is approximately 307 acres.  
Completion of sewer separation (SA-210-1) and downstream sewer capacity increases (SA-
210-2) in the tributary area will eliminate CSO 210 and will include conversion of the 
existing combined sewer system to storm and sanitary sewers, and construction of new 
storm and sanitary sewers. 

CSO 211 

The known area of combined sewers that contributes to CSO 211 is approximately 7 acres.  
Completion of sewer separation (SA-211-1) and downstream sewer capacity increases (SA-
211-2) in the tributary area will eliminate CSO 211 and will include conversion of the 
existing combined sewer system to a sanitary sewer system and construction of new storm 
sewers. 

CSO 212 

The known area of combined sewers that contributes to CSO 212 is approximately 43 acres.  
Completion of sewer separation (SA-212-1) in the tributary area will eliminate CSO 212 and 
will include conversion of the existing combined sewer system to a sanitary sewer system 
and construction of new storm sewers. 

The estimated project capital cost for the recommended sewer separation plan (CSO control 
from the SCLTCP) for this basin is $12,746,000 as summarized in Table 3 below.  This 
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recommended plan includes approximately 1,003 linear feet of new sanitary sewer and 7,133 
linear feet of new storm sewer to complete public facility separation and 12,538 linear feet of 
replacement sanitary sewer downstream of the CSO 210 and 211 diversion structures to 
eliminate potential sanitary sewer overflows (SSO) after separation.  As indicated in the 
Papillion Creek North Basin Sewer Separation Confirmation TM (May 31, 2007), HGL analysis 
results show that the existing sanitary sewer downstream of the CSO 212 diversion structure 
has adequate capacity to convey the estimated peak sewer flow after separation.  Since these 
new sewers are anticipated to be constructed in the street, approximately 20,674 feet of the 
372,921 feet of street length in this basin will be affected by construction. 

Table 3. Category 4 – Sewer Separation included in the Substantively Complete LTCP 

ID Location 

Length of 
New Storm 
Sewer (LF) 

Length of 
New 

Sanitary 
Sewer (LF) 

Street 
Length of 

Separation 
(LF) Project Cost 

SA-210-1 

Area bound by Miami 
Street, North 61st Street, 
Blondo Street, and North 
66th Street 

3,084 1,003 4,087 $2,499,000 

SA-210-2 
Blondo Street and North 
66th Street to 76th Street 
and Harney Street 

0 10,940 0 $6,582,000 

SA-211-1 

Area bound by Pacific 
Street, South 63rd Street, 
Pierce Street, and South 
66th Street 

1,007 0 1,007 $472,000 

SA-211-2 

Pacific Street and South 
66th Street to Pine Street 
and Aksarben Entrance 
Road 

0 1,598 0 $811,000 

SA-212-11 

Area bound by Pacific 
Street, South 63rd Street, 
Woolworth Avenue, and 
South 66th Street 

3,042 0 3,042 $2,382,000 

 Total 7,133 13,541 8,136 $12,746,000 
(1)The existing sewer downstream of the CSO 212 diversion structure has adequate capacity to convey the 
estimated peak sewer flow after separation; thus, no sewer capacity increases are necessary. 

 

The Papillion Creek North Basin Sewer Separation Confirmation TM (May 31, 2007) provided 
sewer separation conceptual layouts, preliminary pipe sizing, and cost estimates based on 
the Sewer Separation Control Technology – Cost Estimate Approach and Criteria for Screening and 
Selection Technical Memorandum (January 22, 2007) and the Omaha CSO Sewer Separation 
Supplemental Guidance provided by the PMT.  Note that the sewer capacity increases detailed 
in the TM may be inadequate based on the excessive I&I results obtained during the effort 
summarized in the Papillion Creek North Basin Infiltration and Inflow Evaluation TM 
(December 28, 2007).  The necessary sewer capacity increases will be reviewed again as part 
of another 2008/2009 refinement task. 
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Category 5 – Additional Sewer Separation Projects, Added to 
the CSO Program 
This category includes sewer separation projects that meet the following requirements: 

• Additional CSO sewer separation projects, identified by the BC, beyond the 
areas identified in the Substantively Complete LTCP.  These projects are 
identified as CSO sewer separation projects because they will provide water 
quality benefits for the receiving stream. 

• Projects previously listed under Category 2, and not included in the 
Substantively Complete LTCP, that have been determined to provide water 
quality benefits for the receiving stream. 

There have not been any additional CSO sewer separation projects identified for the PCN 
Basin. 

Green Solutions 
In general, it appears that the sewer backup issues in the combined sewer areas can be 
resolved through sewer separation projects.  Although green solutions may have an added 
benefit in problem areas, the lack of public property in and around these areas poses a 
significant obstacle in that implementation.   Ravines in the Elmwood and Memorial public 
parks are already receiving stormwater discharge from storm sewers.  The only other 
significant public area is the park located at the northeast corner of 66th and Blondo Streets.  
No green solutions are recommended at this time to specifically address any problem areas.  
Green solutions will be investigated further as part of another 2008/2009 refinement task. 

Hybrid Projects 
This section discusses which sewer backup areas, if any, could benefit from hybrid projects 
in the PCN Basin.  In general it appears that the sewer backup issues can be resolved 
through sewer separation projects.  Although hybrid projects may have an added benefit in 
problem areas, no hybrid projects are recommended at this time to specifically address any 
problem areas.  Hybrid projects may be investigated further as part of another 2008/2009 
refinement task. 

Impacts to CSO Volumes and Flow Rates 
No sewer separation projects besides the sewer separation plan presented in the SCLTCP 
are recommended for this basin.  By completing the proposed sewer separation in the 
Papillion Creek North Basin Sewer Separation Confirmation TM (May 31, 2007), the three CSOs 
within the basin can be eliminated.  In addition, sewer backups into basements resulting 
from overloading of combined sewers during wet weather should be minimized or 
eliminated.  Estimates for reduction in flow rates resulting from the CSO Projects included 
in the SCLTCP have been included in the SCLTCP document.  Refined estimates of the 
reductions in volume and flow rate will be calculated in late 2008 using the updated 
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InfoWorks Model.  Since there were no additional projects proposed for the PCN Basin, no 
additional volume or rate reductions are identified. 

As described in the Papillion Creek North Basin Infiltration and Inflow Evaluation TM 
(December 28, 2007), flow monitoring results, field investigations, and HGL analyses 
indicate that backups and overflows may be underestimated in the PCN Basin.  As 
previously stated, implementation of the recommendations presented in the Papillion Creek 
North Basin Infiltration and Inflow Evaluation TM (December 28, 2007) may address most of 
the isolated problem areas.  At the same time, identification and subsequent removal of I&I 
throughout the sanitary and combined sewer systems may provide additional excess 
capacity in downstream sewers and treatment facilities, which may positively affect the 
CSO LTCP goals. 

CSO Area Priorities 
Each of the CSO sewer separation areas will be subdivided into individual projects.  These 
projects will be scheduled as part of the Final LTCP.  The priority of these individual 
projects will be based on the funding levels for the sewer separation portion of the CSO 
Program and will generally be completed from downstream to upstream in the sub-basins.  
The project priority and sequence will be evaluated and established by the City of Omaha 
and the PMT. 
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Acronyms 
BAP Basin Advisory Panel 

City City of Omaha 

CSO Combined Sewer Overflow 

CSS Combined Sewer System 

GIS Geographic Information System 

HGL Hydraulic Grade Line 

HGM HGM Associates, Inc. 

I&I Infiltration and Inflow 

JEGB J.E. George Boulevard 

LRA Lamp, Rynearson & Associates, Inc. 

LTCP Long Term Control Plan 

NDEQ Nebraska Department of Environmental Quality 

PCN Papillion Creek North 

RNC City Sewer Separation Project 

SB Sewer Backups 

SCLTCP Substantively Complete Long Term Control Plan 

SF Street Flooding 

SSO Sanitary Sewer Overflow 

TM Technical Memorandum 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 6646 Lafayette 

Date of Report(s):  11-16-82 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 120” above TOC 

Garage ± 18” above TOC 

Street grade ± 5% to West 

 

Basement on Property (Yes, No, Unknown): 

Yes 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Downspouts open at grade 

 

Other Notes Regarding the Property or Backup Event:  

Drive Under 



 

SB AND SF RA TM REV2.DOC   
OMAHA CSO CONTROL PROGRAM 

FIELD INVESTIGATION      OMAHA CSO CONTROL PROGRAM 

 

ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 333 N. 72nd 

Date of Report(s):  7-9-87 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation: 

 Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Commercial 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

No longer in existence  

 

Basement on Property (Yes, No, Unknown): 

Unknown 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

 

Other Notes Regarding the Property or Backup Event:  
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 210 Fairacres  

Date of Report(s):  2004 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential – upscale – acreages (2 acres+) 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 18” above TOC 

Street grade ± 2% to South 

 

Basement on Property (Yes, No, Unknown): 

Yes 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Unknown 

 

Other Notes Regarding the Property or Backup Event:  

3 Story with detached rear garage 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 601 S. 68th Street 

Date of Report(s):  7-10-87 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 120” above TOC 

Garage ± 12” above TOC 

Sump location 

 

Basement on Property (Yes, No, Unknown): 

Yes 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Downspouts open at grade 

 

Other Notes Regarding the Property or Backup Event:  

Drive Under 



 

SB AND SF RA TM REV2.DOC   
OMAHA CSO CONTROL PROGRAM 

FIELD INVESTIGATION      OMAHA CSO CONTROL PROGRAM 

 

ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 675 N. 59th 

Date of Report(s):  3-3-79 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential – Large Lots 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 72” above TOC 

Garage ± 48” above TOC 

Street grade ± 2% to North 

 

Basement on Property (Yes, No, Unknown): 

Unknown 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Downspouts open at grade 

 

Other Notes Regarding the Property or Backup Event:  

Split level 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 706 N. 58th  

Date of Report(s):  8-10-87 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential – Large Lots 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 15” above TOC 

Garage ± 3” above TOC 

Street grade ± 4% to North 

 

Basement on Property (Yes, No, Unknown): 

Yes 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Downspouts open at grade 

 

Other Notes Regarding the Property or Backup Event:  

Yard slopes to house behind SW  

Drive Under 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 680 N. 57th  

Date of Report(s):  4-29-91 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Partly Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential – Large Lots 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 30” above TOC 

Street grade ± 4% to South 

 

Basement on Property (Yes, No, Unknown): 

Yes 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Unknown 

 

Other Notes Regarding the Property or Backup Event:  

2 Story 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 5803 Lafayette 

Date of Report(s):  6-23-77 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 48” above TOC 

Street grade ± 0.5% to south 

 

Basement on Property (Yes, No, Unknown): 

Yes 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Downspouts open at grade 

 

Other Notes Regarding the Property or Backup Event:  

Ranch 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 1515 N. 54th 

Date of Report(s):  5-26-87 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Partly Cloudy 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 84” above TOC 

Garage ± 36” above TOC 

Street grade ± 9% to North 

 

Basement on Property (Yes, No, Unknown): 

Yes 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Downspouts open at grade 

 

Other Notes Regarding the Property or Backup Event:  

Drive Under 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 122 S. 52nd 

Date of Report(s):  9-5-89 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 6” above TOC 

 

Basement on Property (Yes, No, Unknown): 

Unknown 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Downspouts connected to underground pipe 

 

Other Notes Regarding the Property or Backup Event:  

Duplex, detached rear garage 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 510 S. 56th  

Date of Report(s):  9-2-77 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Clear 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

No such address or structure 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

 

Basement on Property (Yes, No, Unknown): 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

 

Other Notes Regarding the Property or Backup Event:  
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 5200 Underwood 

Date of Report(s):  6-22-94 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

6 way intersection 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Swale of drainage area, area extends approximately 1 block east and west 

 

Basement on Property (Yes, No, Unknown): 

N/A 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

N/A 

 

Other Notes Regarding the Property or Backup Event:  

Duplex, detached rear garage 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 5613 Farnam Street 

Date of Report(s):  6-19-91 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

No such address 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

 

Basement on Property (Yes, No, Unknown): 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

 

Other Notes Regarding the Property or Backup Event:  
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 113 S. 53rd  

Date of Report(s):  7-22-93 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

No Such Address 

 

Basement on Property (Yes, No, Unknown): 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

 

Other Notes Regarding the Property or Backup Event:  
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 405 S. Happy Hollow Boulevard 

Date of Report(s):  8-12-93 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential – upscale, large corner lot 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 36” above TOC 

Street Grade ± 2% to North 

Elmwood Park with ravine lies due west across street 

 

Basement on Property (Yes, No, Unknown): 

Unknown 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Downspouts open at grade 

 

Other Notes Regarding the Property or Backup Event:  

3 story 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 676 J.E. George Blvd.  

Date of Report(s):  5-26-87, 8-10-87, 5-24-04 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential – Large Lots 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 24” below TOC 

Street grade ± 2% to South 

 

Basement on Property (Yes, No, Unknown): 

Yes – walkout  

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Unknown 

 

Other Notes Regarding the Property or Backup Event:  

Rear PL acts as drainage swale for area 

2 story 
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ISOLATED BACKUP FIELD INVESTIGATION REPORT 

 

Backup Location (street address): 5012 Cuming 

Date of Report(s):  Public Meeting 

Date of Investigation: 2-26-08 

 

Weather at Time of Investigation:  

Cloudy, 19º, Snow Covered  

 

Brief General Description of Area (Include land use and other features):  

Residential 

 

Relationship of Property to Street and Surrounding Properties (relation to street grade and 
other properties, sump location, steep/flat area, overland flow path, etc.): 

Front Door ± 120” above TOC 

Street grade ± 8% to west 

 

Basement on Property (Yes, No, Unknown): 

Yes 

 

Potential Sources of Inflow (roof drains, perforated manhole covers, inlet, cave-ins, other 
sources or unknown):  

Unknown 

 

Other Notes Regarding the Property or Backup Event:  

3 story
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Attachment 4 – Proposed and Completed 
Separation Projects 
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EGA, GBA
Omaha, Nebraska
City of Omaha CSO Control Program
Papillion Creek North Basin Implementation Plan

Activity Percentage Cost Task 1 % Task 2 % Task 3 % Task 4 % Task 5 % Task 6 % Total $ Total %
Construction Cost (Cost Tool) $5,243,000 $4,980,850 95% $262,150 5% $5,243,000 100%
Eng, Legal, Admin 5% $262,150 $13,108 5% $26,215 10% $78,645 30% $52,430 20% $78,645 30% $13,108 5% $262,150 100%
Contingencies 26% $1,357,050 $67,852 5% $1,289,197 95% $1,357,050 100%
Interest 5% $262,150 $262,150 100% $262,150 100%
PTI, Test Bore, ECI 4% $209,720 $41,944 20% $167,776 80% $209,720 100%
Field Eng/Inspection 5% $262,150 $235,935 90% $26,215 10% $262,150 100%
Design & Eng. Services 15% $786,450 $707,805 90% $78,645 10% $786,450 100%
Program Management 2% $104,860 $5,243 5% $10,486 10% $31,458 30% $20,972 20% $31,458 30% $5,243 5% $104,860 100%
Planning & Prelim Design 5% $262,150 $78,645 30% $183,505 70% $262,150 100%
Performance Bond 1% $52,430 $52,430 100% $52,430 100%
Capital Cost $8,802,110 $138,940 1.6% $387,982 4.4% $885,760 10.1% $152,047 1.7% $6,930,665 78.7% $306,716 3.5% $8,802,110 100.0%
MUD Utility Relocation $3,892,000 $3,892,000 $3,892,000
Construction Performance Incentive $52,000 $52,000 $52,000

TOTAL Capital Cost $12,746,000 $138,940 1.1% $387,982 3.0% $885,760 6.9% $4,044,047 31.7% $6,982,665 54.8% $306,716 2.4% $12,746,110 100.0%

Task 1 - Additional Study $139,000 1.1%
Task 2 - Prelim Design $388,000 3.0%
Task 3 - Final Design $886,000 7.0%
Task 4 - Utility Relocations $4,044,000 31.7%
Task 5 - Construction $6,983,000 54.8%
Task 6 - Start-up and Close-out $307,000 2.4%
Total Capital Cost $12,746,000 100.0%

50-Year PW from Cost Tool $9,071,000
MUD Utility Relocation Fee $3,892,000
Revised 50-Year PW Cost $12,963,000

Direct Entry Cells from Cost Tool

Papillion Creek North Basin Sewer Separation Cost Breakdown
COMPLETE PROJECT

Attachment 5.xls 1 of 1 4/11/2008
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Preliminary Separation Design

Notes:
Flow and capacity calculations and 
assumptions are provided in the
Sewer Separation Confirmation TM.

A = Area
Q(10) = 10-year Peak Flow
S = Slope
PC = Pipe Capacity

Pipe Segment (XXX-X-XX) details 
are provided in the CSO 210 
Preliminary Separation Cost 
Tool Results attachment
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