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Purpose

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 watersheds. During significant rain events, the CSS
occasionally overflows due to conveyance and treatment limitations; these combined sewer
overflows (CSOs) currently discharge a combination of untreated sewage and stormwater to
the Missouri River and Papillion Creek. Table 1 provides the CSO magnitude and peak
flow rates of a design storm for the three CSOs located within the Papillion Creek North
Basin.

Table 1. CSO Volumes and Peak Rates for a 2-Year, 24-Hour Design Storm

CSO Location CSO Magnitude Peak CSO Flow
(MG) (MGD)

210 72" and Mayberry 35 107.8

211 69" and Pierce 0.2 5.4

212 69" and Pine 0.2 13.1

Source: Memorandum from Marty Grate dated June 16, 2006. Data obtained from City’s calibrated combined

sewer system model.
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EXECUTIVE SUMMARY, REVISION 1

The Omaha CSO Control Program was initiated to develop a Long Term Control Program
(LTCP) to minimize or eliminate these CSOs. The purpose of this Preliminary Basin Plan for
the Papillion Creek North Basin is to compile the results of work completed in this basin for
incorporation into the City of Omaha’s Comprehensive CSO LTCP. These results include a
basin characterization, confirmation of sewer separation as the appropriate CSO control
approach in this basin, and an infiltration and inflow (I1&I) evaluation in the extended study
area of the basin. The Basin Plan will consist of a compilation of completed technical
memoranda (TMs) along with this Executive Summary.

Basin Narrative

The purpose of the Basin Narrative TM (August 28, 2007) was to provide a brief description
of the Papillion Creek North Basin. Both a detailed geographic information system (GIS)
map of the basin and simplified hand drawn schematics of each CSO outfall and diversion
structure were provided. The narrative included a general description of the basin, surface
flow patterns, interconnections with other basins, CSO diversions and CSO outfalls.
Revisions to the basin narrative and schematic were provided in the Data Gap Analysis
Supplement TM (July 23, 2007). These revisions were based on field work completed to
resolve identified data gaps.

Papillion Creek North Basin Delineation

The Papillion Creek North Basin is bound on the west by 72nd Street and the Little Papillion
Creek and on the north by Maple Street as shown on the basin study map (Attachment 1)
and schematic (Attachment 2). The eastern boundary roughly follows 51st Street south to
Dodge Street then follows a line approximately 2,000 feet southwest of Happy Hollow
Creek to Pacific Street, then south along 634 Street to Center Street. From this point, the
boundary meanders southwest to a point just south of CSO 205 (64t Avenue and Dupont
Street) where it meets the Little Papillion Creek.

The basin consists mostly of residential areas but also includes some commercial areas and
the University of Nebraska at Omaha campus. Memorial and Elmwood Parks are also
located within the basin. Combined sewers were originally constructed within the basin,
and some of these combined sewers have been separated over time. This basin is divided
into three sub-basins as defined by the City’s sub-basin GIS layer: LP-10 to the west, LP-9 to
the east, and LP-7 to the south. These sub-basins are identified on Attachments 1 and 2.
The basin was also divided into six study areas identified as Areas A through F. The
proposed project approach for each of the six study areas is different due to their differing
sewer types and investigations that have previously been conducted as detailed in the Data
Gap Analysis TM (December 4, 2006) and I&I Study Plan TM (January 5, 2007). Areas A and
C are combined sewer areas. Areas B, D, E, and F are considered extended study areas,
separate sewer areas that may have a few combined sewers.

CSO Diversions and Outfalls

Three CSO outfalls are located within the Papillion Creek North Basin: CSOs 210, 211, and
212. These outfalls and their associated diversion structures are listed in Tables 2 and 3,
respectively.
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Table 2. Papillion Creek North Basin CSO Outfalls

CSO Number Outfall Location GISID
CSO 210 72" Street and Mayberry Street 0726061F
CSO 211 69" Street and Pierce Street 0708045F
CSO 212 69" Street and Pine Street 0700UTF

Table 3. Papillion Creek North Basin CSO Diversion Structures

CSO Number Diversion Structure Location GIS ID
CSO 210 66" Street and Blondo Street 0195067
CS0O 211 66" Street and Pacific Street 0708026
CSO 212 64" Street and Woolworth Street 0689056

Data Gap Analysis

The purpose of the Data Gap Analysis TM (December 4, 2006) was to summarize information
requiring confirmation and/or data gaps after a review of the data provided in the Basin
Characterization Packet and subsequently provided by the Program Management Team
(PMT) and City staff. Along with a description of each data gap, the significance of each
data gap was evaluated as it pertains to improving the data quality required for
development and evaluation of control alternatives. Recommendations and estimated level
of effort for addressing the data gaps were also provided.

The data gaps described in the TM needed to be resolved to obtain a clear understanding of
the Papillion Creek North Basin’s appurtenances and flow characteristics, which was
necessary to confirm that sewer separation is the appropriate control and assess sewer
separation alternatives. Field investigations were performed to resolve the data gaps that
directly affect connectivity, combined sewer identification, and sewer separation
confirmation. The field work necessary for resolution of the presented data gaps was
detailed in the Field Work Fee Addendum Worksheet (January 2007). In this worksheet, reasons
for performing the field work were presented along with a prioritization of the field work.
The data gap field investigations confirmed that Areas A and C are currently combined
sewer areas and Areas B, D, E, and F are separate sewer areas.

Field Data Collection for Model Refinement

The purpose of the Field Data Collection for Model Refinement TM (December 8, 2006) was to
summarize the proposed field data collection effort required for InfoWorks model
refinement. Reasons for acquiring the requested data and an estimate of the effort required
for collection efforts were also provided. The data were considered necessary for refining
the model to meet the project’s modeling objectives. The field work necessary for
InfoWorks model refinement was detailed in the Field Work Fee Addendum Worksheet
(January 2007). In this worksheet, reasons for performing the field work were presented
along with a prioritization of the field work.
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For the Papillion Creek North basin, considered a less complex basin, the InfoWorks model
will be used to accomplish several objectives. Initially, the model was used to assist in the
resolution of known data gaps presented in the Data Gap Analysis TM (December 4, 2006).
Second, the refined model will be used to more accurately estimate the frequency and
magnitude of combined sewer overflows in the existing Papillion Creek North basin such
that the effect of sewer separation can be accurately determined.

Baseline Improvements

The purpose of the Baseline Improvements TM (August 28, 2007) was to summarize and
describe a list of baseline projects which required minimal evaluation and provide
significant reduction in either CSO volume or pollutants and can be committed to now by
the City. It was determined that no projects in the Papillion Creek North Basin meet the
criteria to be baseline projects.

Given that the three CSOs in this basin represent relatively small areas, the projects required
for the elimination of the three CSOs were recommended to be considered as fundamental
projects. Fundamental projects are those “no-brainer” projects that make sense to do and
are included as part of all In-Basin and Cross Basin Alternatives. These projects must be
approved by City staff. Descriptions and cost estimates for these separation projects which
would eliminate the three CSOs are provided in the Sewer Separation Confirmation TM (May
31, 2007). These projects are shown on Attachment 3.

Sewer Separation Confirmation

The purpose of the Sewer Separation Confirmation TM (May 31, 2007) was to present a
preliminary sewer separation design for the combined sewer areas within the Papillion
Creek North Basin and confirm that sewer separation was the appropriate, cost effective
CSO control. By completing the proposed sewer separation, 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 and sanitary
sewer overflows (S5Os) during wet weather should be eliminated.

This technical memorandum 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.
In addition, several hydraulic grade line (HGL) analyses were performed to estimate the
impact of sewer separation on existing sanitary sewers downstream of the CSO 210, CSO
211, and CSO 212 diversion structures.

Sewer pipe capacity increases were recommended to complement the public facility
separation such that wet weather SSOs will not occur after separation. Alternatives for
reducing I&I by private property inflow removal along with public facility separation and
sewer rehabilitation were considered; however, it was more cost effective to increase the
capacity of the downstream sanitary sewers. As such, public facility separation (separation
in public rights of way) and sanitary sewer capacity increases (Where necessary to prevent
wet weather SSOs) were recommended for this basin rather than full separation (separation
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in public rights of way and on private property). The analysis presented in this TM was
limited to the Papillion Creek North Basin. Depending on the PMT’s analysis of the entire
Papillion Creek watershed, it may ultimately be more effective to reduce I&I in this basin in
lieu of increasing downstream interceptor and wastewater treatment capacity. A cost-
effectiveness evaluation based on the entire Papillion Creek watershed was beyond the
scope of this TM. Note that a future (post-separation) condition model is not necessary to
confirm the recommended basin plan since the CSOs will be eliminated and all sanitary
flow will be conveyed to the 60-inch diameter interceptor.

The estimated project capital cost for the recommended sewer separation plan for this basin
is $8,854,000 as summarized in Table 4 below. This recommended plan included
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 SSOs
after separation. As indicated in the Sewer Separation Confirmation TM (May 31, 2007), HGL
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 4. Preliminary Separation Cost Estimate Summary

Estimated Cost

Item CSO 210 CSO 211 CSO 212 Total

Public Facility Sewer Separation

Construction Cost Estimate $1,316,000 | $265000 | $1,418,000 | $2,999,000

Project Capital Cost Estimate $2,211,000 $472,000 $2,382,000 $5,065,000
Project 50 Year Present Worth Cost Estimate $2,244,000 $482,000 $2,391,000 $5,117,000
Total Annual Operation and Maintenance Cost Estimate $80,025 $19,717 $59,563 $159,305

Sewer Capacity Increases™”

Construction Cost Estimate $2,046,000 $198,000 $0 $2,244,000
Project Capital Cost Estimate $3,437,000 $352,000 $0 $3,789,000
Project 50 Year Present Worth Cost Estimate $3,578,000 $376,000 $0 $3,954,000
Total Annual Operation and Maintenance Cost Estimate $214,217 $31,289 $0 $245,506

Total

Construction Cost Estimate $3,632,000 $463,000 $1,418,000 $5,243,000

Project Capital Cost Estimate $5,648,000 $824,000 $2,382,000 $8,854,000
Project 50 Year Present Worth Cost Estimate $5,822,000 $858,000 $2,391,000 $9,071,000
Total Annual Operation and Maintenance Cost Estimate $292,242 $51,006 $59,563 $404,811

DThe 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.
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Based on the work detailed in the Sewer Separation Confirmation TM (May 31, 2007), sewer
separation is considered to be the appropriate CSO control technology for the Papillion
Creek North Basin.

Infiltration and Inflow Study Plan

The purpose of the Infiltration and Inflow Study Plan TM (January 5, 2007) was to develop a
plan for identifying sources of 1&I within the extended areas of the Papillion Creek North
Basin. This plan included appropriate field investigation work. The goals of the 1&I study
are to confirm that no combined sewers or CSOs exist in the extended areas of the basin, and
as stated in the Baseline Basin Consultant Scope of Services (Protocol No. 1), provide for
permanent closure of CSOs and prevent the occurrence of wet weather SSOs. The 1&I
investigation work was approved by the PMT and the study plan was conducted; sources of
1&I were identified and quantified, and recommendations and cost estimates for reducing
the I1&I were provided. The results of this investigation work are presented in the I&]
Evaluation TM (September 30, 2007).

Flow Monitoring Request

The purpose of the Flow Monitoring Request TM (March 26, 2007) was to request for approval
flow monitoring to determine the magnitude of I1&I and provide a baseline for quantifying
the amount of 1&I remaining after removal efforts have been performed within the extended
areas of the Papillion Creek North Basin. This flow monitoring request included proposed
monitoring sites and reasons for the flow monitoring. The flow monitoring was the initial
step in the 1&I study detailed in the I&1 Study Plan TM (January 5, 2007). The results of the
I&I investigation work, including the flow monitoring results, are presented in the I&]
Evaluation TM (September 30, 2007).

The Papillion Creek North Basin was divided into multiple areas such that efforts could be
focused on the problems specific to each area, thereby minimizing efforts. Flow monitoring
was conducted at four sites in Areas D, E, and F as listed in Table 5. Initial flow and rainfall
monitoring within Areas E and F allowed identification of small areas with relatively large
I&I. This I&I quantification allows areas with excessive I&I to be identified and 1&I removal
efforts to be prioritized. Flow monitoring in Area D was to identify undersized sewers and
provide a baseline against which to quantify I&I removal efforts. After separation in Areas
A, B, and C is complete, flow monitoring in these areas to confirm separation and determine
the magnitude of I&I may be warranted.
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Table 5. 2007 Flow Meter Locations

Priority®™ | Meter ID Location GIS or InfoWorks Pipe Diameter Number of
Model Pipe ID ) Meters
(inches)
3,4 D1 Manhole 0165063 0166002:0166004? 12 1

(Incoming Pipe)

1,2,4 El Manhole 0668056 0668058.1 18 1
(Incoming Pipe)

1,2,4 E2 Manhole 0166036 0166031:0166036) 10 1
(Incoming Pipe)

1,24 F1 Manhole 0724019 0724019.1 18 1
(Incoming Pipe)

WEach meter location was considered to be of equal importance. Priorities were defined as follows:
1 Necessary to evaluate potential for existence of combined sewers in a previously separated area.
2 Necessary to determine the magnitude of 1&I in an area.
3 Necessary to identify sewer segments that require capacity increases.
4 Necessary to provide a baseline for future 1&l removal efforts.

@No specific InfoWorks pipe ID is available since the pipe is not currently modeled.

Flow and Rain Monitoring

The purpose of the Flow and Rain Monitoring TM (September 28, 2007) was to present the
spring 2007 flow monitoring results in the Papillion Creek North Basin as identified in the
Flow Monitoring Request TM (March 26, 2007). The work was performed to determine the
magnitude of infiltration and inflow (I&I) and to provide a baseline for quantifying the
amount of I&I remaining after removal efforts have been performed within the extended
areas of the Papillion Creek North Basin. The flow monitoring is the initial step in the 1&I
study detailed in the I&I Study Plan TM (January 5, 2007).

Based on the flow monitoring results, all three monitored areas (Areas D, E, and F) were
found to have excessive 1&I. The results obtained can be used to provide a baseline for
future 1&I removal efforts.

Sewer Backup and Street Flooding Existing Conditions

The purpose of the Sewer Backup and Street Flooding Existing Conditions TM (July 23, 2007)
was to document the current records and knowledge of sewer backups and street/surface
flooding issues in the Papillion Creek North Basin. Sources used in this TM to identify
sewer backup issues included the sewer complaint GIS geodatabase provided by the City,
previous sewer reports, previous sewer separation projects, HGL analyses, Basin Advisory
Panel meetings, other community outreach efforts, and visual inspections within the basin.
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The City has an ongoing sewer separation program to address sewer backups. This TM also
summarized several reports and sewer separation projects in the Papillion Creek North
Basin to determine which problem areas have been addressed.

A goal of the City’s CSO control program is to minimize sewer backups and street flooding.
This TM provided the initial step for accomplishing this goal by documenting known sewer
backup and street/surface flooding issues in the Papillion Creek North Basin. The
following conclusions are offered based upon review of the sewer backup issues
documented in numerous sources:

e Efforts to date, including public facility sewer separation projects, appear to have
alleviated sewer backups based on the reduction in complaints. The reduction in
complaints may also be due to check valve installation and reluctance of
homeowners to report backups.

e The recent J.E. George Boulevard Sanitary Sewer Study identified numerous infiltration
and inflow sources, including defects such as root intrusion and cracks, which may
contribute to sewer backups.

e HGL analyses in the CSO 210 tributary area show sanitary sewers may have
inadequate capacity for peak flows after separation; downstream capacity
improvements are necessary to prevent sewer backups.

e Visual site inspections have not identified any street flooding/ponding areas.

e Visual site inspections have identified sewer defects, including extensive root
growth, in some sanitary sewers. Extensive root growth upstream of current flow
monitoring sites may affect collected flow data.

e Additional sewer backup problem areas may be identified after future analysis using
the refined InfoWorks model.

e Additional sewer backup problem areas may be identified with continued Basin
Advisory Panel meetings and other community outreach efforts.

Recommended approaches for addressing sewer backup and street/surface flooding issues
within the Papillion Creek North Basin will be provided in the ensuing Sewer Backup and
Street Flooding Recommended Approach TM (due March 2008).

Data Gap Analysis Supplement

The purpose of the Data Gap Analysis Supplement TM (July 23, 2007) was to
supplement/update the Data Gap Analysis TM (December 4, 2006) that was previously
prepared. The supplemental TM updated the list of data sources that have been reviewed,
summarized the field investigation efforts performed to resolve data gaps, and identified
remaining data gaps that need addressed prior to study completion. Revisions to the basin
schematic and narrative based on data gap resolution field investigations were also
provided (Attachments 1 and 2).

Review of existing data sources and field investigations have resolved all of the data gaps
identified in the Data Gap Analysis TM (December 4, 2006) except for one basin
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interconnection and one suspected junction/diversion structure. No additional data gaps
have been identified.

Field Reconnaissance Summary

The purpose of the Field Reconnaissance Summary TM (August 24, 2007) was to summarize
the field information collected in support of the Basin Study for the basin, detail how data
were entered into the Access database and InfoNet, and provide supporting field data
collection forms. Field investigations were completed to support three objectives: 1) resolve
identified data gaps, 2) collect data for InfoWorks model refinement, and 3) identify sources
of 1&I within the extended areas of the basin.

Field investigation activities performed to support the three objectives included manhole
inspections, smoke testing, diversion structure surveys, open channel and storm sewer
outfall investigations, flow and rainfall monitoring, dyed water tracing and flooding, and
television inspection. Several notable findings were discovered during the field
investigations. The notable findings that affect the InfoWorks model are also detailed in the
Model Review TM (August 14, 2007).

|&I Evaluation

The purpose of the I1&1 Evaluation TM (September 30, 2007) was to summarize the results of
the effort detailed in the I&] Study Plan TM (January 5, 2007), including field data collection,
inspections, and flow monitoring. The I&I investigation activities included manhole
inspections, smoke testing, dyed water testing, and television inspection of selected areas of
Area E. The I&I investigation was conducted to identify and quantify I&I and provide cost
estimates for reducing I&I. The study was also used to provide direction for future
investigations of the remaining extended areas within the basin.

I&I in the study area was found to be excessive. It was also determined that a high
percentage of the I&I could be removed cost effectively. Thus, it is recommended that
similar I&I investigations occur in the remaining extended areas within the basin. 1&I
removal should greatly reduce the potential for SSOs in the basin.

Model Review

The purpose of the Model Review TM (August 14, 2007) was to evaluate the suitability of the
existing InfoWorks model for use in developing the LTCP and to recommend needed model
refinements, further development, and their timing. The recommended refinements were
based on a review of the model and field investigations performed in support of the
refinement effort.

In its present state, it is highly plausible the model is not providing an accurate estimate of
the current CSOs. The recommended refinements, based on an exhaustive record review
and extensive field investigation, should provide more accurate results of the magnitude of
CSOs that will be eliminated after separation. Although these results are desirable,
refinement of the model is not necessary to adequately evaluate sewer separation
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alternatives and further refinement of the model will not affect the recommended control
alternative or scope.

Sewer Backup and Street Flooding Recommended Approach

The purpose of the Sewer Backup and Street Flooding Recommended Approach TM (due March
2008) is to identify methods of addressing sewer back up and street flooding issues in the
basin and incorporate these methods into the recommended list of basin projects.

Implementation Plan

The purpose of the Implementation Plan TM (September 10, 2007) is to provide an
implementation plan for the Papillion Creek North Basin. The implementation plan
included a list of projects for each of the three CSO tributary areas, project schedule, cost-
loaded schedule, and suggested Basin Plan refinements. As identified in the Sewer
Separation Confirmation TM (May 31, 2007), the following five projects are necessary to
achieve public facility separation and eliminate the three CSOs in the basin:

CSO 210 (LP-10)

e Public facility separation in Area A

e Interceptor upgrade (from diversion structure to 60-inch diameter interceptor) and
diversion structure modification

CSO 211 (LP-9)

e Public facility separation of the combined sewer area of Area E

e Interceptor upgrade (from diversion structure to 60-inch diameter interceptor) and
diversion structure modification

CSO 212 (LP-7)

e Public facility separation of the combined sewer area of Area C and diversion
structure modification

It is recommended that the construction of interceptor upgrades and diversion structure
modifications be performed only after separation construction is complete and appropriate
flow monitoring of the system is performed to properly design the capacity of the new
sewers. Actual implementation will be dependent upon the availability of resources and
may be phased in a logical manner as determined by the City and PMT.

Several suggested refinements were also included in the Implementation Plan TM, including:

e Revise the InfoWorks model based on the Model Review TM and flow
monitoring performed in 2007.

¢ Determine the impact of the 60-inch diameter interceptor capacity on the
Papillion Creek North Basin Plan.
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e Incorporate results of the Sewer Backup and Street Flooding Recommended
Approach TM into the Basin Plan.

e Determine whether the storm sewer system (including existing and
converted storm sewers) have capacity to handle design storms after sewer
separation.

o Estimate the impact of sewer separation on Papillion Creek water quality.

Summary

The Preliminary Basin Plan for the Papillion Creek North Basin is a summary and
compilation of the work performed in this basin as part of the Omaha CSO LTCP. A
detailed basin characterization, field inspections and investigations, and numerous
engineering analyses were completed to develop the proposed CSO control approach in this
basin. This work has led to the preliminary conclusion that sewer separation is the
appropriate CSO control approach in this basin. Subsequently, a combined sewer
separation plan, including costs, was developed for this basin as shown in Table 4. As
additional information is collected and evaluated, this approach will be verified and/or
modified.

Acronyms

City City of Omaha

CsO Combined Sewer Overflow
CSS Combined Sewer System
GIS Geographic Information System
HGL Hydraulic Grade Line

I&I Infiltration and Inflow
LTCP Long Term Control Plan
PMT Program Management Team
SSO Sanitary Sewer Overflow
™ Technical Memorandum
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Attachment 1 — CSO Basin Study Map

BASIN PLAN EXEC SUMM_REYV 1.DOC, 9/27/2007
OMAHA CSO CONTROL PROGRAM

13






Attachment 2 — CSO Basin Study Schematic
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Attachment 3 — Proposed Fundamental
Projects
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