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1 EXECUTIVE SUMMARY

1.1 MASTER PLAN PURPOSE AND FINDINGS

This Wastewater Master Plan provides the City of Lee’s Summit (City) with a comprehensive plan for the
development of its wastewater infrastructure to meet both the short-term and long-term growth of the
City.

A major purpose of this master plan is to establish the plan for conveyance of all wastewater that will be
generated within the City to the City’s wastewater treatment providers, the Little Blue Valley Sewer
District (LBVSD) and the Middle Big Creek Sub-District (MBC). Cooperation and proactive
participation in master planning and the development of capital improvement plans for these wholesale
treatment providers are critical to the ability of the City to serve its wastewater customers.

Another major purpose of this wastewater master plan is the identification of wastewater peak flows and
the evaluation of the capacity of the existing collection and conveyance system to convey these peak
flows without backups of wastewater into homes and businesses and without sanitary sewer overflows.
The modeling of the entire system, owned by the City and that owned by the Little Blue Valley Sewer
District, has provided the information to identify bottlenecks within the systems. From that modeling,
improvements to the systems are recommended.

The identification of infiltration and inflow sources and the development of a plan for rehabilitation to
reduce the extraneous wastewater from these sources, where cost-effective, has also been completed.
Immediate attention to the primary source of inflow, illegal private connections, is recommended. This
wastewater master plan also identifies the issues that the City must address related to the sustainability of
the City’s major wastewater asset, its collection system. Planning, for both infrastructure replacement
and system maintenance, is critical to the long-term sustainability of this system.

Finally, this wastewater master plan provides the City with recommendations for capital improvements
that are needed to achieve the major purposes identified above. These capital improvement
recommendations are categorized into the two basic study periods. The first study period is from 2006
through 2015. The second study period is from 2016 through ultimate build-out of the City, estimated to
take place after 2040. This Executive Summary also includes a prioritization of the capital improvements
that are required in the next 5 years.

The highest priority projects are those that address the projected 2015 conveyance and collection system
bottlenecks. Basement backups and/or sanitary sewer overflows could result if these capital
improvements are not completed.

The next priority is the completion of additional sewer system evaluation studies and subsequent
rehabilitation in areas where inflow is excessive and cost-effective to remove.

The third priority is comprised of recommended improvements to the City’s conveyance system to
accommodate projected growth. The projects are required to avoid future bottlenecks and potential risks
of backups and overflow. The Capital Improvement Plan also includes an allowance for upsizing of
future line extensions and allowances for sewer maintenance-related capital improvements and sewer
relocations for future road projects.

The detailed capital improvement plan is provided to guide the City in implementation of the steps needed
to complete its collection and conveyance infrastructure.
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1.2 RECOMMENDATIONS

A. The first step in planning wastewater infrastructure needs for the City of Lee’s Summit is to
establish a plan to collect and convey the projected wastewater to a location for treatment.

Figure 3-3 depicts the City’s projection of its ultimate buildout land uses. Figure 5-2 shows the
recommended wastewater conveyance plan.

B. A major component of the recommended conveyance plan is the plan to serve the West and South
Prairie Lee Watersheds. Based on the conveyance plan for ultimate buildout of the City, it is
recommended that the wastewater generated in these watersheds be collected, stored, and pumped
in accordance with Figure 5-3. It is recommended that the City make improvements to change
the current operation of splitting the pumped wastewater from these watersheds between the
Maybrook and the Little Cedar Creek Watersheds to pumping all of the West and South Prairie
Lee Watershed flow to the Little Cedar Creek Watershed.

C. Itis recommended that the City support the Little Blue Valley Sewer District’s plan to upgrade
the capacity of its main interceptor. Specifically, the City should support the construction of an
excess flow holding basin (EFHB) at a site near 103" and 1-470. This site previously served as a
four-cell wastewater lagoon for the City of Kansas City, Missouri. In addition, the City should
support an additional excess flow holding basin at a site in Raytown. Without these
improvements, the LBVSD Interceptor will continue to be subject to excessive surcharging
during wet weather, potentially surcharging parts of the City’s wastewater system.

D. Itis recommended that the City support a plan proposed by the LBVSD’s Subcommittee on
Growth and the MBC Board of Trustees to construct a regional wastewater treatment plant to
serve the Middle Big Creek, Big Creek, and Duncan Branch Watersheds.

E. Based on an evaluation of previous studies and flow monitoring, it was determined that
approximately 70 percent of the infiltration and inflow (I/1), entering the sanitary sewer system,
comes from approximately 30 percent of the collection system. It was estimated that
approximately 30 percent of the inflow can be cost-effectively removed. The following is
recommended:

e Investigate sources of I/l in high priority watersheds.
e Budget approximately $23.3 million over next 9 years.

F. As part of a plan for collection system sustainability and compliance with EPA’s Guide for
Evaluating Capacity, Management, Operation, and Maintenance (CMOM), the City should:

o Assemble supporting data and documents referenced in the CMOM self audit.

¢ Refine and set maintenance, performance, and reinvestment measures, as recommended
in Section 7.

o Refine reporting and data collection for sewer system overflows.
e Continue ongoing collection system analysis and rehabilitation.

o Measure effectiveness of I/l removal measures and adjust 1/l removal program
accordingly.

G. Related to private sector I/I:
e Implement a private sector 1/l removal program and evaluate regularly.

o Develop a program to address legal and financial aspects of the program.
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o Develop and implement a public awareness campaign relative to private sector I/1
removal.

o Enforce construction standards and inspection procedures for new building laterals and
for building’s being sold.

o Improved foundation drains, avoiding illegal use of sanitary sewers.
o Trench checks outside of building excavations.
0 Inspection of basement floor drains and sump pumps prior to occupancy.

H. Consider the Capital Improvement Project for Years 2006 through 2015, as summarized in Table
8-1, for funding and implementation over the next nine years. Approximately 16% of these
capital projects are related to the extension of the City’s wastewater system into undeveloped
areas and should be funded directly by developers. Approximately 19% of these capital
improvements are associated with improvements planned by the City’s wholesale conveyance
and treatment providers, the Little Blue Valley Sewer District and the Middle Big Creek Sub-
District. The remaining projects, totaling $68,714,100 (2006$), are recommended to address the
existing and projected improvements to the City’s collection and conveyance system through
Year 2015 and will be funded by tap fees and user rates.

Of the City-funded projects, projects totaling $21,616,500, are recommended improvements to
the City’s existing wastewater system that are related to growth and new development. It is
recommended that these projects be funded through the City’s connection and/or tap fee
revenues.

The remaining projects, totaling $47,097,600, are recommended improvements to the City’s
existing system. The improvements primarily represent rehabilitation projects that are needed to
address excessive infiltration and inflow, as documented in previous sewer system flow metering
and hydraulic evaluations. Other projects include parallel and/or replacement sewers in areas
where the existing sewers lack sufficient capacity to convey the projected 2015 peak flows,
without the risk of basement backup and/or sanitary sewer overflows.

Table 1-1 summarizes the highest priority projects. Locations of these projects are depicted on
Figures 1-1 and 1-2. It is recommended that the City’s Capital Improvement Plan include these
projects for implementation during the next five years. Table 1-2 includes a brief description of
each of these projects.
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Table 1-1
Prioritized Capital Improvements

5 Year Plan
Opinion of Total Project Costs (2006$)
Improvement Project Recommended City Funded Developer LBVSD or MBC
Number Watershed Description Schedule Total Category 1 Category 2 Category 3 Funded Funded
1 LBVSD 103rd Street Excess Flow Holding Basin 2007-2008 $ 7,879,000 $ 7,879,000
2 West Prairie Lee Todd George Road Wet Weather Pump Station 2007 $ 216,000 $ 216,000
3 West Prairie Lee Parallel Relief Lines (MH25-186 to MH18-076) 2007-2008 $ 256,000 $ 256,000
Parallel Relief Lines (MH24-069 to MH24-075) 2007-2008 $ 204,000 $ 204,000
4 South Prairie Lee Parallel Relief Lines (MH26-040 to MH26-085) 2007-2008 $ 255,000 $ 255,000
Parallel Relief Lines (MH65-020 to MH33-258) 2007-2008 $ 152,000 $ 152,000
Parallel Relief Lines (MH40-130 to MH40-127) 2007-2008 $ 36,000 $ 36,000
Parallel Relief Lines (MH40-110 to MH40-204) 2007-2008 $ 179,000 $ 179,000
5 West Prairie Lee SSES & I/l Rehabilitation (WP-08,WP-10, WP-06, WP-09, WP-11) 2007-2008 $ 2,773,000 $ 2,773,000
6 Cedar Creek SSES & I/l Rehabilitation (CC-17) 2007-2008 $ 314,300 $ 314,300
7 South Prairie Lee Legacy Wood/Summit Mill EFHB 2007-2009 $ 726,700 | $ 650,700 $ 76,000
8 Middle Big Creek MBC/Mouse Creek EFHB and Relief Lines 2007-2009 $ 5,625,000 | $ 5,625,000
9 Blue Springs Carp Lake Sewer Improvements 2007 $ 178,000 $ 178,000
10 City Wide Sanitary Sewer Maintenance Projects 2007-2011 $ 549,000 $ 549,000
11 City Wide Sanitary Sewer Relocation Projects 2007-2011 $ 1,206,000 | $ 1,206,000
12 Cedar Creek Interceptor Improvements Segment 1 2007-2010 $ 3,090,000 | $ 586,600 | $ 2,503,400
13 West Prairie Lee SSES & |/l Rehabilitation (WP-06) 2009 $ 839,900 $ 839,900
Cedar Creek SSES & I/l Rehabilitation (CC-17,CC-14,CC-20) 2009 $ 1,301,900 $ 1,301,900
South Prairie Lee SSES & I/l Rehabilitation (SP-01,SP-04) 2009 $ 285,600 $ 285,600
Boggs Hollow SSES & I/l Rehabilitation (BH-01) 2009 $ 186,800 $ 186,800
14 Little Cedar 24" Parallel Forcemain along Tudor Road 2009-2010 $ 4,083,700 | $ 4,083,700
Interceptor Improvements 2009-2010 $ 3,028,000 | $ 3,028,000
15 West Prairie Lee Tudor PS Upgrade 2009-2010 $ 2,994,900 | $ 2,994,900
16 South Prairie Lee Scruggs Road PS Improvements 2010-2015 $ 998,300 | $ 998,300
Scruggs Road Forcemain to Tudor 2010-2015 $ 771,500 | $ 771,500
Scruggs Road EFHB Improvements 2009-2010 $ 564,000 | $ 564,000
17 Big Creek Ultrasonic Flow Metering 2007 $ 10,000 $ 10,000
18 MBCSD Improvements to Middle Big Creek Conveyence System 2010 $ 5,800,000 $ 5,800,000
(May be replaced with treatment alternative)
19 Maybrook Parallel Relief Sewers 2007-2009 $ 615,000 $ 615,000
20 Mouse Creek Upsizing of New Trunk Lines 2007-2015 $ 300,000 | $ 300,000
Middle Big Creek Upsizing of New Trunk Lines 2007-2015 $ 300,000 | $ 300,000
Maybrook Upsizing of New Trunk Lines 2007-2015 $ 300,000 | $ 300,000
21 West Prairie Lee SSES & I/l Rehabilitation (WP-09,WP-07,WP-02) 2010 $ 1,347,400 $ 1,347,400
Cedar Creek SSES & I/l Rehabilitation (CC-21,CC-04,CC-19,CC-03) 2010 $ 1,421,600 $ 1,421,600
22 West Prairie Lee SSES & I/l Rehabilitation (WP-11) 2011 $ 1,151,600 $ 1,151,600
Cedar Creek SSES & I/l Rehabilitation (CC-16) 2011 $ 1,805,600 $ 1,805,600
23 West Prairie Lee Prairie Lee LPS System 2011-2015 $ 2,954,000 $ 954,000 $ 2,000,000
Total - All Improvements $ 54,698,800 | $ 21,408,700 | $ 6,107,400 | $ 11,427,700 | $ 2,076,000 | $ 13,679,000

Notes

1 Category 1 : Growth related improvements to existing system. Funded by tap fee.

2 Category 2 : Improvements to existing sewers due to higher inflow than origionally projected. Funded by user rates.
3 Category 3 : Improvements associated with identification and removal of excess inflow. Funded by user rates.

Table 1-1& Tables 8-1, 8-2, 8-3 Impr Projects and Cost Estim.xls



Table 1-2

Project Descriptions

Improvement
Number

Project Identification

Description

This project consists of the construction, by the
Little Blue Valley Sewer District, of an excess flow

1 103rd Street EFHB holding basin at 1034 Street and 1-470. The basin
is designed to contain peak flows that exceed the
downstream capacity of the District’s Interceptor.
The project consists of a wet weather pump station

5 The Todd George Road to serve a residential area north of the Tudor Road

Wet Weather Pump Station | Pump Station. This pump station will eliminate
potential sanitary sewer backups.
West Prairie Lee Parallel This projgct c.onsists of th.e Chonst.ruction of sanitary
P sewer relief lines. The existing lines do not have
3 Relief Lines capacity to convey the predicted peak sanit
« MH25-186 to MH18-076 Y yoep  pear santaty
« MEDR4-069 to ME24-075 | SeWer flows. Additionally, sanitary sewer
backups have been reported on these lines.
Sou.th Prame Lee Parallel This project consists of the construction of sanitary
Relief Lines sewer relief lines. The existing lines do not have
4 * MH26-040 to MH26-085 capacity to convé the redictid eak sanitar
* MF165-020 to MF133-258 . f}ll Adgiti ngll anitali‘ wer !
o MH40-130 to MHA40-127 | P00 0T e e o o e
e MH40-110 to MH40-204 ckups have been reported on these lines.
SSES and I/1 This project consists of completing sewer system
Rehabilitation evaluation surveys in the identified
5 in Targeted Watersheds: subwatersheds. Improvements will be completed
WP-08, WP-10, WP-06, in subwatersheds WP-8 and WP-10.
WP-11, & WP-09
SSES in Targeted This project consists of completing sewer system
6 Watersheds: CC-17, CC-21, | evaluation surveys in the identified
& CC-16 subwatersheds.
This project consists of the construction of an
excess flow holding basin at the existing Legacy
7 Legacy Wood/Summit Mill | Wood Pump Station. The basin is designed to
EFHB contain peak flows that exceed the downstream
capacity of the existing facilities in the South
Prairie Lee Watershed.
This project consists of an excess flow holding
Middle Big Creek EFHB basin designed to contain excess flows that exceed
8 and Parallel Relief Sewer the capacity of existing interceptors located under
in Middle Big Creek Raintree Lake. It includes the construction of
Watershed sanitary sewer relief lines to the holding basin.
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Improvement | Project Identification Description
Number
This project consists of the installation of new
Carp Lake Sewer sewer line with an alignment that will be outside
9 I the zone of influence of the Carp Lake Dam. The
mprovements . .. .
new alignment is intended to prevent further pipe
failure due to instability of the Carp Lake Dam.

10 City Wide Sanitary Sewer | This project consist of miscellaneous sanitary

Maintenance Projects sewer maintenance projects, previously identified.

" City Wide Sanitary Sewer This projlect cpnsists ‘of miscelle?nec()ius @;ﬁtarg

Relocation Projects seV\{er relocation projects associated with roa
projects.
This project consists of the construction of sanitary

Cedar Creek Interceptor sewer relief lines on the lower segmen’cg of the

12 I Cedar Creek Interceptor. The existing lines do not
mprovements - Segment 1 h . .
ave capacity to convey the predicted peak

sanitary sewer flows.

13 e SSES in Targeted e This project consists of completing sewer
Watersheds: system evaluation surveys in the identified
BH-01,CC-14, CC-20, subwatersheds.

SP- 01, & SP-04 ,1/1

e Rehabilitation in e This project consists of completing
Targeted Watersheds: improvements in the identified subwatersheds.
WP-06, CC-17, & BH-01

14 e 24” Parallel Forcemain This project consists of the construction of a new

along Tudor Road 24-inch force main along Tudor Road from M 291
e Little Cedar Creek Highway to near Douglas Road and upgrades to
Interceptor the Little Cedar Creek Interceptor. The
Improvements improvements allow 24 million gallons per day to
be conveyed to the Little Cedar Creek Watershed
from West and South Prairie Lee Watersheds.

15 Tudor Road Pump Station | This project consists of upgrading the Tudor Road

Upgrade Pump Station to a capacity of 24 million gallons
per day. The existing extended shaft pumps will
be replaced with dry pit submersible pumps.

16 ¢ Scruggs Road PS This project consists of upgrading the Scruggs

Improvements

¢ Scruggs Road Forcemain
to Tudor

¢ Scruggs Road EFHB
Improvements

Road Pump Station to a capacity of 16 million
gallons per day, upgrade of the force main leading
to the gravity interceptor to the Tudor Road Pump
Station, and expansion of the Scruggs Road Excess
Flow Holding Basin.
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Improvement | Project Identification Description
Number
17 Ultrasonic Flow Metering | This project consists of the installation of a flow
meter in the Little Blue Valley Sewer District’s Big
Creek Meter Structure. This meter will allow the
City to evaluate peak flow produced within the
Big Creek Watershed and time improvements with
the Watershed.
18 Improvements to Middle This project consists of expansion of the Middle
Big Creek Conveyance Big Creek-owned conveyance system.
System
(may be replaced with
treatment alternatives)
19 Parallel Relief Sewer in This project consists of the construction of sanitary
Maybrook Watershed sewer relief lines. The existing lines do not have
capacity to convey the predicted peak sanitary
sewer flows.
20 Upsizing Trunk Lines w/ This project consists of an allowance for the
New Sewer Pipe in upsizing of new trunk sewers, to ultimate
Targeted Watersheds: capacity, of developer-constructed new sewers to
e Mouse Creek unsewered subwatersheds.
e Middle Big Creek
e Maybrook
21 e SSES in Targeted e This project consists of completing sewer
Watersheds: system evaluation surveys in the identified
WP-07, WP-02, CC-04, subwatersheds.
CC-19, & CC-03
e I/I Rehabilitation in e This project consists of completing
Targeted Watersheds: improvements in the identified subwatersheds.
WP-09 & CC-21
22 I/1 Rehabilitation in This project consists of completing improvements
Targeted Watersheds: in the identified subwatersheds.
WP-11 & CC-16
23 Prairie Lee LPS System This project consists of providing assistance to the

residents of Prairie Lee Lake to provide a low
pressure sewer system designed to eliminate all
septic tanks within the area.
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2 INTRODUCTION

2.1 PURPOSE

The purpose of this document is to develop a comprehensive wastewater plan for the City of Lee's
Summit, Missouri (City).

The Wastewater Master Plan provides the City with a document that addresses the City's wastewater
needs and challenges for the next nine years (through 2015) as well as the ultimate build-out of the City.
Specifically, the following tasks are addressed:

A. Estimate wastewater flows for Year 2015 and ultimate build-out based on the City's
Comprehensive Development Plan.

B. Prepare a hydraulic model of the City's entire wastewater collection and conveyance system.
Conduct system analysis of existing system, identifying bottlenecks. ldentify solutions to correct
areas where capacity issues result in potential sewer backups and overflows.

C. ldentify sewer service recommendations related to growth to Year 2015 and to ultimate build-
out. Utilize model to establish existing and future capital improvements related to projected
growth.

D. Evaluate limitations and opportunities available from Little Blue Valley Sewer District and
Middle Big Creek Sewer District in conveyance and treatment of the City’s wastewater.

E. Based on results of previous and current wastewater system evaluations, prepare
recommendations related to reduction, rehabilitation, and/or conveyance of infiltration and inflow
in the City's wastewater system. Make recommendations related to infiltration and inflow
reduction on private property.

F. Review and make recommendations related to City's implementation of the Environmental
Protection Agency's CMOM (Capacity, Management, Operation, and Maintenance) program.

G. Develop prioritized capital improvements with a schedule for improvements related to the
Year 2015 and ultimate build-out growth conditions.

2.2 PLANNING PROCESS

The wastewater planning process is primarily driven by the City’s land use plan. In Lee’s Summit, the
Comprehensive Plan is the document created and adopted by the City to guide future development
decisions related to where to locate residential, commercial, and industrial land uses. It also provides
guidance on population density within these land use types. This information is important in establishing
future wastewater usage as the City develops to its ultimate build-out.

Once adopted by the Lee’s Summit Planning Commission, this Wastewater Master Plan becomes an
integral part of the Comprehensive Development Plan. Likewise, the Wastewater Capital Improvement
Plan, included in this Master Plan, will be reviewed and adopted by the Lee’s Summit City Council for
use in its overall Capital Improvement Plan.
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2.3

MASTER PLANNING CONSULTANT

The City contracted with the consulting team of Archer Engineers and CH2M Hill for the completion of

the Wastewater Master Plan.
2.4 PREVIOUS REPORTS
The following reports, written prior to the Wastewater Master Plan, were utilized as reference for this
master plan:
A. 1998 Wastewater System Evaluation, 1998, George Butler Assoc., Inc.
B. Lee’s Summit Comprehensive Plan, 2004, City of Lee’s Summit, Missouri
C. Interceptor Capacity Evaluation — Little blue Valley Sewer District, May 9, 2005, Archer
Engineers
D. Scruggs Road Pump Station — Phase 11 Improvements — Preliminary Design Report — City of

E.

2.5

Lee’s Summit, Missouri, October 2006, CTE.
Preliminary Engineering Report — Middle Big Creek Sub-District, September 22, 2006, Archer
Engineers

ABBREVIATIONS AND ACRONYMS

The following list of abbreviations and acronyms is provided as a reference for common abbreviations
used in this report:

cfs

CIP
City
CMOM
EDU
EFHB
EPA
gpd

gpm
I/l

Cubic Feet per Second

Capital Improvements Plan

City of Lee’s Summit

EPA’s Capacity, Management, Operation, and Maintenance Program
Equivalent Dwelling Unit

Excess Flow Holding Basin

United States Environmental Protection Agency

Gallons Per Day

Gallons Per Minute

Inflow and Infiltration

JCUWWD Johnson County Unified Wastwater Districts

LBVSD
MBC
MDNR

Little Blue Valley Sewer District
Middle Big Creek Sub-District
Missouri Department of Natural Resources

mgd or MGD  Million Gallons per Day

PDWF
PBF
SSES
SSO

Peak Dry Weather Flow

Peak Base Flow

Sanitary Sewer Evaluation Study
Sanitary Sewer Overflow
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3 EXISTING CONDITIONS AND PROJECTIONS

3.1 LAND PLANNING

This Wastewater Master Plan projects the needs of the City for two planning periods. First, an evaluation
of wastewater needs for the period of Year 2006 through 2015 is considered, approximately 9 years.
Second, the ultimate build-out of the City is evaluated. It is anticipated that this planning period is
approximately 40 years.

3.2 LANDUSE

Current and anticipated future land uses for the City are shown in the City’s Comprehensive Plan,
adopted by the Planning Commission in 2005. City staff worked with Archer/CH2M HILL during
wastewater master planning workshops to further define these land uses as well as project land uses in
areas outside of the current City Limits. In addition, Archer/CH2M HILL met with representatives of
Unity Village to define land uses anticipated within the village limits. The Unity Village Land Use Plan
was adopted in 2006.

3.2.1 EXISTING LAND USE

Figure 3-1 depicts property that is currently developed or in the process of being developed. This existing
land use map for the City also shows the holdings of a major land holder, Property Reserve Incorporated
(PRI), which is a real estate division of the Latter Day Saints (LDS) Church. PRI owns 1,100 acres of
vacant property on the east side of 1-470 north of Colbern Road. For the purpose of this master plan, this
area will be referred to as PRI North. PRI also owns property in the south part of Lee’s Summit,
including over 3,000 acres of vacant land south of Longview Road. This area will be referred to as PRI
South. PRI has stated to the City that they have no plans for development of either PRI North or PRI
South within the next 25 years.

3.2.2 YEAR 2015 LAND USE

Figure 3-2 shows the anticipated developed properties and projected land use in the Year 2015. The land
use and development projects added to the existing land use map, Figure 3-1, are primarily associated
with the continuation of existing projects such as New Longview, Winterset Valley, Park Ridge,
Arborwalk, Kensington Farm, and the areas around Legacy Park. It also includes the development of
several new commercial areas such as the Summit Fair and City Walk projects. Growth into areas outside
of the current city limits was not anticipated prior to 2015.

3.2.3 ULTIMATE LAND USE

Figure 3-3 depicts the ultimate land use plan included with the Comprehensive Plan. This plan
anticipates the full development of the City, including the PRI property. The City commissioned a
market study that recommended commercial-dominant mixed land use for the PRI North property.
During the completion of the Comprehensive Plan, City staff and the Planning commission adopted a mix
of land uses that should be allowed or required in the south/central area of the City, including the PRI
South property. This mixed use is shown in Figure 3-3.

This ultimate land use plan also anticipates the growth of the City east along US 50 Highway and in the
area south of County Line Road and west of Ward Road, as shown in Figure 3-3.
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Wastewater planning is dependent upon the land uses and density of those land uses for the watershed
service area. The projection of wastewater flows from a fully-developed city obviously requires
improvements to the City’s wastewater infrastructure. For the purpose of planning wastewater capital
improvements, this master plan also considers the impact on the wastewater infrastructure if the PRI
property does not develop. Figure 3-4 depicts the anticipated ultimate land use plan without the PRI
property being developed.

Finally, Figure 3-5 shows the ultimate land use anticipated by Unity Village. The City of Lee’s Summit
provides facilities for conveyance of wastewater generated in Unity Village to the Little Blue Valley
Sewer District’s Interceptor.

3.3 DEMOGRAPHIC AND ECONOMIC DATA

3.3.1 Population and Commercial Uses

Population projections were prepared by the City’s Planning and Development (P&D) Department and
provided to the consultant’s completing the City’s water and wastewater master plans. The population
projections are summarized in Table 3-1. In addition, the P&D Department provided projections of
commercial uses, including retail, office, and industrial, to the consultants. Based on a FAR (floor area
ratio) of 0.20, estimated building square footages of commercial uses were estimated for the various study
periods.

Table 3-1
Population and Housing Forecasts

Scenario/Study Period Population Estimated
Current 88,700 34,100
Year 2015 111,600 42,900
Ultimate Buildout (without PRI) 163,600 62,900
Ultimate Buildout (with PRI) 191,100 73,500

3.3.2 Economic Data

General demographic information for the City of Lee’s Summit was obtained from the Lee’s Summit
Economic Development Council and from the Mid-America Regional Council and is tabulated as
follows:

e 66.5% of the population is 15 — 64, with 12% over the age of 65
e The median age is 36.1
e The median household income is $67,800

e The average number of people per household is 2.6
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3.3.3 Forecasts of Flow

The population and commercial use projections provide the basis for projecting wastewater flows.
Projected populations, along with projected residential density, were used to project the number of
residential acres that will be developed in the 2006-2015 study period. Similar projections of commercial
growth were completed for the same study period.

Section 6500 of the City of Lee’s Summit’s Design and Construction Manual, includes the methodology
for converting residentially and commercially developed acreage into wastewater flows. Appendix 9.2
includes a copy of this methodology.

This methodology for flow projections was adopted by the City several years ago. Comparisons were
completed between the City’s methodology and the methodologies and projections utilized by the City of
Independence, and the Johnson County Unified Wastewater Districts (JCUWWD). It was concluded that
the City of Lee’s Summit flow projection methodology was consistent with these other empirically-
derived formulas.

The City’s flow projection methodology requires sewer system design be completed on a watershed basis,
with sewers sized for ultimate development. It recognizes the need to size these systems for the impact of
extraneous flows that come from infiltration and inflow. As systems become older and/or flows from
private systems increase, the peak flow in the sewer system can exceed the system capacities required by
the Missouri Department of Natural Resources.

Under the City’s methodology, peak base flow for residential land is equal to 1500 gal/day/acre plus peak
infiltration of 500 gpd/acre plus a calculated value for peak inflow. The peak base flow for non-
residential land is calculated using the equivalent dwelling unit (EDU) methodology. An EDU is a ratio
of the flow produced by a single residential housing unit, which is 1.0 EDU and produces 300 gpd of peak
daily flow. For different types of commercial and institutional developments, an EDU is assigned based
on the parameters of the building, and the peak base flow is calculated based on the total number of EDUs
for the site.

Finally, the largest peak rate component of the projected wastewater flow entering the City’s wastewater
collection system is from inflow. Inflow is rainfall-related flow entering the system through public and
private sources. Public sources include sources such as manhole tops, creek crossings, and lateral
connections. Private property inflow sources include leaking building sewers, foundation drains, sump
pumps, yard drains, and downspouts. It is estimated that private sector inflow is the major source of
inflow in the Lee’s Summit collection system. Many of these sources are present at the time the sewer is
initially constructed and provide the explanation as to why peak flows are excessive in new as well as
older sewer systems.

The projection of the inflow component of the projected flows is based on a 50-year (2%) frequency
storm event.
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4 EXISTING FACILITIES EVALUATION

The City is served by a combination of wastewater collection, conveyance, and treatment systems. The
City owns and operates the collection system that collects wastewater from the majority of property
owners. In addition, a few private collection systems discharge into the City’s sewers. This wastewater is
conveyed by a network of collection lines, trunk sewers, pump stations, force mains, and interceptors to
facilities owned and operated by two regional sewer districts. Most of the City is located within the
natural boundaries of the Little Blue River and its tributaries. The Little Blue Valley Sewer District
(LBVSD), a wholesale sewer district that provides conveyance and treatment for wastewater within its
boundaries, meters the wastewater at the connection of the City’s collection system to the District’s
conveyance system. The remaining portion of the City falls in the natural watershed boundaries of Big
Creek and Middle Big Creek. The Middle Big Creek Sub-District (sub-district to the Little Blue Valley
Sewer District) provides pump stations, forcemains, and interceptors to convey the City’s wastewater that
is generated in the Big Creek and Middle Big Creek Watersheds to the LBVSD’s conveyance system for
treatment. The City owns no wastewater treatment facilities.

4.1 EXISTING COLLECTION AND CONVEYANCE SYSTEM

The Study Area consists of 11 major drainage basins or watersheds. Drainage basins define areas within
the City where wastewater may be collected and conveyed downbhill by gravity. As shown in Figure 4-1,
nine of these basins drain north to the Little Blue River and the East Fork Little Blue River (under Lake
Jacomo and Blue Springs Lake). These include the following watersheds: Blue Springs, Bogg’s Hollow,
Cedar Creek, Jacomo, Little Cedar Creek, Maybrook, Mouse Creek, South Prairie Lee, and West Prairie
Lee. Two watersheds, Big Creek and Middle Big Creek, drain south.

4.1.1 City Owned

Gravity Collection and Conveyance System

The City owns and operates a sewer collection system consisting of approximately 11,000 manholes and
over 2.6 million linear feet of sewer. Several subdivisions are currently served by private low-pressure

grinder pump systems that collect wastewater and pump to a city-owned sewer. Table 4-1 represents an

inventory of the gravity sewer lines by watershed within the City.

H:\WASTEWATER MASTER PLAN\1 LEE'S SUMMIT MASTER PLAN.DOC 4'1



Table 4-1
Gravity Sewer Length by Watershed

Pipe Length (Feet)

Pipe Size (Inches) 6 8 10 12 14 15 16 18 20 21 24 27 30 36 42 48 54 Totals
Big Creek 0 47,557 4,586 12,174 0 9,448 400 7,609 0 1,463 3,852 0 0 0 0 0 0 87,089
Blue Springs 0 27,854 1,988 5,645 0 0 0 0 0 0 0 0 0 0 0 0 0 35,487
Bogg's Hollow 0 13,375 1,452 2,994 0 4,167 0 2,537 0 932 145 0 0 0 0 0 0 25,602
Cedar Creek 4,621 497,893 19,678 | 33,798 0 4,806 343 13,374 0 5,458 1,965 3,502 4,659 0 1,139 0 0 591,235
Jacomo 0 10,238 741 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10,979

Little Cedar Creek 0 30,752 5,906 24,710 0 340 371 0 38 186 1,626 2,004 6,380 5,054 0 0 0 77,367
Maybrook 0 294,087 | 17,089 | 29,440 0 891 14,062 0 1,802 1,120 1,231 | 10,756 | 8,526 1,650 1,417 | 2,285 | 6,988 | 391,345
Middle Big Creek 0 422,257 | 14,468 | 15,721 | 3,369 | 5,147 2,695 8,791 9,464 0 5,119 873 0 0 0 0 0 487,903
Mouse Creek 1,127 100,720 1,972 12,465 0 7,517 161 1,469 0 0 3,162 0 5,378 5,187 | 15,766 0 0 154,924
South Prairie Lee 0 364,122 6,127 15,999 0 15,009 0 4,556 0 1,131 8,889 0 1,709 633 896 0 0 419,070
West Prairie Lee | 8,269 280,135 | 16,656 | 26,812 0 7,463 0 5,478 1,243 284 8,489 0 4,056 0 0 0 0 358,884
Totals 14,017 | 2,088,990 | 90,663 | 179,756 | 3,369 | 54,789 | 18,031 | 43,813 | 12,546 | 10,575 | 34,478 | 17,135 | 30,708 | 12,524 | 19,218 | 2,285 | 6,988 | 2,639,886

Pump Station and Force Main Conveyance System

Although all of the major watersheds are served by gravity sewer systems, conveyance by gravity all the
way to the LBVSD’s interceptor system for several watersheds is not possible. The Blue Springs,

Jacomo, South and West Prairie Lee, Middle Big Creek and Big Creek Watersheds are conveyed to a

downstream location and pumped to another watershed for conveyance by gravity to the Little Blue
Valley Sewer District system.

In the very northern portion of the Blue Springs Watershed, the City operates a pump station to serve the
Arbores Subdivision.

The Jacomo Watershed terminates at Lake Jacomo. Since there are no sewers under or around Lake

Jacomo, wastewater collected in this watershed is pumped to the Blue Springs and Maybrook watersheds
and then is conveyed by gravity to the LBVSD’s system. The only wastewater currently collected within
this watershed is from the Post Office, library, and commercial buildings along Rice Road, just north of

Colbern Road. This wastewater is collected in a pump station, which was constructed more than 40 years

ago, and pumped south into the West Prairie Lee Watershed, where it is conveyed to the Tudor Road
Pump Station for conveyance back to the Maybrook Watershed. Recently, another pump station was

approved for construction in the Jacomo Watershed. This pump station will collect wastewater from the
new Savannah Wood subdivision and future development property and convey it north to the Blue

Springs Watershed and on to the LBVSD.

The West and South Prairie Lee Watersheds terminate at Prairie Lee Lake. Since there are no sewers
under Prairie Lee Lake or Lake Jacomo, this wastewater is pumped to the Maybrook and Little Cedar

Creek watersheds. Wastewater from Legacy Park, the new Legacy Wood development, and Woodland
Shores subdivision have pump stations that convey wastewater west to the Scruggs Road Pump Station.
This wastewater, along with wastewater from the South Prairie Lee Watershed, is collected and pumped
by the Scruggs Road Pump Station northwest to the Tudor Road Pump Station. The Tudor Road Pump
Station pumps this wastewater along with the wastewater collected in the West Prairie Lee Watershed to
the west. Near the intersection of Scruggs Road and Highway 291, the pumped wastewater is split so that

up to 16 million gallons per day can be pumped north to the Maybrook Watershed and up to 4 million

gallons per day can be pumped west to the Little Cedar Creek Watershed. Excess flow holding basins at
the Legacy Wood pump station, the Scruggs Road Pump Station, at the Tudor Road Pump Station and
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the sites of several retired pump stations are used to temporarily store wastewater during wet weather
events.

Within the Little Cedar Creek watershed, several gravity trunk lines pass through Unity Village for
gravity conveyance to the Little Cedar Creek Interceptor. In addition, the Douglas Road and Lee’s
Summit Road Pump Stations convey wastewater to the Little Cedar Creek Interceptor. An excess flow
holding basin is located at the Lee’s Summit Road Pump Station.

Wastewater in the Big Creek and Middle Big Creek Watersheds is conveyed by gravity to pump stations
owned by the Middle Big Creek Sub-District for conveyance to the Mouse Creek Interceptor and
conveyance to LBVSD’s facilities.

Finally, the City recently completed the construction of eight new pump stations in the very northern
portion of the Maybrook Watershed to serve homes that are located below the hydraulic grade line of the
LBVSD Interceptor in this area.

Figure 4-1 depicts the location of all of the City’s existing pump stations. Table 4-2 summarizes all of the
City’s active pump stations and their capacities. The existing Summit Mill Pump Station will be retired
when the sewers in the Legacy Wood subdivision extend to Summit Mill.
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Table 4-2
Active Pump Stations

Summary
Active Pump Stations
Station
No. of Capacity

Pump Station Name Pumps (GPM)

Tudor Road 6 16,667

Scruggs Road 4 6,458
Rice Road 2 180
Arbores Road 2 83
Douglas Road 2 550

Lee's Summit Road 2 1,650
Woodland Shores 2 800
Summit Mill 2 325
Legacy Wood 2 694
Anderson 2 125
Legacy Park 2 175
Oaks Ridge Meadows Pump Station 1 2 317
Oaks Ridge Meadows Pump Station 2 2 59
Oaks Ridge Meadows Pump Station 3 2 332
Oaks Ridge Meadows Pump Station 4 2 25
Oaks Ridge Meadows Pump Station 5 2 10
Oaks Ridge Meadows Pump Station 6 2 448
Oaks Ridge Meadows Pump Station 7 2 47
Oaks Ridge Meadows Pump Station 8 2 18

Excess Flow Holding Basin Storage System

Another component of the City’s wastewater collection and conveyance system is a series of excess flow
holding basins (EFHB). These basins are utilized to provide flow equalization during periods of peak wet

weather flow to minimize and/or eliminate overloading of pump stations and gravity interceptors. The

EFHB is designed to either limit or eliminate the discharge from the conveyance system upstream of the
basin during the wet weather peak flow event. After the wet weather wastewater flows subside, the flow

is drained from the EFHB. Table 4-3 summarizes the existing EFHBs in the City. A summary of the

methodology for evaluating capacity and sizing excess flow holding basins is provided in Appendix 9.3.
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Table 4-3
Excess Flow Holding Basins

Existing EFHB's

Description Capacity (MG)
Lift Station 6 EFHB 15
Tudor Road Pump Station EFHB 0.65
Scruggs Road Pump Station EFHB 1.4*
5A/5B EFHB 5.3
Lee's Summit Road EFHB 1.846
Kensington EFHB 1.13
Arbores EFHB 0.038

*Expansion Proposed

4.1.2 Little Blue Valley Sewer District Owned

The LBVSD is a wholesale district that provides conveyance and treatment of wastewater from the cities
of Kansas City, Independence, Raytown, Blue Springs, Lee’s Summit, Grandview, Raymore, and Belton
as well as Jackson and Cass Counties. In addition, the LBVSD provides service to the Fort Osage School
District and Lake City Army Ammunition Plant. The LBVSD also provides conveyance and treatment
for the Middle Big Creek Sub-District. Figure 4-2 depicts the boundaries of the LBVSD, the boundaries
of the various municipalities served by the District, and the boundaries of the Middle Big Creek Sub-
District. The LBVSD’s conveyance system consists of an interceptor, several connection lines, and meter
structures. Residential and commercial wastewater is collected in systems belonging to customers of the
LBVSD. This wastewater is conveyed by the customers through meter structures and into the LBVSD’s
Interceptor system. The interceptor is a gravity sewer that ranges in size from 21 through 126 inches in
diameter.

The LBVSD operates a 52-million gallon per day wastewater treatment plant at a site near the discharge
of the Little Blue River to the Missouri River. The LBLVSD’s conveyance system is an interceptor that
transports wastewater from its wastewater customers by gravity. The interceptor is located so that
collection systems from both sides of the Little Blue River can be connected without pump stations and/or
siphons. Meter structures are located (see Figure 4-2) at the connection points of the drainage basin
collection systems serving its customers. The LBVSD operates a total of 37 meter structures. For the
City of Lee’s Summit, the LBVSD measures the City’s wastewater flows at the downstream end of the
Blue Springs, Maybrook, Little Cedar Creek, Bogg’s Hollow, Cedar Creek, and the Mouse Creek
Watersheds.

The flow from the South and West Prairie Lee Watersheds are pumped to the Maybrook and Little Cedar
Creek Watersheds for conveyance and metering. Flows from the Jacomo Watershed are pumped to either
the Maybrook or the Blue Springs Watershed for conveyance to the District’s system.

The LBVSD’s interceptor has a peak flow capacity under non-surcharged conditions of approximately
300 million gallons per day at the downstream end. Under low pressure conditions, the capacity is
approximately 340 million gallons per day. The LBVSD projects that peak flow in 2020 will exceed 400
million gallons per day. The District’s conveyance system has already experienced peak wet weather
flows in excess of 360 million gallons per day (May 2004) that have caused significant surcharging of its
interceptor and backups into collection systems owned by municipalities, including Lee’s Summit. By
the time the City reaches ultimate build out, the peak wet weather flow entering the District’s interceptor
will be even greater. It is projected that the
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City’s wastewater will discharge to the Little Blue interceptor at a peak rate of (50-years return
frequency) 138 million gallons per day at ultimate buildout. The LBVSD’s capital improvement plans
include the construction of excess flow holding basins along its interceptor to equalize these peak flows
and eliminate excessive surcharging. These proposed EFHB’s are shown on Figure 4-2. Future
improvements, as recommended in the District’s Master Plan, include the construction of peak flow pump
stations that will effectively cause the interceptor to operate as a force main to the plant, allowing it to
deliver 400 million gallons per day to the plant.

4.1.3 Middle Big Creek Sub-District Owned

Prior to early 1990, the Cities of Lee’s Summit, Raymore, Lake Winnebago, and Greenwood were served
by a sewer district that operated a lagoon treatment system downstream of Lake Winnebago. The Middle
Big Creek Sub-District (MBC) was formed in the early 1990’s by petition as a sub-district of the Little
Blue Valley Sewer District. This sub-district, which is ultimately governed by the Little Blue Valley
Sewer District Board of Trustees, serves the cities of Lee’s Summit, Greenwood, Raymore, and Lake
Winnebago. It also serves two Cass County sewer district’s, Dikeland and Mullendike. MBC has a Board
of Trustees that provides recommendations to the LBVSD Board of Trustees for approval. LBVSD
provides operation and maintenance to the MBC facilities. The boundaries of MBC are shown on Figure
4-3.

Wastewater collected in the cities and sewer districts served by the Middle Big Creek Sub-District are
ultimately conveyed to the LBVSD for treatment at its wastewater treatment plant. The Middle Big
Creek Sub-District facilities include:

A. Greenwood Pump Station and Force main: These facilities convey wastewater collected by
Lee’s Summit and Greenwood within the Big Creek Watershed and pump it to the Raintree
Pump Station.

B. Lake Winnebago Pump Station and Excess Flow Holding Basin: This excess flow holding
basin is the old Middle Big Creek Lagoons converted to serve as wet weather wastewater
storage. Wastewater that exceeds the capacity of the Raintree Pump Station is diverted
through the Lake Winnebago Interceptor, combines with the flow from Lake Winnebago and
is stored in this basin until the wet weather subsides. The stored wastewater is then pumped
by the Lake Winnebago Pump Station to the Raintree Pump Station for conveyance to the
LBVSD’s conveyance and treatment system. During dry weather, the Lake Winnebago
Pump Station serves Lake Winnebago only by pumping its flow to the Raintree Pump
Station.

C. Raintree Pump Station and Force main: The Raintree Pump Station and force main convey
wastewater collected from the Middle Big Creek, Alexander Creek, and Big Creek
Watersheds north and west to the Mouse Creek Interceptor in Lee’ s Summit.

D. Mouse Creek Interceptor: The Mouse Creek Interceptor conveys the wastewater plus
wastewater collected from the Mouse Creek Watershed in Lee’s Summit to the LBVSD’s
Interceptor under Longview Lake. Although the Mouse Creek Interceptor is a Middle Big
Creek facility, Lee’s Summit contributed to the upsizing of the line to serve growth areas in
the Mouse Creek Watershed. The capacity of this interceptor is limited at the discharge to the
LBVSD due to the size of the District’s interceptor under Longview Lake.

E. Raintree Lake and Lake Winnebago Interceptors: These interceptors are located under
Raintree Lake and Lake Winnebago. They are used to convey wastewater collected by the
Cities of Lee’s Summit and Lake Winnebago to the pumping facilities owned by MBC. Both
of these interceptors will operate under surcharge conditions to be able to serve future growth
of the area served by Middle Big Creek Sub-District.
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F. Alexander Creek Interceptor (City of Raymore): The City of Raymore owns the Alexander
Creek Interceptor, which conveys wastewater from Raymore and from the Dikeland Sewer
District to the Raintree Pump Station. This interceptor also conveys wastewater from a
section of the collection system (owned by Lee’s Summit) in the Raintree Lake Subdivision
to the Raintree Pump Station.

MBC and LBVSD are currently evaluating the feasibility of expanding the Middle Big Creek facilities to
address the growth in its member communities and to include the City of Pleasant Hill. Alternatives
include: 1) expansion of the existing pumping facilities, and 2) construction of a regional wastewater
treatment plant to serve the Sub-District.

4.2 EXISTING WASTEWATER TREATMENT FACILITIES

There are no wastewater treatment facilities located within the City. All wastewater collected in Lee’s
Summit is conveyed by City-owned, MBC-owned, and/or LBVSD-owned facilities to the LBVSD
Wastewater Treatment Plant.

4.2.1 Little Blue Valley Sewer District

LBVSD recently completed the expansion of its wastewater treatment facilities to an average daily flow
capacity of 52 million gallons per day and a peak wet weather flow capacity of 400 million gallons per
day. Itis anticipated, based on a facility plan completed in 2001, that this capacity, along with scheduled
improvements in 2011, will be capable of meeting the District’s growth plans through the Year 2020. A
major component of the scheduled 2011 improvements is to provide improvements to the interceptor
system, such as the proposed excess flow holding basins, so that peak flows will not result in backups into
city-owned collection systems or become overflows to the Little Blue River. Another component is to
upgrade the sludge disposal facilities. The Missouri Department of Natural Resources (MDNR) has
promulgated new regulations that require all wastewater treatment facilities meet disinfection limits by
2013. This may require LBVSD to add these facilities to their plant in their 2011 project. Efforts are
ongoing by LBVSD to obtain a waiver for this requirement since LBVSD discharges to the Missouri
River. MDNR is also considering new limits for ammonia, which could impact future improvements to
the District’s treatment facility.

Future expansion of the LBVSD’s wastewater treatment plant will be necessary to address growth beyond
2020. Recent growth planning by the District appears to indicate that growth, especially in MBC, is
exceeding previous projections. With the growth anticipated in MBC, expansion prior to 2020 may be
necessary unless separate treatment facilities are constructed in the MBC.

4.3  EVALUATION OF UNSEWERED AREAS

The City of Lee’s Summit has several areas within the City that have developed but are not served by
Sewers.

One of these areas is the Prairie Lee Lake area. Homes were constructed prior to annexation by the City.
Wastewater service is provided by septic tanks. As these septic tanks and lateral fields start to fail,
leachate will eventually seep into the lake. The City is currently in discussions with the homeowners
around Prairie Lee Lake in an effort to provide wastewater service to this area.

Another developed, unsewered area is the industrial area along Highway 291, south of 50 Highway.
Septic tanks and temporary storage tanks are used for wastewater in this area. Property owners are
responsible for hauling and final disposal of stored wastewater. The City has worked with property
owners in this area in an effort to form a Neighborhood Improvement District to help finance collection
system improvements. The effort has been unsuccessful.
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Other unsewered areas include large estate lots in remote areas where collection system facilities are not
available. Providing sewers to these areas as well as the undeveloped land left in the City will most likely
become the responsibility of the developers of these areas. This Master Plan will provide the plan for
location and sizing of these future collection system improvements.

H:\WASTEWATER MASTER PLAN\1 LEE'S SUMMIT MASTER PLAN.DOC 4'8



EXISTING OAK RIDGE o i’é'BSg'FL\‘SS oUMP
“S”TE:T?SX,VSS PuMP % STATION AND EFHB - ﬁ
D -~ =
%) ] } ®
0| EXISTING i Us"OHW), P
a| ANDERSON o, TAPAWINGO
Z| PUMP STATION \
0 !
; V4
= BLUE SPRINGS
7 D rﬁ"
), \ \ Y
I
z - '
AKEWOOD BLVD N |
74 \ o
?~
EXISTING L : WOODS o
LEE'S SUMMIT ROAD J’\
PUMP STATION r . ! [
LAKE
EXISTING EFHB r T = g
EXISTING /
DOUGLAS STREET :{;’
PUMP STATION E
S JACOMO
STROTHERRD | S EXISTING
— RICE ROAD
( :\ PUMP STATION
~
% F\\ EXISTING PUMP
l % - STATION 6 EFHB
) EXISTING
N\ WOODLAND SHORES
/ \f‘ A PUMP STATION
BOGGS = —
KANSAS CITY OLE CJ)V&V‘ \ < 7%\ 1 cofBERN RO~/
: Y
% ) 5 2 ZRAIRIE LEE
@,9 ~J[ O
e r - ,bfl 8
|.—
U 1-470 \ | n-f
\ N LITT | SCRUGGS R
v B EDAR C TUDO—RR%éJ%
TN X I o
I; (e _L l \ﬁ H S@/ 4 ,\i
o) 1
\ E . . i - {
LONGVIE — : SHIEE S :
LAKE 3RD ?T' >/ (R o3 - — = , :
r ‘ [T NIy 1 PRAI
| L] (
4 L
I - LONGVT B l 1 jri
I ‘ \ N = St ! 5
\ | 1§ S °}S..F.i = ! EXISTING
— \
~ =4 I 5A/5B EFHB
1 SCHERERRD ™. ... - THOMPSO L
| | %- P P
2 =\ o (
u.( 3
5 MOUSE CREEK ] \
on TR
[
S ‘ “‘ g( ; STUART RD I I =~
5 PR ' BIG CREEK 2 \
‘=\ /\ e { % \
e e — - —— HOOKRD —_a A
'//////////////// y 4 \ P - ‘
//// / @ - : ! h o
. =yl f <
%//// / 5 - ] !
STATE HWY 150 /////%%// L N— |
N . \\ GREENWODD I }

Voo
‘7

COUNTY LINE RD (Y Z ]
e — = T
- : EXISTING EXISTING
. FORCEMAIN GREENWOOD
: PUMP STATION
:
i
:
L EXISTING |
~ — EEHB N i
~ _ ~ EXISTING L EXISTING LAKE
RAINTREE \ WINNEBAGO
PUMP STATION | PUMP STATION
EXISTING MBC : ,\EAESEESB
INTERCEPTOR :
1

BOUNDARIES AND CITY LIMITS

LAKE
LOTAWANA

EXISTING
LEGACY PARK
PUMP STATION

EXISTING
SCRUGGS ROAD
PUMP STATION

EXISTING
LEGACY WOOD
PUMP STATION
AND FUTURE
EFHB

EXISTING
SUMMIT MILL
P ION

L

1000° 0’ 2000’ 4000’

==

LEGEND

— = e o | EE'S SUMMIT CITY LIMITS
= = = = \WATERSHED BOUNDARY

SERVICE AREA OUTSIDE
CITY LIMITS

WASTEWATER FACILITIES

- LS EXISTING FORCEMAIN

- LBVSD/MBC FORCEMAIN

LS EXISTING GRAVITY SEWER

LS EXISTING PUMP STATION

LS EXISTING EXCESS FLOW
HOLDING BASIN (EFHB)

LBVSD/MBC SEWER

INDEP EXISTING GRAVITY SEWER

FIGURE 4-1

CITY OF LEE'S SUMMIT WASTEWATER MASTER PLAN
EXISTING COLLECTION AND CONVEYANCE SYSTEM

Archer
CH2MVIHILL

P:\300000327I-Lee'sSummit Wastewater Master PLan\CAD\EIHIBITS\8-11-06\Figure 4-1.DWG



LBVSD ATHERTON
WWTP

Qavg = 52 MGD
Qpeak = 400 MGD

JACKSON COUNTY

BLUE MILLS
(FUTURE)

~US_HWY 24

— -
FORT OSAGE
. (FUTURE)

|
McCUNE HOME \
FUTURE,
BUND(SCHU#ROAD 4 \
| B W

\C\RACKERNECK /

\ S ———
~ 39TH |STREET \”\4_\\\ - /
DEPE#DENGQCEIVTER

o
| ]| A
S§
- — J dLY ROAD LAKE CITY NO.1 &
“ NDEPENDEN‘\CE | J N
| = 7 ILAKE CITY NO:2
N ‘\‘\ Z — RUMA “R \“C—DI
I — TRUMAN RoAD |~ [/ E
>3] | m
| |
< (78BURR oAK -\
m __— J ' T Y
| EE— SPRING BRANCH |3 s,
-—\ \' 4

A PINK HILL ROAD

- o ADA‘IR o~ R, J
/ﬁ& / — | = 40 Hwy | { ‘ N”
A / \ | M-29T HWY, 7
B [— ] ’ \ \ ‘l | V4 IE
TL E #m_ﬁ — — A 1 ) .|| curFFs 7. ™~ 4
77"1\‘ \ /“ il | ), sl H‘ / X —ﬂj LA
“\ \_! ling, /4 -
S S // N 1 CHAPEL ROAD —'/;HI;";LYFR:OK !
J \ ‘ ]
— [ [ K 4
PROPOS@ | _63RD ST&EET - 1\ ! 551?:3314 RCE’EC-Y MANOR| E D= : _
EFHB@  £\| RAYTOW ! ! | //ﬁ ) IRINEBR 4 ,
EgT'\AOWN \> N e — ravrown i & T
8 % mepbcatls O LEE'S SummiT Y, RoAD A
/ 2 NS L CENTE \ s NO. 1&2 ~
/ S N, — 7 : WOOoDS \ / ' ! g
an Ef b | S ‘ CHAPE!L\ROAD = '777” .
| T RACEW. LI gl v |l c: Jﬁ!
/83D _STREET E | UTURE) CEDAR- °_ ‘ 1 —| -
I3 DR ‘ \ Sl L~
s |k | / FlSHc EEK | I L] 1 -
= Yk . ] ol
//,,) IS WI-;TE\QAK \ "‘ r. {r - _'r a
‘ \ ]
T % BOGGs HOLLOW “‘ UNITY / l ;1% CKS 0 N COUNTY
KANSAS CITY l)v ~l lLLAG 25 *;;:ff ‘1\% ~ - -
VIE IGH g“ — “Jl —/IL.
i 10@!’ STREE VALE "\ I W
PROPOSED “/// | / - /J\\\ [E— I : j—l
EFHB @ )| [ T« CHIPMAN ROAD §
103RD ST. ) S 7
= - \ D (
N\ m
 LEESSL - 02 ,
; THIRD STREET | | “;r; b
_— \ | 8 ’_| 5 f\‘a
N REEK J °
— us Hwy s0 I l
b4 \ —_ = a
- s 3 |
- @ < -
o o IS
: SCHERER ROAD |®
Py
: : |
| 8
@ KELLY ROAD =
r D o
g L'f“* HOOK D ETER
KAIVSAS CITY S DDLE | ’é(x(\ ‘ —
| r 3 J N
ISTATE HWY 150 REEK | S /L\ J—J
\ ]
N P
1
LAMPKIN'S FOR RAINTERS ‘J GREENWOOD, . -enwoop |
- - - e PUNIP STATION
| l PUMP STATIS H_ [ < 2000° 0’ 4000’ 8000’
FJ § \
’ \
-—1 - _J( LEGEND
Eyd Q
7 ’ o & BOUNDARIES AND CITY LIMITS
STATE sy 58 L = ___: /é,l’ CITY LIMITS
B Yy - S LITTLE BLUE VALLEY
: l et SEWER DISTRICT BOUNDARY
\ . | ANDER CURRENT MIDDLE BIG CREEK
» T] ,,,”‘\ RAYMO ?LE CASS LAKE WINNEBAGO SEWER DISTRICT BOUNDARY
> \LI o = A \‘E — — PUMP STATION AND WASTEWATER FACILITIES
; “\ [ = 24 EXCESS FLOW & PUMP STATION
g @’ L { w‘ L D HOLDING BASIN ® EXCESS FLOW HOLDING
m g £ kﬁ = g _E BASIN (EFHB)
o . \'\ i ﬂ g = STATE Hwy 58 . METER STRUCTURES
m \ T [
\\ o - B N [ MAJOR WWTP LOCATIONS
LBVSD/MBC INTERCEPTOR PIPING

LBVSD/MBC FORCEMAIN PIPING
CITY OWNED INTERCEPTOR PIPING

LITTLE BLUE VALLEY SEWER DISTRICT
WASTEWATER CONVEYANCE SYSTEM
FIGURE 4-2

Archer
CH2MHILL

P|\0300000327-LeesSummitWastewaterMasterPlan\CAD\Exhibits\8-11-06\figure 4-2.dwg



-
N

R [ I pe—

LBVSD

--—--—.._ -

State Hwy 291

| \NTERCEPTOR |7
LEE'S SUMMI E.rhi.- i-'

StatO
AN
r
BIG CREEK INTERCEPTOR
(LEE'S SU

MOUSE CREEK
INTERCEPTOR

) V
FORAEMAIN .
i .
. |
‘\‘ _.% NS D e L
B .
[] ““ .,
,,,JTWW /' State Hwy 150 '
— 77%77777 777777.77777\ S R . .
. ‘\ , 777711-J1;7
| / GREENWOOD - I

MMIT/GREENWOOQOD)

~ State Hwy 150/

_

GREENWOOD
PUMP STATION

i E B LAKE N~ . — JACKSON CoO.
r !____ CASS co.
=Y RANTREE . L. 3 %, B
PUMP STATION i LA i
___________ |’_(D- -
 AlexdoeR creek < A = ) r =
INTERCEPTOR™ ™"} _A4— SN MIDDLE BIG CREEK |PLEA3ANT,,,,LL
~(RAYMORE] J\ s | . INTERCEPTOR .
RAYMORE \r =" - %%@ l - ¥
| . LAKE WINNEBAGO *—'i  *
"""""" PUMP STATION Joo
Fro—e - AND EXCESS . C
A4 - s ~FLOWHOLDING  J°
SO i | A % BASIN :
J L gy, men :
| | MIDDLE BIG
&— . I C R E E K HARRISONVILLE CITY LAKE “/
WATERSHED —
5
mvmecrocmn o TS . l e
B ONTLOION e SR NI SOCTE
‘ PUMP STATION LOCATIONS

MIDDLE BIG CREEK SUB-DISTRICT
EXISTING FACILITIES
FIGURE 4-3

Archer
CH2VIHILL

P:\0300000327-Lee

ummit wastewater Master plan\CAD\Exhibits\8-11-06\Figure 4-3.dwg



5 FUTURE FACILITY IMPROVEMENTS

This section of the Master Plan identifies the basis for planning wastewater collection and treatment
facilities to serve the ultimate build out of the City of Lee’s Summit. The basis of this effort is that all
future improvements are made with the consideration of what is needed at the ultimate development
condition. In some cases, the future improvements are new sewers and/or pumping facilities that will be
sized for the ultimate growth at the time the facilities are constructed. However, many of improvements
represent upgrades to existing facilities as these facilities play a significant role in serving the City at full
build out. Phased improvements to match growth have been considered. The Master Plan also considers
the anticipated growth that will take place in the City through the Year 2015 and reflects improvements
to address this growth.

The City’s hydraulic model was an important tool used to assess the impacts of growth on the existing
facilities. This model was used to evaluate the impact of aging sewers, with increasing extraneous flow,
as well as the impact of development of undeveloped land on the existing infrastructure. The same model
was used to predict the size of facilities that will be constructed in the future to serve the ultimate growth
condition. A summary of the City’s model is included in the Appendix.

Finally, the master planning of Lee’s Summit is not complete without consideration of the impacts that
the City may have on the LBVSD and MBC, who convey and treat 100 percent of the wastewater
generated within the City. Coordinated planning efforts for future growth within the City and these
wholesale wastewater conveyance and treatment providers are critical to this long-term planning.

5.1 COLLECTION AND CONVEYANCE SYSTEM

Collection and conveyance system planning is based upon projected land use and wastewater flow rates
generated by these land uses. The peak flow rates (experienced during wet weather storm events) are the
most critical for pipe line sizing since the major purpose of the sewer network is to collect and convey
wastewater from its sources to the location of storage and/or treatment facilities without causing
overflows and sewer backups. Gravity collection and conveyance systems are designed to convey
wastewater by gravity flow with no more than a full pipe. However, when the wastewater flow rate
exceeds the full-pipe capacity of the system, the system becomes surcharged and the wastewater level
builds up in the manholes to a level above the top of the pipe. Wastewater systems normally have the
ability, due primarily to the pipelines depth, to withstand low to moderate surcharging. However, at some
point, excessive surcharging of wastewater collection and conveyance systems may cause the back up of
wastewater into residences and/or businesses connected to the system. Also, excessive surcharging may
cause the wastewater to surcharge to a level at or above the tops of manholes and overflow into adjacent
drainage courses. These are referred to as sanitary sewer overflows (SSO).

The proper design and operation of the City’s wastewater collection system should allow the City to
eliminate all excessive surcharging that could cause basement backups and sanitary sewer overflows. To
that end, the City commissioned studies that generated a methodology for estimating the amount of flow
for which the City’s sewers should be sized to convey. Subsequently, Section 6500 of the City’s Design
and Construction Manual was adopted to require new sewers to be constructed based on specific design
criteria. A copy of the portion of Section 6500 addressing sewer capacity is included in Appendix 9.2.
As part of this master planning process, Archer/CH2M HILL compared the methodology adopted by the
City to design criteria that has been established in other communities. The City of Independence,
Missouri and the Johnson County Unified Wastewater Districts commissioned studies to flow monitor
and to derive sizing criteria for sewers. Like Lee’s Summit, these curves are based on ultimate build-out
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of land and based on peak wet weather flow rates. Figure 5-1 provides a summary of the design curves
for these three sewer systems.

It should be noted that the design curves in Independence and JCUWWD predict peak flows higher than
the 50-year frequency curve that was derived for Lee’s Summit.

Ultimately, all of the wastewater collected in the City is conveyed to regional conveyance facilities owned
by LBVSD and MBC. Operation of the City’s system is dependent upon the operation of these regional
systems. Excessive surcharging within these systems has a direct impact on the operation of the City’s
system.

5.1.1 City Owned

The first step in planning wastewater collection and conveyance systems is to establish the conveyance
plan for the City for the ultimate build-out condition. As stated earlier, layout and sizing of sewers today
should consider ultimate conditions to avoid excessive surcharging and future limitations for growth.
Figure 5-2 is the recommended wastewater conveyance plan for the City of Lee’s Summit. Following is a
description of the conveyance plan by watershed:

Blue Springs Watershed: Service to this watershed will continue to be provided by unmetered
connections to the LBVSD’s Interceptor under and downstream of Blue Springs Lake. It is recommended
that the Arbores Pump Station be eliminated and a gravity connection be provided.

Maybrook Watershed: Wastewater collected in the Maybrook Watershed and pumped to this watershed
from the Tudor Road Pump Station (West and South Prairie Lee Watersheds) is conveyed to the LBVSD
Interceptor at the Maybrook Meter Structure. It is recommended that the West and South Prairie Lee
wastewater be redirected to the Little Cedar Creek Watershed for ultimate conveyance to the LBVSD. A
detailed evaluation supporting this recommendation is included in Section 6. Previous reports
recommended that the City continue to pump 16 million gallons per day from the West and South Prairie
Lee Watersheds to the Maybrook Watershed. This recommendation also included the construction of an
excess flow holding basin in the Maybrook Watershed to decrease the peak flows to acceptable surcharge
levels in the Maybrook Interceptor. Redirecting the flow to the Little Cedar Creek Watershed offers
several long-term benefits to the City. First, the need to construct an excess flow holding basin in the
Maybrook Watershed is eliminated. Due to the location of the Maybrook Interceptor, this basin would
have to be located somewhere near 1-470 and would most likely require the City to acquire relatively
expensive commercial or industrial land for its construction. Second, pumping wastewater into the
Maybrook Watershed presents higher risks of system overflows and corrosion to the interceptor under
Lakewood, even with the use of an EFHB.

The City will continue to operate its pump stations in the north portion of this watershed during peak wet
weather events to avoid potential surcharging from the LBVSD Interceptor. In the future, it may be
necessary to construct an additional pump station near Lee’s Summit Road to serve an area that cannot be
served by a gravity sewer.

Jacomo Watershed: This watershed naturally drains towards Lake Jacomo. There are no lake bottom
sewers under Lake Jacomo, such as the sewers constructed under Lakewood, Blue Springs Lake,
Longview Lake and Raintree Lake. Therefore, it is recommended that wastewater collected in this
watershed be collected and pumped to other watersheds. The Savannah Woods area is currently being
developed with a pump station that will pump north into the Blue Springs Watershed. The remaining
portion of the watershed, most of which is PRI property, will be conveyed by gravity to pump stations
and excess flow holding basins located near the boundaries of Fleming Park. It is recommended that the
wastewater from these pump stations be pumped into the Maybrook Watershed for conveyance to the
LBVSD Interceptor. Due to limitations to the Maybrook Interceptor under Lakewood, it is
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Figure 5-1
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recommended that each pump station be constructed with an EFHB that will allow the peak flows to be
stored until capacity in the Maybrook Interceptor is available. It is recommended that an interceptor be
extended to the site of the existing pump station near Rice Road as part of the ultimate wastewater
conveyance improvements.

Little Cedar Creek Watershed: It is recommended for the ultimate wastewater service plan that the Little
Cedar Creek Interceptor serve as the major conveyance system for the wastewater flows from the Little
Cedar Creek, West Prairie Lee, and South Prairie Lee Watersheds to the LBVSD Interceptor. This
interceptor connects to the LBVSD Interceptor at the Little Cedar Creek Meter Structure. This
interceptor was upgraded in the 1990s to convey up to 4 million gallons per day from West and South
Prairie Lee Watersheds. It is recommended that this system be upgraded for the ultimate plan to convey
24 million gallons per day from the West and South Prairie Lee Watersheds. This will require upgrades
to the Little Cedar Creek Interceptor and the construction of a new 24-inch force main along Tudor Road
from M 291 Highway to near Douglas.

West and South Prairie Lee Watersheds: Service to these two watersheds has been studied for more than
20 years. In the 1980s, a study was completed to evaluate the feasibility of constructing an interceptor
under Prairie Lee Lake and Lake Jacomo to convey the wastewater to the LBVSD. At that time, the costs
were significant. The major reason why this alternative is not feasible is the lack of capacity of the
LBVSD Interceptor under Blue Springs Lake. Therefore, it would be necessary to construct pumping
facilities at the downstream location of the proposed sewer under Lake Jacomo and several miles of force
main to pump the peak flows to the LBVSD’s main interceptor somewhere near its crossing of 1-470.
This is cost prohibitive and is not recommended.

A recent engineering study by CTE considered alternatives for these watersheds. After review of this
study and completion of a cost comparison, it is recommended that the ultimate wastewater conveyance
plan for the West and South Prairie Lee Watersheds be as shown in Figure 5-3 and as follows:

a. Serve the east portion (also referred to as the East Prairie Lee Watershed) of the South
Prairie Lee Watershed by pumping the wastewater from the Woodland Shores, Legacy
Park, and Legacy Wood Pump Stations west to the Scruggs Road Pump Station.
Construct the Legacy Wood Excess Holding Basin as planned. Retire the Summit Mill
Lift Station.

b. If the City annexes property east towards Lake Lotawana as shown on Figure 5-2, this
wastewater should also be pumped west to the Scruggs Road Pump Station. An EFHB
should be included to limit pumping to the Scruggs Road Pump Station during a peak
flow event. Since this is outside the boundaries of the LBVSD, it is recommended that
the City formally request permission to pump this wastewater into the District prior to
annexation and development of this area.

C. Upgrade the Scruggs Road Pump Station to a capacity of 16 million gallons per day.
Upgrade the force main and gravity interceptor from the pump station to the Tudor Road
Pump Station to the same capacity. Expand the Scruggs Road EFHB so that pumped
wastewater from the Scruggs Road Pump Station does not exceed 16 million gallons per

day.
d. Upgrade the Tudor Road Pump Station to a capacity of 24 million gallons per day.
e. Provide assistance to the residents in the Prairie Lee Lake area to provide a low pressure

sewer collection system to eliminate all septic tanks in this area.
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Figure 5-3
West and South Prairie Lee Watershed
Pumping/Storage Schematic
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Bogg’s Hollow Watershed: This watershed is served by a gravity interceptor. In the past, the Cities of
Kansas City and Lee’s Summit have shared this interceptor. The City of Kansas City is currently in the
process of constructing a new parallel interceptor to convey most of Kansas City’s wastewater in the
watershed to the LBVSD Interceptor. One Kansas City subdivision will remain connected to Lee’s
Summit’s interceptor. It is recommended that Lee’s Summit continue to convey wastewater from this
watershed to the LBVSD Interceptor (Boggs Hollow Meter Structure) in the existing interceptor.

Cedar Creek: The Cedar Creek Watershed is served by a gravity collection and conveyance system. It is
recommended that this conveyance plan be maintained. Wastewater is conveyed and connected to the
LBVSD Interceptor at the Vale Meter Structure.

Mouse Creek Watershed: The Mouse Creek Watershed conveys wastewater collected in the southwest
part of Lee’s Summit and a portion of Kansas City, Missouri, south of Hook Road to the Little Blue
Interceptor at Longview Lake. The interceptor is located under the Mouse Creek branch of Longview
Lake. Wastewater is also pumped from the Middle Big Creek Sub-District to the Mouse Creek
Interceptor for conveyance to the LBVSD wastewater treatment plant. It is recommended that the City
continue to use this interceptor for conveyance of Mouse Creek Watershed wastewater to the Little Blue
Valley Sewer District. As part of the Middle Big Creek Sub-District, the City should work with the other
customers of the Sub-District to implement a plan for a regional wastewater treatment plant in the Middle
Big Creek/Big Creek Watersheds.

Middle Big Creek Watershed: The Middle Big Creek Watershed is served by a gravity conveyance
system that is located under Raintree Lake. The capacity of the interceptors under the lake is limited and
expansion is not feasible. It is recommended that the City utilize EFHBs in the sub watershed areas
upstream of the lakes to reduce peak wastewater flows and avoid excessive surcharging. It is
recommended that the City proceed with the construction of the proposed EFHB west of Ward Road,
serving the north branch of the conveyance system. In addition, EFHBs should be required of new
developments west of Ward Road that contribute to the south branch of the conveyance system. One of
these basins was recently constructed at Kensington Farms. Prior to developing, an EFHB should be
constructed in the undeveloped part of the watershed south of Kensington Farms.

Conveyance facilities, including the Raintree Pump Station and force main and the Lake Winnebago
Interceptor and Pump Station, owned by the MBC, are reaching capacity. It is recommended that the City
work with the other MBC customers to implement a plan for a regional wastewater treatment plant in the
Middle Big Creek/Big Creek Watersheds.

Big Creek Watershed: The portion of the City in the Big Creek Watershed is served by a gravity
interceptor system that conveys wastewater from Lee’s Summit and Greenwood to the Greenwood Pump
Station, owned by the MBC. The City shared in the cost of the interceptor and “owns” 6 million gallons
per day capacity in this pipe. It is recommended that the City provide EFHBSs in the City upstream of
Greenwood to limit Lee’s Summit wastewater peak flow to this interceptor to the capacity owned by the
City. It is recommended that the City work with the other Middle Big Creek Sub-District customers to
implement a plan that upgrades the Greenwood Pump Station prior to the time that wastewater flow from
Lee’s Summit and Greenwood exceed the pump station capacity. In addition, it is recommended that the
City work with the customers of the Sub-District to implement a plan for a new interceptor to replace the
Greenwood pump station and to construct a regional wastewater treatment plant in the Middle Big
Creek/Big Creek Watershed.

The City is considering annexation of land east along US 50 Highway. Some of this potential annexation
land is located in the upper part of the Big Creek Watershed. Ultimately, development of the Big Creek
Watershed, which is included in the legal boundary of the Middle Big Creek Sub-District, will include
gravity interceptors to this property. However, since growth in the area is probably contingent upon
future annexations of cities other than just Lee’s Summit, it is recommended that the City plan for
conveyance of this wastewater back to the north by pumping. It is recommended that sufficient storage
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be provided at the pump station to restrict the flow being pumped into the South Prairie Lee Watershed
during peak wet weather periods. Since this property falls outside of the boundaries of LBVSD, it is
recommended that the City request approval of the District prior to annexation and development of this
new area. In addition, other alternatives, such as sub-regional wastewater treatment and a gravity
interceptor to the Middle Big Creek Sub-District facilities should be considered. Interim treatment
facilities for that area within MBC should be evaluated.

5.1.2 Little Blue Valley Sewer District Owned

The Little Blue Valley Sewer District completed a master plan for its conveyance and treatment systems
in 2000, a facility plan for the improvements in 2001, and an interceptor capacity evaluation in 2005. As
a result, the District has initiated plans for expansion of the capacity of their conveyance systems to
accommodate growth of its customers through the Year 2020. The Master Plan and Facility Plan
recommended the construction of three peak flow pump stations along the interceptor starting in the year
2011. Upon completion of these pump stations, totaling approximately $30 million, the interceptor would
be increased its capacity to convey wastewater from approximately 300 million gallons per day to
approximately 400 million gallons per day.

During the wet weather experienced in the spring of 2004, peak flows exceeded 360 million gallons per
day. As aresult, a study to evaluate the use of storage as a way to reduce peak flows was completed.
This study concluded that the most cost effective, phased approach to adding conveyance capacity was to
construct excess flow holding basins at two locations along the interceptor. The first location is a site at
103" Street and 1-470, where Kansas City operated a four-cell lagoon treatment plant until it was retired
in the 1970s. An EFHB at this site was the most cost- effective alternative for reducing peak flows by
diverting all of the interceptor flow at that location during a peak event and then releasing it into the
interceptor after the event. The next most cost-effective location was a site in Raytown. Again, Raytown
operated lagoons at this location until the interceptor allowed the City to retire the plant in late 1970’s.

The cost of these EFHBs was estimated to be less than $20 million. The LBVSD Technical Advisory
Committee was in favor of further consideration of this solution for interceptor improvements.
Discussions were held during the Technical Advisory Committee meeting related to the schedule of these
improvements as it related to surcharging problems experienced by Lee’s Summit during the 2004 peak
flow events. The District is in the process of applying for a State Revolving Fund loan to provide for
construction of the improvements, including the storage basins.

Future improvements to increase capacity of the District’s interceptor system may include additional
storage facilities and peak flow pump stations.

It is recommended that the City remain proactive in its support of the construction of the proposed
EFHBSs, as soon as possible, to limit the risk of excessive surcharging of the Little Blue Interceptor.

5.1.3 Middle Big Creek-Owned

Improvements to the Middle Big Creek Sub-District conveyance system will be required to accommodate
the projected growth in the Big Creek and Middle Big Creek watersheds. Besides Lee’s Summit, growth
is projected in the Cities of Greenwood, Raymore, and Lake Winnebago. In addition, the City of Pleasant
Hill is facing growth pressures and the need to expand its wastewater treatment facilities. If the Sub-
District makes the decision to expand its conveyance system, it is projected that improvements will be
required by 2010 for the Greenwood and Lake Winnebago Pump Stations; eventually, the Raintree Pump
Station will need to be expanded; and a parallel force main from the Raintree pump station to its
connection to the Mouse Creek Interceptor will need to be constructed. Expansion of the Middle Big
Creek Sub-District conveyance facilities will be limited by capacity of the LBVSD Interceptor under
Longview Lake and the Mouse Creek Interceptor in Lee’s Summit. To accommodate the predicted peak
flows, EFHBs will be required. Expansion of the Sub-District’s EFHB southeast of Lake Winnebago
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may also be required. In addition, an EFHB in the Mouse Creek Watershed and upgrading of the Mouse
Creek Interceptor will be needed.

A preliminary engineering study has been completed by Archer Engineers for the Middle Big Creek Sub-
District. This study evaluated the alternatives of expanding the existing conveyance system as well as
several alternatives to expand the Sub-District to include Pleasant Hill and for the Sub-District to
construct a regional wastewater treatment plant near Pleasant Hill. The Sub-District Board and customers
are considering these alternatives. An application for State Revolving Fund loans to finance
improvements to the Sub-District’s system was submitted in November 2006.

It is recommended that the City work with the other customers of the Middle Big Creek Sub-District and
the LBVSD to move forward with a plan for the construction of a regional wastewater treatment plant.

5.2  WASTEWATER TREATMENT FACILITIES
5.2.1 City-Owned

The City currently owns no wastewater treatment facilities. All wastewater that is collected in the City is
conveyed to the LBVSD wastewater treatment plant. As the City considers alternatives to expand and
annex to the east and south, expansion of its conveyance system is recommended as discussed in Article
5.1. However, as Lee’s Summit’s growth continues into the upper portions of the Big Creek and Sni-A-
Bar (Lake Lotowana) Watersheds and due to limitations in capacity within the City’s conveyance system,
alternatives for sub-regional wastewater treatment should be considered.

5.2.2 Little Blue Valley Sewer District-Owned

LBVSD operates a wastewater treatment plant on an 80-acre site approximately one mile south of the
Missouri River. The treatment plant was constructed in the early 1980s and was recently expanded to an
average flow capacity of 52 million gallons per day with a peak flow capacity of 400 million gallons per
day. Treated effluent from the plant is conveyed for discharge to the Missouri River.

The current capacity was provided with the first phase of a two-phase project that resulted from the 2001
Facility Plan. The second phase of the plant improvements are scheduled to take place in 2011. These
improvements include replacement of the sludge conditioning system with sludge drying equipment. The
Phase 1 and 2 improvements are intended to provide treatment capacity for the LBVSD’s customers
through 2020.

As part of the 2001 Facility Plan, future expansion (beyond 2020) was considered. The treatment plant
site has sufficient area to expand the average capacity of the plant to at least 100 million gallons per day.
Peak flow treatment capacity beyond the current 400 mgd capacity is limited due to interceptor and
influent pump station capacity.

Changing environmental regulations may force improvements at the LBVSD’s treatment plant, regardless
of the need to increase capacity. In the short term, disinfection and ammonia limits are being considered
by the MDNR. In the long term, total nitrogen and phosphorus may be considered.

5.2.3 Middle Big Creek-Owned

The Middle Big Creek Sub-District currently pumps all of the wastewater collected within its service area
to the Little Blue Valley Sewer District for treatment. The customers of the Sub-District are considering
alternatives to address the growth within the Sub-District. One of the alternatives is to expand the Sub-
District to include Pleasant Hill and to construct a regional wastewater treatment plant southeast of
Pleasant Hill to serve the Sub-District. It is recommended that the City remain proactive in these
discussions.
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6 ALTERNATIVE EVALUATIONS

The preparation of this Wastewater Master Plan included the evaluation of alternatives for providing
conveyance and treatment service to the City of Lee’s Summit. As discussed in Section 5, alternatives for
providing wastewater treatment in the Middle Big Creek Sub-District in lieu of expansion of the
conveyance system to pump the wastewater to the LBVSD are currently being considered by the Sub-
District’s customers, including the City. Likewise, alternatives for providing peak flow capacity in the
LBVSD Interceptor have been considered by the District’s Technical Advisory Committee.

Alternatives for providing collection and conveyance facilities within the City were evaluated and
discussed with the City’s staff during master planning workshops. Following is a summary of these
evaluations.

6.1 EVALUATION OF IMPROVEMENTS WITHOUT PRI DEVELOPMENT

The conveyance system plan, shown in Figure 5-2, was based on ultimate development of the entire city.
Based on discussions between the City and PRI, a plan was developed showing the development of the
conveyance system with the PRI property remaining undeveloped for an indefinite period. Figure 6-1
represents this alternative. The major difference in the alternatives for the ultimate wastewater
conveyance facilities is the elimination of the interceptors, trunk lines, and pump stations that were
recommended to serve the PRI property.

In the case of the PRI South property, the conveyance systems in the Cedar Creek, Mouse Creek, and Big
Creek Watersheds can be reduced due to the elimination of projected flow from the PRI property.

The future pump stations and storage basins adjacent to Jacomo can be eliminated if the PRI North
property is removed from conveyance system master planning. Under this alternative, the Rice Road
Pump Station will remain as a permanent part of the Lake Jacomo Watershed conveyance facilities.

Capital improvement cost savings related to this alternative are addressed in Section 8.

6.2 EVALUATION OF CONVEYANCE ALTERNATIVE FOR MAYBROOK, SOUTH AND

WEST PRAIRIE LEE, AND LITTLE CEDAR CREEK WATERSHEDS

Providing wastewater service to the Maybrook, South and West Prairie Lee, and Little Cedar Creek
Watershed is complicated by the limitations provided by the location of Prairie Lee Lake, Lake Jacomo,
and Lakewood Lake. There are no lake-bottom interceptors under Lake Jacomo or Prairie Lee Lake; and,
the interceptor under Lakewood Lake has limited capacity. Pumping wastewater from the South and
West Prairie Lee Watersheds to Maybrook (up to 16 million gallons per day) and Little Cedar Creek (up
to 4 million gallons per day), was the most cost-effective alternative for the last 15-20 years due to
available capacity in the Maybrook Interceptor. With the projected growth in the Maybrook Watershed,
the ultimate wastewater service plan for these watersheds should be evaluated. Following is a description
of the three alternative conveyance plans that were considered:

Alternative No. 1: This alternative assumes that of the 24 million gallons per day conveyed from
the West and South Prairie Lee Watersheds, 16 million gallons per day would be pumped to the
Maybrook Watershed and 8 million gallons per day would be pumped to the Little Cedar Creek
Watershed, all by the Tudor Road Pump Station. Specific improvements include:

a. Upgrade of the Tudor Road Pump Station to include dry pit submersible pumps.
b. Improvements to Little Cedar Creek Interceptor and Force Main.
c. Upgrade the Scruggs Road Pump Station to 16 million gallons per day capacity.
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d. Improvements to Scruggs Road force main.

e. Improvements to Scruggs Road EFHB.

f.  New 12.8 million gallon EFHB in the Maybrook Watershed.
The estimated capital cost of this alternative is $14.5 million.

Alternative No. 2: This alternative assumes the same flow split to Maybrook and Little Cedar
Creek Watersheds as Alternative No. 1, however, it recommends that the Scruggs Road Pump
Station will be upgraded to 16 million gallons per day and a new force main will be constructed
from the Scruggs Road Pump Station to the intersection of Highway 291 and Scruggs Road.
Specific improvements include:

a. Upgrade of Scruggs Road Pump Station to 16 million gallons per day capacity.

b. New force main from Scruggs Road Pump Station to intersection of Highway 291 and
Scruggs Road.

c. Improvements to Scruggs Road EFHB.

d. New 12.8 million gallon excess flow holding basin in Maybrook Watershed.
e. Improvements to Little Cedar Creek Interceptor and Force main.

The estimated capital cost of this alternative is $ 14.1 million.

Alternative No. 3: This alternative assumes that the 24 million gallons pumped from the West
and South Prairie Lee Watersheds will be pumped entirely to the Little Cedar Creek Watershed,
eliminating the need for an excess flow holding basin in the Maybrook Watershed. Specific
improvements include the following:

a. Upgrade of the Tudor Road Pump Station to include dry pit submersible pumps.

b. Improvements to the Little Cedar Creek Force Main along Tudor Road.

c. Improvement to the Little Cedar Creek Interceptor.

d. Upgrade of the Scruggs Road Pump Station to 16 million gallons per day capacity.
e. Improvements to Scruggs Road force main.

f.  Improvements to Scruggs Road EFHB.

The estimated capital cost of this alternative is $ 12.8 million.

Based on this evaluation and after considering the long-term risks associated with odors, corrosion, and
potential overflows into Lakewood, it is recommended that Alternative 3 be adopted as the long-term plan
for conveyance of the watersheds included in this evaluation.
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{ COLLECTION SYSTEM SUSTAINABILITY

7.1  COLLECTION SYSTEM IMPROVEMENTS

7.1.1 Estimated Reinvestment for Replacement of Aging Sewers

The City is responsible for maintaining its sanitary sewer system. Aging and deteriorating infrastructure
is a challenge facing utilities throughout the United States; a plan for adequate system reinvestment and
renewal is crucial for sustainability of the collection system. The intent of this section of the Master Plan
is to provide the City with an initial budget estimate for renewal and replacement of the City’s collection
system

How long pipes last depend on many factors including pipe material, soil conditions, outside forces such
as construction, and other environmental factors. The concept of useful life can be used to estimate
needed annual infrastructure renewal budget requirements. The useful life of a pipe system can be
expressed as a survival function where the probability of survival decreases over time. In other words, as
pipe systems age, more and more of the system will require repair and/or replacement. Different survival
functions can be used to estimate the survival of a particular group or class of pipe. Survival functions
were defined for groups of pipe based on literature values and known pipe condition data collected in the
City’s system. These survival functions used in concert with replacement costs were used to estimate
annual reinvestment needs.

Pipeline reinvestment planning requires knowledge of the system inventory and condition. From this
information, projections can be made for identified and unidentified reinvestment needs to maintain the
system in good operating condition prior to failure. Specific tasks for pipeline planning include:

e Characterization of the system inventory.
o Collection and analysis of condition data.
o Definition of acceptable service level.
e Definition of pipe survival functions.

o Definition, costing, and prioritization of identified projects and unidentified projects.

Pipe Survival Functions

Pipes have a life-cycle with a beginning and an end. The beginning can be considered as the day the pipe
is installed. Pipe degradation from this new condition to the end of its useful life can be estimated based
on historical system information and information from ongoing research using survival functions. The
life cycle analysis considers the structural life cycle only and does not consider functional obsolescence,
which may come about due to increased hydraulic capacity needs due to growth. Aging and cohort
survival models have been used to evaluate the probability of survival of infrastructure. The form of the
survival function used for this analysis is known as a Herz survival function and is shown in Figure 7-1.
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Figure 7-1 Survival Function of Pipes
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Where:
1-F(t<=c) =1

1 - F(t>c) = (a+1)/(a + exp [b(t-c)])

1-F (t= infinity) =0

with a, b, and ¢ being aging parameters and t being time in years.

The aging parameters define the shape of the survival function as follows:
e aisthe aging factor and determines how slowly the aging process begins
e bis the aging factor and determines how quickly the aging process progresses

e s the resistance time (or elapsed time from construction to first failure) up to which no
reinvestment is needed.

For the example shown in Figure 7-1, a equals 10, b equals 0.06, and c equals 10.

The Herz survival curves are generally classified by the average or median age of failure that corresponds
to the 50 percent survival level. In Figure 7-1, the median survival age is 50 years. There is an
uncertainty in reported pipe life durations, however. The appropriateness of survival functions used for
an analysis can be evaluated if a long and continuous record of pipe performance is maintained. In lieu
of this detailed information, estimated survival functions may be used, which is the case for this analysis.

For purposes of the pipeline replacement and renewal analysis, three groups of pipes were defined as
shown in Table 7-1. The groups were based on a qualitative assessment of pipes by basin based on
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experience of City personnel. Group 1 includes pipes with the lowest rate of deterioration, and represents
pipes that are in generally good condition with minimal cracks and breaks. Group 2 includes pipes with
medium rates of deterioration and represents pipes that show some cracks and pipe deformations. Group
3 includes pipes with highest rates of deterioration and represents pipes that generally show multiple
cracks and pipe deformations.

Table 7-1
Pipe Length by Group
Group 1 2 3 Total
Pipe Length (Ft) 1,781,000 526,000 333,000 2,640,000
Defect Rate Low Medium High

There are no standards for associating pipe condition with corresponding life expectancy. By defining
three groups, improved resolution relative to the overall system pipe life expectancy can be achieved.
More or less groups can be defined based on judgment and available data; however, it is recommended at
this time that three groups be used until additional data justifies a change.

Survival functions were based on literature values and a review of existing data. Estimates of mean pipe
life reported in the literature have a wide variance but are generally expressed as a percent of pipe which
“survives” up to a specified age. For this project, three life expectancy curves were selected that
represent low, medium and high life expectancies. The three estimated life expectancy survival functions
selected were defined as assigned to the three groups as follows:

e Group 1 is the lowest deterioration rate and is based on 50 percent of the pipe requiring
replacement in 100 years

e Group 2 is the medium deterioration rate and is based on 50 percent of the pipe requiring
replacement in 75 years

e Group 3 is the highest deterioration rate and is based on 50 percent of the pipe requiring
replacement in 50 years

To estimate reinvestment needs, a uniform unit cost for replacement was used. Since the vast majority of
the system is 8-inch diameter pipe, the construction cost of $125 per linear foot for replacement of pipe
was used. Based on the survival functions and the average replacement construction cost, an estimated
annual reinvestment need of about $2.75 million is determined in Table 7-2.
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Table 7-2
Estimated Annual Reinvestment Need

Pipe Group Pipe Replacement per Construction Cost Total Project Cost
Year (ft)
Group 1 8,900 $ 1,113,000 $ 1,558,000
Group 2 3,500 $ 439,000 $ 615,000
Group 3 3,300 $ 416,000 $ 582,000
Total 15,700 $ 1,968,000 $ 2,755,000

Note: Total project cost includes a 40-percent factor for engineering, contingency, and legal.

The estimated reinvestment cost presented in Table 7-2 provides guidance for budgeting for reinvestment
needs. Since removal of extraneous flows such as infiltration and inflow (I/1) is also a major need for the
City’s collection system, and removal of I/l in the public sector is a reinvestment that may involve
replacement of some aging and deteriorated infrastructure, it is important that the plan consider both
reinvestment due to condition of the system and cost for removal of I/I. The costs for I/l removal are
analyzed in the following section which is then followed by development of a plan for overall system
rehabilitation considering both aging infrastructure and 1/l removal.

7.1.2 1/l Removal

Cost-effective removal of I/1 is an important element of any collection system improvement program in
areas that experience high groundwater and wet weather conditions. The City has conducted field
inspection activities in the West Prairie Lee and South Prairie Lee basins including manhole inspections,
line lamping, smoke testing, dyed water testing, and closed circuit television (CCTV) inspections which
were summarized in previous reports by George Butler Associates (GBA).

In West Prairie Lee Basin 8, the GBA report projected that 71.8 percent of the inflow is originating from
the private sector, 10 percent from the public sector, and the remaining inflow from unknown sources.

In the West Prairie Lee Basins 9 and 10, the GBA report projected that 62.4 percent of the inflow was
from the private sector, 10 percent from the public sector, with the remaining inflow from unknown
sources.

In the South Prairie Lee Basins 3 and 8, 99.1 percent of the inflow was unaccounted for.

An analysis was performed by Archer Engineers/CH2M Hill of each of the 69 basins for which flow data
is available to identify areas that potentially should be considered for rehabilitation to remove I/l. The
qualitative condition rating described in Section 7.1.1 and the inflow rate were used to prioritize basins.
The resulting plot showing the cumulative inflow by cumulative area is shown in Figure 7-2.
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Figure 7-2

Inflow Distribution in Monitored Basins
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The data show that inflow is not uniformly distributed throughout the system and much of the inflow can
be accounted for by a smaller proportion of area. The “knee” of the curve in Figure 7-2 shows that 70
percent of the inflow is derived from about 30 percent of the area. By focusing rehabilitation within the
30 percent high inflow areas, overall costs will be reduced and benefits maximized. The basins
representing the high 1/I areas are shown in Figure 7-3.  If 100 percent of the I/l could be completely
removed in these basins, system-wide removals would be about 70 percent. Removal of 100 percent
however, is not possible and should not be planned on.

A total of 21 basins with 516,253 feet of pipe (31 percent of the monitored system and 20 percent of total
current system), comprise the high I/l areas. These areas are shown in Figure 7-3. Based on $2.50/ft for
sewer system evaluation surveys (SSES) plus 25% contingency in these areas, a total condition
assessment cost of $1.6 million is estimated. Rehabilitation of these basins, including private sector
rehabilitation, was estimated using an overall construction cost factor of $30 per linear foot of total sewer
in the basin, with a 40-percent factor for design and contingency. Estimated rehabilitation capital cost
for these areas is $ 21.7 million. Total I/l rehabilitation, including SSES work, is estimated at $ 23.3
million.

Cost-effective 1/l removal requires that the cost for finding and fixing the system is less than the cost to
transport and treat I/l flows. Hydraulic analyses were performed using the system computer model. The
estimated additional conveyance capital cost to convey I/l without any removal is estimated to be $ 31.3
million. In addition to conveyance cost, additional storage, pumping and treatment capital costs of
approximately $10.4 million would result.  The total additional capital cost for conveying, storing,
pumping and treating 1/I without removal would be in the range of $41.7 million. Since the I/l removal
costs are less than the costs to transport and treat the 1/1 flows, rehabilitation is recommended.
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7.1.3 System Rehabilitation

Based on the I/1 analysis, it is estimated that 30 percent of the inflow (43.6 percent in priority basins) can
be effectively removed from the monitored system. Field investigations and system rehabilitation in both
the public and private sectors for the basins shown in Figure 7-3 will be a cost-effective improvement to
the system. In addition to the field investigations recommended to remove I/1, the City will identify
other repairs necessary in other parts of the system through routine maintenance and unplanned
improvements that can occur due to system failures. For budgeting purposes, it is recommended that the
total estimated annual reinvestment of $2.8 million be targeted for both 1/l removal and for other
rehabilitation that is needed for replacement of aging infrastructure. The I/l program, if conducted over a
9-year period, will require an annual cost of $2.6 million leaving a balance for additional rehabilitation
and replacement of $0.2 million. Planning level costs for sewer system evaluation surveys, design, and
rehabilitation through 2015 are presented in Tables 7.3, 7.4, and 7.5.

7.1.4 Recommendations
Based on the reinvestment and 1/I analysis, the following recommendations are made:

1. Review current condition assessment procedures and develop an approach to incorporate
findings into the overall reinvestment needs.

2. Incorporate I/l removal into the overall system plan.
3. Investigate sources of I/ in the high priority basins and in newer areas

4. Investigate private sector I/l and the potential impact of removal in existing areas and control in
planned areas, (see section 7.3.2).

5. Set year 2015 plan in place to address I/1.

6. Maintain total annual budget of $ 2.8 million for I/l removal and replacement of aging
infrastructure and review on an annual basis.
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Table 7-3
Sewer System Evaluation Survey — Projected Costs

Watershed F?)(e)\tl\;zre Basin 2007 2008 2009 2010 2011 | 2012 | 2013 | 2014 | 2015 Total
West Prairie Lee 41,684 WP-08 | $130,000 $130,000
West Prairie Lee 14,615 WP-10 $46,000 $46,000
West Prairie Lee 19,991 WP-06 $62,000 $62,000
Boggs Hollow 4,140 BH-01 $13,000 $13,000
Cedar Creek 28,080 CC-17 $88,000 $88,000
West Prairie Lee 27,040 WP-09 $85,000 $85,000
Cedar Creek 29,501 CC-21 $92,000 $92,000
West Prairie Lee 27,418 WP-11 $86,000 $86,000
Cedar Creek 42,990 CC-16 $134,000 $134,000
Cedar Creek 20,045 CC-14 $63,000 $63,000
Cedar Creek 19,180 CC-20 $60,000 $60,000
South Prairie Lee 33,220 SP-01 $104,000 $104,000
Middle Big Creek 11,825 MB-04 $37,000 $37,000
South Prairie Lee 58,776 SP-04 $182,000 $182,000
West Prairie Lee 42,259 WP-07 $132,000 $132,000
Middle Big Creek 4,445 MB-05 $14,000 $14,000
West Prairie Lee 25,495 WP-02 $80,000 $80,000
Cedar Creek 10,201 CC-04 $32,000 $32,000
Little Cedar Creek 7,719 LC-04 $24,000 $24,000
Cedar Creek 25,106 CC-19 $78,000 $78,000
Cedar Creek 23,117 CC-03 $72,000 $72,000

516,253 $339,000 | $397,000 | $446,000 | $432,000 $1,614,000

NOTE: Costs include condition assessment and rehabilitation costs in both the private and public sectors

of the system.
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Table 7-4
Rehabilitation Plan — Projected Costs

Watershed F?J?)\t,i”:lzre Basin 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
West Prairie Lee 41,684 WP-08 $1,751,000 $1,751,000
West Prairie Lee 14,615 WP-10 $614,000 $614,000
West Prairie Lee 19,991 WP-06 $840,000 $840,000
Boggs Hollow 4,140 BH-01 $174,000 $174,000
Cedar Creek 28,080 CC-17 $1,179,000 $1,179,000
West Prairie Lee 27,040 WP-09 $1,136,000 $1,136,000
Cedar Creek 29,501 CC-21 $1,239,000 $1,239,000
West Prairie Lee 27,418 | WP-11 $1,152,000 $1,152,000
Cedar Creek 42,990 CC-16 $1,806,000 $1,806,000
Cedar Creek 20,045 CC-14 $842,000 $842,000
Cedar Creek 19,180 CC-20 $806,000 $806,000
South Prairie Lee 33,220 SP-01 $1,395,000 $1,395,000
Middle Big Creek 11,825 MB-04 $497,000 $497,000
South Prairie Lee 58,776 SP-04 $2,443,000 $2,443,000
West Prairie Lee 42,259 WP-07 $1,775,000 $1,775,000
Middle Big Creek 4,445 MB-05 $187,000 $187,000
West Prairie Lee 25,495 WP-02 $1,071,000 $1,071,000
Cedar Creek 10,201 CC-04 $428,000 $428,000
Little Cedar Creek 7,719 LC-04 $324,000 $324,000
Cedar Creek 25,106 CC-19 $1,054,000 $1,054,000
Cedar Creek 23,117 CC-03 $971,000 $971,000

516,253 $0 | $2,365,000 | $2,193,000 | $2,375,000 | $2,958,000 | $3,043,000 | $2,940,000 | $3,033,000 | $2,777,000 | $21,684,000

NOTE: Costs include condition assessment and rehabilitation costs in both the private and public sectors
of the system.
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Table 7-5
SSES and Rehabilitation — Estimated Costs

Watershed F?)??;Zre Basin 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
West Prairie Lee 41,684 WP-08 | $130,000 | $1,751,000 $1,881,000
West Prairie Lee 14,615 WP-10 $46,000 $614,000 $660,000
West Prairie Lee 19,991 WP-06 $62,000 $840,000 $902,000
Boggs Hollow 4,140 BH-01 $13,000 $174,000 $187,000
Cedar Creek 28,080 CC-17 $88,000 $1,179,000 $1,267,000
West Prairie Lee 27,040 WP-09 $85,000 $1,136,000 $1,221,000
Cedar Creek 29,501 CC-21 $92,000 $1,239,000 $1,331,000
West Prairie Lee 27,418 WP-11 $86,000 $1,152,000 $1,238,000
Cedar Creek 42,990 CC-16 $134,000 $1,806,00 $1,940,000
Cedar Creek 20,045 CC-14 $63,000 $842,000 $905,000
Cedar Creek 19,180 CC-20 $60,000 $806,000 $866,000
South Prairie Lee 33,220 SP-01 $104,000 $1,395,000 $1,499,000
Middle Big Creek 11,825 MB-04 $37,000 $497,000 $534,000
South Prairie Lee 58,776 SP-04 $182,000 $2,443,000 $2,625,000
West Prairie Lee 42,259 WP-07 $132,000 $1,775,000 $1,907,000
Middle Big Creek 4,445 MB-05 $14,000 $187,000 $201,000
West Prairie Lee 25,495 WP-02 $80,000 $1,071,000 $1,151,000
Cedar Creek 10,201 CC-04 $32,000 $428,000 $460,000
Little Cedar Creek 7,719 LC-04 $24,000 $324,000 $348,000
Cedar Creek 25,106 CC-19 $78,000 $1,054,000 $1,132,000
Cedar Creek 23,117 CC-03 $72,000 $971,000 $1,043,000

516,253 $339,000 | $2,762,000 | $2,639,000 | $2,807,000 | $2,958,000 | $3,043,000 | $2,940,000 | $3,033,000 | $2,777,000 | $23,298,000

NOTE: Costs include condition assessment and rehabilitation costs in both the private and public sectors
of the system.
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7.2 CMOM - CAPACITY, MANAGEMENT, OPERATION AND MAINTENANCE

The Environmental Protection Agency (EPA) Guide for Evaluating Capacity, Management, Operation,
and Maintenance (CMOM) Program at Sanitary Sewer Collection Systems describes a well run collection
system as one that practices the following:

Operation and Maintenance (O&M) considerations during design and construction

Knowing what comprises the system (inventory and physical attributes)

Knowing where the system is (maps and locations)

Knowing the condition of the system (assessment)

Planning and scheduling work based on condition and performance

Effective maintenance activities

Repairing, replacing, and rehabilitating system components based on condition and performance
Managing timely, relevant information to establish and prioritize appropriate CMOM activities
Training of personnel

Each CMOM program is individually tailored to the municipality that is operating the collection system,
however, the practices listed above are included in the key elements of the CMOM program: Capacity
Evaluation, Management, Operation and Maintenance of the collection system. Current City practices
comply with EPA expectations.

7.2.1 Capacity Assurance

Capacity assurance refers to the ability of the sewer system to safely convey system design flows. The
capacity of the system should be evaluated periodically to ensure that capacity is adequate considering
changes in population and system deterioration, which can increase levels of I/1.

The basic information for capacity assessment is listed below:

e Existing and future population served

e Inventory of collection system

e Flow data and response of flow to rainfall and groundwater for systems with infiltration and
inflow

SSO locations, basement backups, surcharged pipes or other capacity restrictions should be identified.
The capacity evaluation should include peak (design) flow estimation and an estimate of the capacity of
system components. The evaluation is best performed through the use of a hydraulic model to identify
areas with hydraulic limitations. Improvements necessary to provide adequate capacity should be
identified and implemented prior to the actual need of the improvements.

MODELING

The purpose of hydraulic modeling of the collection system is to determine the capacity requirements of
the system with respect to sewer design and structural conditions.

7.2.2 Management

The proper management of the collection system enables the municipality to put the appropriate programs
in place for the operation and maintenance of the system. The goals of the management program should
include:

e Protection of public health and prevention of unnecessary property damage
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e Minimization of infiltration, inflow and exfiltration, and maximum conveyance of wastewater to
the wastewater treatment plant (WWTP).

Provision of prompt response to service interruptions

Efficient use of allocated funds

Identification of and remedy solutions to design, construction and operational deficiencies
Performance of all activities in a safe manner to avoid injuries

ORGANIZATIONAL STRUCTURE

A well-developed CMOM Management program will include an effective organizational structure. This
structure should include job descriptions for each position. The personnel in these positions should meet
the position requirements. There should be a low turnover rate, and the current staffing levels should be
adequate to ensure proper emergency response times. If work is contracted out, the contract should
include the appropriate provisions for response times.

Operation and maintenance personnel should report to the same supervisor or director. This person should
have overall responsibility for the collection system.

BUDGETING

The budget is one of the most important variables in the operation of a utility. A key component of a good
budget is the ability to track costs through the budget cycle so that the annual budget will reflect the
actual needs of the organization.

The budget should be divided into the operating budget and the capital budget. Operating budget items
are preventive and corrective maintenance and major collection system repairs. The capital budget will
include projects with 1-5 year cycles for completion.

TRAINING

The staff should be well trained, especially to include environmental awareness, specific equipment,
policies and procedures and conducting maintenance activities. The effectiveness of this training should
be demonstrated routinely through periodic testing, drills, demonstrations, or informal training, and the
training should be improved routinely based upon this assessment.

INTERNAL COMMUNICATION

The form of communication in the municipality should be open, meaning top-down, bottom-up and
laterally among the staff. Staff should receive information in timely manner, and procedures should be in
place to facilitate this communication.

CUSTOMER SERVICE

Another form of communication is customer service. The municipality should have a robust system in
place to respond to customer complaints. This is the most visible segment of any sewer operation. The
personnel taking the calls should be trained in what to expect from the customers and how to respond and
direct the field crews on how to evaluate and resolve the complaint. Collection system field crews
influence the public’s opinion and confidence in the City.

MANAGEMENT INFORMATION SYSTEMS

The management information system directly impacts the City’s ability to effectively manage its
collection system. Access to the most current information is an effort that involves all members of the
collection system staff.

SSO NOTIFICATION PROGRAM

The City should maintain a written procedure for the notification of SSOs. This includes the entities that
should be notified in the event of an SSO, such as drinking water suppliers, the public, health departments
and the regulatory agency.
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LEGAL AUTHORITY

The proper management of the utility should also include the selecting and enforcing of the legal
authority necessary to regulate the flow into the collection system from its customers and unauthorized
sources, such as I/1.

The City should prohibit materials that will cause harm to the collection system and treatment works
through a robust pretreatment program. In addition, control over the connection of private laterals to the
main sewer should be exercised to control I/ sources.

7.2.3 Operation and Maintenance
FLOW MONITORING

Flow and rainfall monitoring is important to establish system flows and system response to wet weather
conditions. The monitoring program may include two types of monitoring;

e Permanent — these should be at key points in the system
e Temporary — these should be used for project level evaluations

Flow monitoring data should be processed to identify three components as follows:
o Base (wastewater production) flow
o Infiltration
e Inflow

SEWER SYSTEM INSPECTION AND TESTING

Smoke, dye, manhole, visual pipe, CCTV and building testing are techniques that are used to evaluate
system condition and to identify I/l in the collection system.

SMOKE TESTING

Smoke testing consists of blowing smoke into the manholes and recording where the smoke leaves the
sewer system. Smoke should come out of house vents and sanitary manholes. Smoke should not come out
of downspouts, driveway drains, storm catch basins, area drains or the ground above the sanitary or storm
lateral. The results of the smoke testing should be documented.

DYE TESTING

The appurtenances that smoked during the smoke test such as the downspouts, catch basins, driveway
drains and area drains should all be verified with a dyed water test. This will show how the storm water is
actually entering into the sanitary system.

MANHOLE INSPECTIONS

Manhole inspections should be undertaken on a regular basis. Manhole inspections include observing
surface conditions around the manhole and the top and bottom condition of the manhole.

VISUAL PIPE INSPECTIONS

Visual pipe inspections can be conducted during internal manhole inspections. Visual pipe inspections
involve looking down each pipe entering a manhole and observing the condition of observable pipe
sections. Typically, about 20 — 30 feet of pipe can be observed which provide a good indication of the
general condition of the pipe segment and provide justification for more intensive CCTV inspection.

CCTV INSPECTIONS

CCTV inspections (closed circuit television inspections) are performed by a remote television camera that
provides a view of the entire pipe circumference above the water line and service lateral connections.
Some CCTV cameras have a lens that can be controlled to provide a lateral view of the pipe and into the
service lines. Pipe conditions are recorded by footage.
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BUILDING INSPECTIONS

Building inspections are performed to locate illegal I/l connections from buildings. These illicit
connections can include area drains, storm sump pumps, uncapped cleanouts, and foundation drains.

SEWER SYSTEM REHABILITATION

A rehabilitation program should be implemented. This program should be built using the evaluated pipe
and manhole data.

SAMPLING AND MONITORING
The sampling and monitoring program in a collection system should encompass the industrial users,

SSOs, and permit monitoring such as that required to comply with an NPDES permit, a 308 letter,
administrative order, or a consent decree.

The sampling and monitoring program should include written procedures that should specify:

Sampling location(s)

Sample volumes, preservatives, and holding times
Instructions for operating monitoring equipment
Sampling frequency

Sampling and analytical methodologies

Laboratory Quality Assurance/Quality Control (QA/QC)

H2S CONTROL

Hydrogen sulfide (H2S) control is a not-so-subtle indicator of a poorly maintained and operated system.
H2S generation is the result of sewers with low velocities and/or long detentions times, sewers subject to
solids deposition, pump stations, turbulent areas such as drop manholes or force main discharges, or
inverted siphon discharges.

The methods for prevention and control of H2S include proper design, use of chemicals to reduce the
dissolved sulfide levels in the waste stream, sewer cleaning to remove deposited solids, installation and
proper operation and maintenance of air relief valves in force mains.

The key is to understand the collection system so that vulnerable points can be inspected and the
corrosion recognized and addressed quickly.

SAFETY
Safety program should be in place for the following areas:

Confined spaces

Chemical handling

Trenching and excavations

Material Safety Data Sheets
Biological hazards in wastewater
Traffic control and work site safety
Lockout/Tag out

Electrical and mechanical safety
Pneumatic or hydraulic systems safety

The utility should have written procedures in place to handle the above issues, the staff should be trained,
and procedures should be in place to enforce the programs.
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EMERGENCY PREPAREDNESS AND RESPONSE

Procedures should be in place to handle both routine and catastrophic emergencies. Routine emergencies
are manholes overflowing or sewers collapsing. A catastrophic emergency would be a tornado, flood,
earthquake, widespread chemical spill or electrical outage. Staff should be trained on these procedures,
and the procedures reviewed and updated at periodic intervals.

MAPPING

This aspect of maintaining and operating a collection system is one of the most important. Accurate and
up to date maps are essential elements of the tool box. The maps should include the following:

Main, trunk and interceptor sewers
Building/house laterals

Manholes

Cleanouts

Force mains

Pump stations

Service area boundaries

Other landmarks (roads, water bodies, etc.)

An important issue here is that each manhole, cleanout, or junction must have a unique identifier.

NEW CONSTRUCTION

The utility should maintain strict control over new flows that come into the collection system. Newly
constructed sewers and pump stations should be easy to maintain and operate.

PUMP STATIONS

Pump station operation and maintenance requires special electrical, hydraulic and mechanical expertise.
The procedures for operating and maintaining pump stations should be in writing.

PLANNED AND UNPLANNED MAINTENANCE
The goal of a good maintenance program is to:

o Prevent overflows and backups
o Maximum service and reliability of the collection system
e Collection system sustainability

Detailed maintenance procedures should be in place. These procedures should include the maintenance
and repair approach for the various systems and facilities.

The types of maintenance include planned and unplanned. Planned maintenance can be predictive or
preventive. Predictive maintenance looks for signs of failure and makes timely repairs so that emergency
maintenance is not needed. Preventive maintenance schedules the repairs on a regular basis.

Unplanned maintenance consists of two types, corrective and emergency. Corrective maintenance
consists of scheduled repairs to problems found under planned or predictive maintenance. Emergency
maintenance repairs are those that are necessary due to a serious failure where immediate action is
necessary. The goal is to reduce corrective and emergency maintenance through planned and predictive
maintenance.

MAINTENANCE BUDGETING

The maintenance budget is a large part of the operating budget. All maintenance costs, both internal and
external, should be tracked throughout the year so that these costs can be adequately budgeted.
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The goal for the maintenance budget is to adequately cover the costs associated with the age of the
system. Emergency repairs should be a small (five to ten percent) of the budget. The backlog of work
should also be considered in developing this type of budget.

SEWER CLEANING AND FATS, OILS, AND GREASE CONTROL
The causes of blockages in sewer pipes can be attributed to the following:

Structural defects
Poor design

Poor construction
Grease buildup
Root intrusion
Protruding laterals

There are three types of sewer cleaning; hydraulic, mechanical, and chemical. Hydraulic cleaning uses
water, such as from a jet truck. Mechanical cleaning using physical devices to scrape or cut the material,
such as a root cutter or a cleaning machine. Chemical cleaning refers to the use of chemical, such as for
root intrusion or grease buildup.

An integral part of sewer cleaning is accurate record keeping. This will enable the evaluation of the
results and planning for future cleaning.

The scheduling of sewer cleaning should take into account the type of system, the problem areas and the
pipe material. For example PVVC pipe needs to be cleaned less than vitrified clay pipe. An area with many
restaurants may need to be cleaned for grease more often. The area with PVVC pipe may be on a once
every-five-years schedule, where the grease prone area may need to be cleaned every six months.

In addition to sewer cleaning, control of fats, oils, and greases (FOG) is an important part of collection
system maintenance. FOG control can be achieved through education of restaurant owners regarding
proper disposal of grease and grease trap use and cleaning.

PARTS AND EQUIPMENT INVENTORY

An inventory of spare parts, equipment, and supplies should be kept. The basis of the inventory should be
the equipment manufacturer’s recommendation and historical knowledge of the equipment.

A yard should be maintained to house equipment, supplies, pipes, spare parts. Equipment and personnel
should be dispatched from the centrally located yard.

7.24 CMOM Audit

An EPA CMOM Self Audit form was completed by the City in an effort to identify CMOM gaps and
make recommendations for improvement in system operations. The audit is a screening tool and
identifies areas of strengths and weaknesses and addresses practices that EPA believes should be
considered by most utilities. The CMOM self audit form is in the appendix to this document. The
CMOM audit was completed by the City and reviewed by the Consultant team. The CMOM audit
indicated that the City is implementing all the major elements of CMOM and is continuously looking for
ways to improve system performance in a cost-effective manner. The CMOM audit for each major
collection activity and the evaluation is presented in Table 7.6.

A review of the City’s reinvestment history indicates that the annual reinvestment is slightly greater than
the median reinvestment reported in the Water Environment Research Foundation’s (WERF) study
entitled, “Effective Practices for Sanitary Sewer and Collection System Operations and Maintenance”
published in 2003. The median reinvestment of 29 utilities reported in this study was about
$12,500/mile/year while the City’s reinvestment during 2005 was about $13,200/mile/year.
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Table 7.6
CMOM Self Audit Evaluation
Activity Evaluation

1. Engineering design No gaps
2. Satelite communities and sewer use

ordinance No gaps
3. Organizational structure No gaps
4. Internal communications No gaps
5. Budgeting No gaps
6. Training No gaps
7. Safety No gaps
8. Customer service No gaps
9. Equipment and collection system

maintenance No gaps
10. Equipment parts inventory No gaps
11. Management information systems No gaps
12. System mapping No gaps
13. Internal TV inspection No gaps
14. Sewer cleaning No gaps
15. Manhole inspections and assessment No gaps
16. Pump stations No gaps
17. Capacity assessment No gaps
18. Tracking SSOs No gaps
19. Overflow emergency response plan No gaps
20. Smoke and dye testing No gaps
21. Hydrogen sulfide monitoring and control No gaps

PERFORMANCE AND MAINTENANCE MEASURES

Some additional considerations for an effective CMOM program for the City is to measure and annually
track performance and maintenance measures. Performance measures which would be useful for the City
to track as reported in the Effective Practices WERF reported cited above, include:

o Pipe failure rate
e Sanitary sewer overflows frequency
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Customer complaints (related to collection system performance) frequency
Pump station failure frequency
Peak hourly to average annual flow

Maintenance measures that would be useful for the City to track as reported in the Effective Practices
WEREF reported cited above, include:

71.2.5

System cleaning frequency
Pump station service frequency
CCTV frequency

Root removal frequency

Flow monitoring

Manhole inspections

Smoke testing

Dye water testing

Private sector inspections
System rehabilitation

System capacity enhancements

Recommendations

Based on the CMOM self audit and sewer workshops with the City, the following recommendations are

made:

1.3
7.3.1

Assemble supporting data and documents referenced in the CMOM self audit.

¢ Refine and set maintenance, performance and reinvestment measures. Definitions should be
developed that are easily understood by the City for clarity of reporting.

e Improve reporting and data collection for SSOs. This includes improved estimates of SSO
volumes and actions to determine SSO causes.

o Continue ongoing collection system analysis and rehabilitation, and evaluate the impact of
these activities on system flows and performance.

e Based on new flow data collected in rehabilitated and in newer construction, continue to
review the appropriateness of the existing design flow curve.

o Regularly (annually) review and analyze performance and maintenance measures.

o Make CMOM program adjustments as appropriate to optimize the overall program effort and
costs.

PRIVATE SEWER POLICIES

Private Sector I/l Magnitude

The City has conducted detailed flow monitoring and public sector inspections in West Prairie Lee Basins
8,9, and 10. The magnitude of I/l in these basins indicates that there are likely many sources of /1 that
can be cost-effectively removed from the system. Field inspections performed during the study of these
basins include manhole inspections, visual pipe (line lamping), smoke testing, dyed water testing, and
CCTV inspection. Of the tests performed, only smoke testing and dyed water testing identify I/l sources
from the private sector. Furthermore, the flow that was monitored indicates that inflow is by far the
more significant flow contributor during wet weather events. Inflow is a result of rainfall entering the
system through system defects or illicit direct connections and lateral defects from the private sector.
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Estimates of the distribution of inflow sources from the West Prairie Lee and South Prairie Lee studies
projected that inflow originating from the private sector accounts for about 60 to 70 percent of the total
inflow. However, only 3 to 15 percent (depending on the basin) of the inflow could be specifically
located from the inspection activities. Based on these analyses and the experience of other communities
around the country and locally, especially in Johnson County, Kansas, private sector inflow is likely a
major contributor to the overall system inflow during wet weather events. Furthermore, it is unlikely that
I/l can be reduced to acceptable standards without addressing the private sector I/l in a comprehensive
manner.

7.3.2 Private Property Issues

Inspection, maintenance, and/or construction on private property will require both the authority to access
private property and the responsibility to issue work orders for private property improvements.
ACCESSING PRIVATE PROPERTY

The City appears to have the authority under the City’s Municipal Code to access private property for
observation or inspection. See Section 32-248 Accessibility of Facilities for Inspection, which
states:

The service pipes, building sewers, and fixtures on the customer's premises shall be
accessible to the Department for observation or inspection at reasonable hours.
(Code 1988, § 32-248)

The City attorney should be consulted in order to develop a private sector program.

DAMAGES

If any damage is done to the property during the inspection, identification process or construction of
improvements, most agencies accept the liability and either reimburse the property owner or repair the
damage. Some cities have insurance that covers these costs.

Some cities have avoided legal responsibility by including a disclaimer on the right of entry form or by
having third party contractors perform the work.
INSPECTION AND MAINTENANCE OF LATERALS

For municipalities, where the definition of private lateral includes the entire lateral all the way to the
saddle on the main, which is the case in Lee’s Summit, the property owner is normally responsible for any
inspection and maintenance of the service lateral.

REHABILITATION

Responsibility for the rehabilitation of the lateral usually is the same as the responsibility for the
maintenance and inspection.

IDENTIFICATION OF INFLOW SOURCES

The identification of inflow sources such as downspouts, driveway drains, area drains, stairwell drains
and foundation drains is often the responsibility of the municipality. This is often accomplished as part of
a larger identification and removal program and requires that the policy and legal aspects of a private
sector 1/l removal program be clearly defined.

REMOVAL OF INFLOW SOURCES
Municipalities that have established I/1 identification and removal programs have several different
methods for payment of this work. These options include:

e Municipality performing the work with private contractors and paying for the improvement
e Municipality performing the work with private contractors and billing the property owner
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o  Property owner performing the work with inspection by the municipality
e Property owner hiring private contractors to perform the work with inspection by the municipality

ENFORCEMENT

Enforcement measures are often necessary for successful removal of inflow and infiltration sources.
Enforcement measures include:

Disconnection of water service

Fines

Property liens

Perform the work and bill the property owner using these mechanisms:
e Monthly surcharge on utility bill

e Adding the amount to the property tax

e Summoning the property owner to court

PUBLIC FUNDS SPENT ON PRIVATE PROPERTY IMPROVEMENTS

Many municipalities do not have the authorization to spend public funds on private property; many of
those that do have this authority have passed legislation for this approval. Some municipalities that have
paid for the improvement are then faced with the responsibility of ongoing maintenance and replacement
of the improvement. This issue should be addressed prior to the start of a removal program.

7.3.3 Johnson County, Kansas, Wastewater Experience

Johnson County Unified Wastewater District (JCUWWD) implemented a comprehensive private sector
I/1 removal program in the mid-1980s and continues this program today. The initial cost of this program
was $11.2 million to remove about 15,600 private sector sources of I/l served by 742.6 miles of main
sewer lines. JCUWWD has estimated that the private sector program has removed over 60 million
gallons per day (mgd) of I/l under design conditions. 1/l removal (both public and private) in
JCUWWD’s three largest service areas averages 57.3 percent. There has been a significant reduction in
sewer backups. The focus of the program today is the backup prevention program and is referred to as
BUPP (Back-up Prevention Program). JCUWWD has developed a private sector procedures manual,
which they have made available to other utilities as requested. The manual covers all aspects of a private
sector program including inspections, removal of sources, legal and follow-up.

JCUWWD has achieved 100 percent compliance with their private sector program. The JCUWWD
private sector program is highlighted on EPA’s web site location dealing with SSOs. JCUWWD reports
that their private sector program has been significant in terms of achieving flow reduction. Through field
work and responses to the BUPP questionnaires, JCUWWD has identified “cluster” areas of homes
known to have problems with sewer backups. In some cases, JCUWWD installs backflow valves until a
final, long-term solution can be found. The valve cost, including installation, is about $2,200 each.

As part of the ongoing private sector I/l program, JCUWWD set a goal of re-inspection after 7 years from
completion of the initial program. All new construction requires inspection to ensure that there are not
illicit connections or other ways I/1 can enter the collection system. New services are not allowed to
connect to the main sewer until there is a roof on the structure or there is a plug in the service line. Each
service line constructed is also inspected.

7.3.4 Recommendations

JCUWWD offers an excellent local resource of materials related to implementing a private sector 1/1
removal program. In addition, a recently-published research project by the Water Environment Research
Foundation (WERF) entitled, “Methods for Cost-Effective Rehabilitation of Private Lateral Sewers,”
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provides up-to-date information on financial, legal, and implementation aspects of a private sector I/1
removal program. Based on the findings of this report and the experiences of other utilities, it is
recommended that the City:

e Implement a private sector I/l removal program and regularly evaluate the effectiveness of this
program.

e Develop a plan to address the legal and financial aspects of the program. Items that need to be
considered are the legal and enforcement authority to require corrections on private property and
the approach for paying for these improvements.

o Develop and implement a public awareness campaign relative to private sector I/l removal.

e Review construction standards and inspection procedures for new building laterals and for
buildings being sold. Consider the following for all new construction:

¢ Improved foundation drains that direct groundwater and inflow away from the building,
avoiding the illegal use of sanitary sewers for drains,

e Trench-checks outside the building excavation on the lateral line to avoid inflow from
traveling along the lateral bedding material to the public sewers,

¢ Inspection of basement floor drains and sump pumps prior to occupancy to eliminate
illegal connections.
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8 RECOMMENDED CAPITAL IMPROVEMENTS
PLAN

Section 5 of this Master Plan described the ultimate plan for conveyance of wastewater for the City.
Implementation of this plan will be a combination of improvements funded and constructed by the City,
future developers, and the regional wholesale wastewater conveyance and treatment providers.

Many of the improvements identified in this Master Plan will be the responsibility of the developers of
the undeveloped land remaining in the City and the potential annexation areas outside of the City. Major
interceptors and trunk extensions, new pump stations and force mains, and collection systems to serve this
undeveloped property will be needed as shown in Figure 5-2 to provide wastewater collection and
conveyance from these areas. This Master Plan provides the conceptual plan for these future facilities
and includes preliminary sizing (see Appendix 9.4 and Appendix 9.5) based on land use and the City’s
wastewater design criteria.

Other improvements, such as the improvements to the LBVSD’s conveyance and treatment system and
the conveyance and/or treatment improvements of the MBC, will be the responsibility of those
government entities, of which Lee’s Summit is a wholesale customer. Based on the current rate
structures of the LBVSD and the MBC, capital improvements are incorporated into the rates paid by
Lee’s Summit and the other customers.

The remaining capital improvements will require City funding and are represented in three categories,
based on the methodology used to finance these improvements.

Category 1 Improvements are those that are needed to upsize facilities to address growth of the City.
These improvements include pump station and force main improvements, interceptor and trunk line
improvements, and expansion or new excess flow holding basins to relieve overloading of existing trunk
lines and interceptors. These improvements will be funded by the City’s tap fee.

Category 2 Improvements are those that are needed to relieve overloaded collection and trunk sewers in
fully-developed parts of the City. In most cases, these sewers were constructed based upon design criteria
that did not account for the level of infiltration and inflow experienced in Lee’s Summit’s sewer system.
The City’s hydraulic model and current capacity design criteria were utilized to evaluate all of these
existing sewers and determine the amount of overloading and surcharging that may be experienced during
a peak wet weather event (50-year frequency). The modeling results were compared with the actual
backup complaint history. This Master Plan includes recommendations for improvements to the lines that
meet the criteria for excessive surcharging that could result in backups and/or overflows. It is assumed
that these improvements will be funded by City funds and/or debt and paid for by user rates.

Category 3 Improvements are those associated with identifying and removing excessive inflow sources as
described in Section 7, Table 7-5. These include costs for improvements on public and private property.
It is assumed that these improvements will be funded by City funds and/or debt and paid for by user rates.
Consideration should be given to private property owner participation in some of these costs.

8.1 2015 CAPITAL IMPROVEMENTS

Figure 3-2 depicts the projected growth and associated land use through the Year 2015. This projection
of developed land and uses provided the basis for modeling the existing wastewater conveyance and
collection system. Several assumptions related to the overall wastewater service plan are reflected in this
model.
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First, it was assumed that the recommended improvements to the Tudor Road, Scruggs Road Pump
Station, and the Scruggs Road Excess Flow Holding Basin as well as the construction of the new force
main from the intersection of Highway 291 and Scruggs Road to Douglas would be completed. For the
2015 condition, it was assumed that 8 million gallons per day would continue to be pumped to the
Maybrook Interceptor during a peak flow event and that 16 million gallons per day would be pumped to
the Little Cedar Creek Interceptor.

Second, it was assumed that the Middle Big Creek Sub-District would increase the Greenwood and Lake
Winnebago pump stations’ capacity to address growth in the Sub-District. It is assumed that
approximately 6.0 million gallons per day will continue to be pumped from the Raintree Pump Station to
the Mouse Creek Interceptor. If the Middle Big Creek Sub-District moves forward with the construction
of a regional wastewater treatment facility, this flow would be eliminated and City improvements in the
Mouse Creek Watershed would be reduced.

Figure 8-1 depicts the results of the modeling for the Year 2015 condition. Sewers shown in red within
the City will experience excessive surcharging during the 50-year peak flow event.

Major improvements in the City’s system to address the 2015 condition include:

A. Improvements to the West Prairie Lee and South Prairie Lee trunk sewers, pump stations and
EFHBs.

Construction of a parallel force main along Tudor Road from 291 Highway to Douglas.
Improvements to the Little Cedar Creek Interceptor.

Improvements to the Bogg’s Hollow Interceptor, including an excess flow holding basin.
Improvements to the Cedar Creek Interceptor.

Improvements to the Mouse Creek Interceptor.

G Mmoo W

Construction of the previously planned EFHB west of Ward Road in the Middle Big Creek
Watershed, including trunk line improvements.

H. Construction of excess flow holding basins in the Big Creek Watershed.

Collection system upgrades in the South Prairie Lee, West Prairie Lee, and Cedar Creek
Watersheds.

J. New sewer system serving the residents around Prairie Lee Lake.

Figure 8-2 shows the recommended improvements. These improvements are needed for year 2015
conditions but are sized to serve ultimate needs. Table 8-1 summarizes the projects and provides the
estimated project costs by project. Detailed costs estimates are included in Appendix 9.6.

8.2 ULTIMATE CAPITAL IMPROVEMENTS

Figure 3-3 represents the projected land use for the City of Lee’s Summit at the ultimate build-out
condition. This projection of developed land and uses provided the basis for modeling the existing
wastewater conveyance and collection system. Several assumptions related to the overall wastewater
service plan are reflected in this model.

First, it was assumed that the entire 24 million gallons per day pumped from the West and South Prairie
Lee Watersheds would be directed to the Little Cedar Creek Watershed, leaving capacity for full
development of the Maybrook Watershed with minimal improvements needed in the watershed.

Second, it was assumed that the MBC would increase its conveyance system capacity, including the
Raintree Pump Station, to address growth. It was assumed that MBC would detain its peak wastewater
flow as much as possible and pump to the Mouse Creek Interceptor after the peak wet weather event
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subsides. Even with this assumption and due to capacity limitations in the Lake Winnebago Interceptor,
the Raintree Pump Station would need to be upgraded to a capacity of 13.7 million gallons per day. This
wastewater would be pumped to the Mouse Creek Interceptor, causing hydraulic overloading and
surcharging of most of this interceptor. An EFHB in the Mouse Creek Watershed would be required. If
the Middle Big Creek Sub-District moves forward with the construction of a regional wastewater
treatment facility, this flow would be eliminated and City improvements in the Mouse Creek Watershed
would be significantly reduced.

Figure 8-3 shows the results of the modeling for the ultimate condition. Red lines represent sewers within
the City that will experience excessive surcharging during the 50-year peak flow event.

Major improvements in the City’s system for the ultimate condition that were not needed under the 2015
condition include:

A. Additional improvements to the Little Cedar Creek Interceptor.
B. Additional improvements to the Mouse Creek Interceptor, including an EFHB.
C. Additional improvements to the trunk lines serving the Big Creek Watershed.

Figure 8-4 shows all of the recommended improvements, including those recommended based on the
ultimate land use plan. Table 8-2 summarizes the projects that are projected to be constructed after 2016
and provides the estimated project costs by project. Detailed cost estimates are included in Appendix 9.7.

8.3  ULTIMATE WITHOUT PRI

A land use plan and hydraulic model were completed for the ultimate condition with the assumption that
the PRI property would never develop. Figure 3-4 depicts this land use and Figure 8-5 shows the results
of the hydraulic model under this condition. Figure 8-6 shows the ultimate capital improvement plan for
the ultimate condition without PRI.

The major difference in the recommended improvements relate to mostly future facilities that would be
developer-funded. Due to the location of the PRI South property in the southwest part of the City, some
of the recommended ultimate condition improvements could be scaled down if this property was removed
from the projections of future wastewater flow. Table 8-3 represents the recommended capital
improvements for this condition. The improvements required to serve the PRI North property are
required only if this property develops. The projected costs are assumed to be funded by the developer(s).
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Table 8-1

Capital Improvement Projects for Years 2006 to 2015

Opinion of Total Project Costs (2006$)
Project Recommended City Funded Developer LBVSD or MBC
Watershed Description Schedule Total Category 1 Category 2 Category 3 Funded Funded

West Prairie Lee Todd George Road Wet Weather Pump Station 2007 $ 216,000 $ 216,000

Tudor PS Upgrade 2010-2015 $ 2,994,900 | $ 2,994,900

Prairie Lee LPS System 2011-2015 $ 2,954,000 $ 954,000 2000000

Parallel Relief Lines (MH25-186 to MH18-076) 2007-2008 $ 256,000 $ 256,000

Parallel Relief Lines (MH24-069 to MH24-075) 2007-2008 $ 204,000 $ 204,000

Parallel Relief Lines 2010-2015 $ 3,125,000 $ 3,125,000

SSES & Rehabilitation 2007-2015 $ 8,960,000 8,960,000

Total - West Prairie Lee $ 18,709,900 | $ 2,994,900 | $ 4,755,000 8,960,000 | $ 2,000,000 -
South Prairie Lee

Scruggs Road PS Improvements * 2010-2015 $ 998,300 | $ 998,300

Scruggs Road Forcemain to Tudor 2010-2015 $ 771,500 | $ 771,500

Scruggs Road EFHB Improvements * 2007-2009 $ 564,000 | $ 564,000

Legacy Wood/Summit Mills EFHB 2007-2009 $ 726,700 | $ 650,700 $ 76,000

Parallel Relief Lines (MH26-040 to MH26-085) 2007-2008 $ 255,000 $ 255,000

Parallel Relief Lines (MH65-020 to MH33-258) 2007-2008 $ 152,000 $ 152,000

Parallel Relief Lines (MH40-130 to MH40-127) 2007-2008 $ 36,000 $ 36,000

Parallel Relief Lines (MH40-110 to MH40-204) 2007-2008 $ 179,000 $ 179,000

Parallel Relief Lines 2010-2015 $ 4,786,000 $ 4,786,000

SSES & Rehabilitation 2009-2013 $ 4,124,000 4,124,000

Total - South Prairie Lee $ 12,592,500 | $ 2,984,500 | $ 5,408,000 4,124,000 | $ 76,000 -
Little Cedar

Little Cedar 24" Forcemain 2007-2009 $ 4,083,700 | $ 4,083,700

Interceptor Improvements 2007-2009 $ 3,028,000 | $ 3,028,000

Parallel Relief Lines 2010-2015 $ 474,000 $ 474,000

SSES & Rehabilitation 2010-2015 $ 348,000 348,000

West Pump Station, EFHB, and Forcemain 2007-2015 $ 463,000 $ 463,000

Total - Little Cedar $ 8,396,700 | $ 7,111,700 | $ 474,000 348,000 | $ 463,000 -
Cedar Creek

FY 2015 Capital Improvements - Cedar Creek Sewer Total

Interceptor Improvements Segment 1 2007-2010 $ 3,090,000 | $ 586,600 [ $ 2,503,400

Interceptor Improvements Segment 2 2010-2015 $ 3,128,000 | $ 593,800 | $ 2,534,200

Parallel Relief Lines 2010-2015 $ 4,648,000 $ 4,648,000

SSES & Rehabilitation 2007-2015 $ 8,944,000 8,944,000

Future Interceptors 2007-2015 $ 680,000 $ 680,000

Total - Cedar Creek $ 20,607,200 | $ 1,180,400 | $ 9,685,600 8,944,000 | $ 797,200 -
Jacomo

Rice Road Pump Station Improvements 2007-2008 $ 500,000 $ 500,000

Total - Jacomo $ 500,000 | $ - $ - - $ 500,000 -
Mouse Creek

Interceptor Improvements** 2010-2015 $ 93,000 | $ 93,000

Parallel Relief Lines 2010-2015 $ 727,000 | $ 727,000

Future Interceptors 2007-2015 $ 3,556,000 $ 3,556,000

Upsizing Allowance 2007-2015 $ 300,000 | $ 300,000

Total - Mouse Creek $ 4,676,000 | $ 1,120,000 | $ - - $ 3,556,000 -
Big Creek

Ultrasonic @ Existing Meter Structure 2007 $ 10,000 $ 10,000

Interceptor Improvements (Based upon flow metering) 2012-2015 $ 1,007,000 $ 1,007,000

West Fork EFHB 2010-2015 $ 350,000 $ 350,000

Table 1-1& Tables 8-1, 8-2, 8-3 Impr Projects and Cost Estim.xIs




Table 8-1
Capital Improvement Projects for Years 2006 to 2015

Opinion of Total Project Costs (2006$)
Project Recommended City Funded Developer LBVSD or MBC
Watershed Description Schedule Total Category 1 Category 2 Category 3 Funded Funded
East Fork EFHB 2010-2015 $ 393,000 $ 393,000
FY 2015 Capital Improvements - Big Creek Sewer Total

Total - Big Creek $ 2,074,000 | $ - $ 1,017,000 | $ - $ 1,057,000 | $ -
Bogg's Hollow

Interceptor Improvements 2008-2010 $ 413,000 $ 413,000

EFHB 2008-2010 $ 75,400 $ 75,400

SSES & Rehabilitation 2007-2009 $ 187,000 $ 187,000

Total - Bogg's Hollow $ 675,400 | $ - $ - $ 187,000 | $ 488,400 | $ -
Blue Springs

FY 2015 Capital Improvements - Blue Springs Total

Carp Lake Improvements 2007 $ 178,000 $ 178,000

Future Interceptors 2007-2015 $ 274,000 $ 274,000

Total - Blue Springs $ 902,000 | $ - $ 178,000 | $ - $ 724,000 | $ -
Middle Big Creek

Ward Road EFHB 2007-2009 $ 4,500,000 | $ 4,500,000

Parallel Relief Lines 2007-2009 $ 1,125,000 | $ 1,125,000

SSES & Rehabilitation 2009-2010 $ 735,000 $ 735,000

South EFHB 2007-2015 $ 444,000 $ 444,000

Future Interceptors 2007-2015 $ 5,762,000 $ 5,762,000

Upsizing Allowance 2007-2015 $ 300,000 | $ 300,000

Total - Middle Big Creek $ 12,866,000 | $ 5,925,000 | $ - $ 735,000 | $ 6,206,000 | $ -
Maybrook

Parallel Relief Lines 2007-2009 $ 615,000 $ 615,000

North Pump Station and Forcemain 2007-2015 $ 388,000 $ 388,000

Future Interceptors 2007-2015 $ 524,000 $ 524,000

Upsizing Allowance 2007-2015 $ 300,000 | $ 300,000

Total - Maybrook $ 1,827,000 | $ 300,000 | $ 615,000 | $ - $ 912,000 | $ -
City Wide

Sanitary Sewer Maintenance Projects 2007-2012 $ 677,000 $ 677,000

Sanitary Sewer Relocation Projects 2007-2011 $ 1,206,000 $ 1,206,000

Total City Wide $ 1,883,000 $ 1,883,000
LBVSD

103rd Street Excess Flow Holding Basin 2007-2008 $ 7,879,000 $ 7,879,000

Raytown Excess Flow Holding Basin 2010-2015 $ 6,425,000 $ 6,425,000

Total - LBVSD $ 14,304,000 | $ - $ - $ - $ - $ 14,304,000
MBCSD

Collection System Improvements - Phase 1 2009-2010 $ 5,800,000 $ 5,800,000

Total - MBCSD $ 5,800,000 | $ - $ - $ - $ - $ 5,800,000

Total - All Watersheds $ 105,813,700 | $ 21,616,500 | $ 24,015,600 | $ 23,298,000 | $ 16,779,600 | $ 20,104,000

Notes

1 Category 1 : Growth related improvements to existing system. Funded by tap fee.

2 Category 2 : Improvements to existing sewers due to higher inflow than origionally projected. Funded by user rates.
3 Category 3 : Improvements associated with identification and removal of excess inflow. Funded by user rates.

* Cost identified in "Scruggs Road Pump Station Phase Il Improvements" by CTE

Table 1-1& Tables 8-1, 8-2, 8-3 Impr Projects and Cost Estim.xIs



Capital Improvement Projects for Years 2016 to Ultimate

Table 8-2

Opinion of Total Project Costs (2006$)
Project City Funded Developer LBVSD or MBC
Watershed Description Total Category 1 Category 2 Category 3 Funded Funded

West Prairie Lee Parallel Relief Lines $ 466,000 $ 466,000

Total - West Prairie Lee $ 466,000 - $ 466,000 - $ - -
South Prairie Lee Parallel Relief Lines $ 933,000 $ 933,000

East Annex Area Pump Station, EFHB, and Forcemain $ 4,183,000 $ 4,183,000

50 Highway Annex Area Pump Station, EFHB, and Forcemain $ 3,922,000 $ 3,922,000

Total - South Prairie Lee $ 9,038,000 - $ 933,000 - $ 8,105,000 -
Little Cedar Interceptor Improvements $ 370,000 370,000

Parallel Relief Lines $ 28,000 $ 28,000

Total - Little Cedar $ 398,000 370,000 | $ 28,000 - $ - -
Cedar Creek Parallel Relief Lines $ 2,455,000 $ 2,455,000

Future Interceptors $ 2,371,000 $ 2,371,000

Total - Cedar Creek $ 4,826,000 - $ 2,455,000 - $ 2,371,000 -
Jacomo Gravity Lines, Pump Stations and EFHB 1, 2, &3, and Forcemains $ 10,548,000 $ 10,548,000

Total - Jacomo $ 10,548,000 - $ - - $ 10,548,000 -
Mouse Creek Interceptor Improvements* $ 1,395,000 1,395,000

EFHB* $ 2,850,000 2,850,000

Parallel Relief Lines $ 842,000 842,000

Southwest Pump Station and Forcemain $ 669,000 $ 669,000

Future Interceptors $ 5,777,000 $ 5,777,000

Total - Mouse Creek $ 11,533,000 5,087,000 | $ - - $ 6,446,000 -
Big Creek Interceptor Improvements $ 1,548,000 $ 1,548,000

Future Interceptors $ 3,144,000 $ 3,144,000

Total - Big Creek $ 4,692,000 - $ 1,548,000 - $ 3,144,000 -
Blue Springs Arbores Gravity Line $ 481,000 $ 481,000

Future Interceptors $ 360,000 $ 360,000

Total - Blue Springs $ 841,000 - $ 481,000 - $ 360,000 -
Middle Big Creek Parallel Relief Lines $ 861,000 861,000

Future Interceptors $ 3,253,000 $ 3,253,000

Total - Middle Big Creek $ 4,114,000 861,000 | $ - - $ 3,253,000 -
Maybrook Parallel Relief Lines $ 82,000 $ 82,000

Future Interceptors $ 479,000 $ 479,000

Table 1-1& Tables 8-1, 8-2, 8-3 Impr Projects and Cost Estim.xls




Table 8-2

Capital Improvement Projects for Years 2016 to Ultimate

Project City Funded Developer LBVSD or MBC
Watershed Description Total Category 1 Category 2 Category 3 Funded Funded
Total - Maybrook $ 561,000 - $ 82,000 - $ 479,000 | $ -
LBVSD Raytown Excess Flow Holding Basin/Interceptor Pump Stations $ 30,000,000 $ 30,000,000
Total - LBVSD $ 30,000,000 - $ - - $ - $ 30,000,000
MBCSD Collection System Improvements - Phase 2 $ 31,200,000 $ 31,200,000
Total - MBCSD $ 31,200,000 - $ - - $ - $ 31,200,000
Total - All Watersheds $ 108,217,000 6,318,000 | $ 5,993,000 - $ 34,706,000 | $ 61,200,000

Notes
1 Category 1 : Growth related improvements to existing system. Funded by tap fee.

2 Category 2 : Improvements to existing sewers due to higher inflow than origionally projected. Funded by user rates.

3 Category 3 : Improvements associated with identification and removal of excess inflow. Funded by user rates.
*Improvements could be reduced if less than 13.7 mgd is pumped from Middle Big Creek

Table 1-1& Tables 8-1, 8-2, 8-3 Impr Projects and Cost Estim.xls




Table 8-3

Capital Improvement Projects for Years 2016 to Ultimate without PRI

Opinion of Total Project Costs (2006$)

Project City Funded Developer LBVSD or MBC
Watershed Description Total Category 1 Category 2 Category 3 Funded Funded

West Prairie Lee Parallel Relief Lines $ 466,000 $ 466,000

Total - West Prairie Lee $ 466,000 - $ 466,000 - $ - -
South Prairie Lee Parallel Relief Lines $ 933,000 $ 933,000

East Annex Area Pump Station, EFHB, and Forcemain $ 4,183,000 $ 4,183,000

50 Highway Annex Area Pump Station, EFHB, and Forcemain $ 3,922,000 $ 3,922,000

Total - South Prairie Lee $ 9,038,000 - $ 933,000 - $ 8,105,000 -
Little Cedar Interceptor Improvements $ 370,000 370,000

Parallel Relief Lines $ 28,000 $ 28,000

Total - Little Cedar $ 398,000 370,000 | $ 28,000 - $ - -
Cedar Creek Parallel Relief Lines $ 1,251,000 $ 1,251,000

Future Interceptors $ 94,000 $ 94,000

Total - Cedar Creek $ 1,345,000 - $ 1,251,000 - $ 94,000 -
Mouse Creek Interceptor Improvements* $ 1,346,000 1,346,000

EFHB* $ 2,850,000 2,850,000

Parallel Relief Lines $ 612,000 612,000

Southwest Pump Station and Forcemain $ 669,000 $ 669,000

Future Interceptors $ 3,400,000 $ 3,400,000

Total - Mouse Creek $ 8,877,000 4,808,000 | $ - - $ 4,069,000 -
Big Creek Interceptor Improvements $ 212,000 $ 212,000

Future Interceptors $ 1,227,000 $ 1,227,000

Total - Big Creek $ 1,439,000 - $ 212,000 - $ 1,227,000 -
Blue Springs Arbores Gravity Line $ 481,000 $ 481,000

Future Interceptors $ 360,000 $ 360,000

Total - Blue Springs $ 841,000 - $ 481,000 - $ 360,000 -
Middle Big Creek Parallel Relief Lines $ 861,000 861,000

Future Interceptors $ 3,008,000 $ 3,008,000

Total - Middle Big Creek $ 3,869,000 861,000 | $ - - $ 3,008,000 -
Maybrook Parallel Relief Lines $ 82,000 $ 82,000

Future Interceptors $ 479,000 $ 479,000

Total - Maybrook $ 561,000 - $ 82,000 - $ 479,000 -
LBVSD Raytown Excess Flow Holding Basin/Interceptor Pump Stations $ 30,000,000 30,000,000

Total - LBVSD $ 30,000,000 - $ - - $ - 30,000,000
MBCSD Collection System Improvements - Phase 2 $ 31,200,000 31,200,000

Total - MBCSD $ 31,200,000 - $ - - $ - 31,200,000

Total - All Watersheds $ 88,034,000 6,039,000 | $ 3,453,000 - $ 17,342,000 61,200,000

Table 1-1& Tables 8-1, 8-2, 8-3 Impr Projects and Cost Estim.xls

Notes

1 Category 1 : Growth related improvements to existing system. Funded by tap fee.

2 Category 2 : Improvements to existing sewers due to higher inflow than origionally projected. Funded by user rates.

3 Category 3 : Improvements associated with identification and removal of excess inflow. Funded by user rates.
*Improvements could be reduced if less than 13.7 mgd is pumped from Middle Big Creek
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Comprehensive Plan

Planning Area Demographics and Development Trends

Key Statistics - Lee’s

Summit 2004*

Total Arca 64 §q. Mi.
Population 82,528
Housing Units 32,084
Househaold Size 2.65

* Estimates using 2000 US Census
as baseline figures.

The process of comprehensive planning almost always starts
with a comprehensive analysis of the historical trend of growth
and the existing conditions of the planning area. This analysis is
intended to raise the awareness of the community and its
elected officials of the overall well-being of the planning area.

This section of the Plan provides a summary of the
comprehensive studies of the demographics and development

trends for the planning area.

Population and Housing

The current estimate of the January 1st 2004 population of Lee's
Summit is approximately 82,528. There is an estimated housing
stock of 32,084 living units. Lee's Summit, as one of the
suburban communities of Kansas City, has experienced a
steady growth over the past decades. In 1960, Lee's Surmmit
had a poputation of 8,267. By 1970, the population almost
doubied, to a total of 16,230. The next decade saw a population
increase of about 77%, to a total of 28,741.

Table 1. Lee’s Summit Population Growth by Census Tract Since 1980.

Population Increase
Census
. Tract* 1980 Census | 1990 Census { 2000 Census | 2003 Estimate | 2004 Estimate 80-90 90-00
135/604 1,793 2,963 5,348 6,479 7.313 1,170 2,385
136 4,861 5,727 10,088 12,254 13,184 866 4,361
137.01 993 2,128 3,703 4,728 5,046 1,132 1,578
137.02 3,440 3,915 3,714 3,745 3,745 475 (201y
137.03 5,266 5,836 - 5,381 5,569 5,590 570 (455)
137.04 3,085 4,133 5,726 5,876 5,976 148 1,593
138 3.870 10,195 13,090 14,021 14,188 6,325 2,895
139 1,130 5,068 | - 12,830 13,437 13,675 3,938 7,762
141.04/141.03
/141.07/142.0
2/141.04/143 i34 184 2,245 2,601 2,675 50 2,061
142.01/142.03
1142.04 3.269 6,272 8,575 10,805 11,136 3,003 2,303
Totals 28,741 46,418 70,700 79,515 82,528 17,677 24,282

*The trects listed include 1980, 1990 and 2000 census redraws. However, the teble comnpares identical peography.

City of Lee’s Summit, Missouri

* 2004



Comprehensive Plan

‘forecasts’ by using a regression model. Thus, these projections
are both controlled by historical growth trend and the actual and

projected land use statistics.

The projected buiidout population is approximately 175,000 and

the projected growth trend suggests that this population will be
reached around the year 2060. The projected trend also
suggests that the growth rate will gradually level off or the

population will grow at a decreasing rate. The table and the chart

below demonstrate the projection and the projected trend.

Table 10, Population projections

Year Population
1960 8,267
1970 16,230
1980 28,742
1990 46,486
2000 70,700
2010 93,000
2020 116,000
2030 138,000
2040 156,000
2050 168,000
2060 175,000
Years in bold are Census Counts.

Chart 1. Population Projection
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It should be pointed oul that many factors may potentially make

the projected results invalid as time goes by. Constant

City of Lee’s Summil, Missouri * 2004

Projecti ong







Appendix 9.2

City of Lee’s Summit Design Criteria;
Section 6500 - Sanitary Sewer



CITY OF LEE’S SUMMIT, MISSOURI
DESIGN CRITERIA

SECTION 6500 - SANITARY SEWERS

6501 DESIGN CRITERIA

Al General

1. The design standards presented in the City of Lee's Summit Design Criteria are the
minimum standards to be followed in the design and construction of the Lee's Summit
public sewerage system. These standards are not intended to be used as a substitute for

actual construction specifications and design computations.

2. Deviations from the stated design standard shall be evaluated on a case-by-case basis by
the City Engineer.

3. Figures and drawings referred to in the City of Lee's Summit Design Criteria are located
at the end of the City of Lee's Summit Design Criteria unless otherwise indicated.
B. Design Factors

1. Sewerage systems that provide for a complete watershed shall be designed and sized
for ultimate growth.

2. Sewerage systems that provide for only part of a complete watershed shall be sized to
provide for the entire watershed for ultimate growth.

3. The City of Lee’s Summit recognizes the impact that extraneous flows (infiltration and
inflow) have on sewer capacities.

C. Capacities

1. Peak wastewater flows shall be used to design sanitary sewers and shall consist of the
following three components:

a. Peak Base Flow; Base flow is defined as the normal wastewater flow generated in
the sanitary sewer system exclusive of infiltration and inflow.

i. The peak base flow used for residential land in Lee’s Summit is 1,500 gallons
per day per acre (gpd/ac).

ii. The peak base flow to be used for non-residential land Lee’s Summit is
calculated using the equivalent dwelling unit (EDU) methodology described in
Paragraph 6501.C.3 of the City of Lee’s Summit Design Criteria.

b. Peak Infiltration: Infiltration is defined as groundwater entering the system
through defective pipes, pipe joints, and manholes. Peak infiltration is considered

6500 1 09/16/04



6500

SANITARY SEWERS

the maximum infiltration that occurs during the highest groundwater level period
of the year.

i. The peak infiltration used for residential land in Lee’s Summit is 300 gpd/ac.

ii. The peak infiltration to be used for non-residential land in Lee’s Summit is 250
gpd/ac.

Peak Inflow: Inflow is defined as rainfall-related water entering the collection
system from sources such as private building sewers, down spouts, foundation
drains, sump pumps, and cross connections.

i. Peak inflow is determined by the following equation:
Q=KiA

where

@ = peak inflow, cubic feet per second (cfs)

K = inflow factor
i =rainfzall intensity that corresponds to a tributary area’s time of

concentration, inch per hour (iph)
A =tributary area, acres (ac)
ii. Lee’s Summit shall use a K = 0.006 and K = 0.003 for residential and non-
residential land, respectively, and a 50-year storm event. Inflow is directly
influenced by the intensity and duration of a storm event and is not a fixed

quantity.

iil. The time of concentration can be calculated by the following equation:

T = 18.56 (A0

where
T. = time of concentration, minutes {(min)
A = tributary area, ac

2 05/16/04



6500

SANITARY SEWERS

d. The rainfall intensity can be determined using the table below and the tributary

€.

area’s T as calculated above. Use interpolation to calculate rainfall intensities for
T, not Jisted in the table.

Time of Concentration (min)

5 [ 70 | 15 ] 30 | 60 | 120 | 180 | 240 | 360 | 600
Year Rainfall Intensity (iph)
1 4481 3.53] 3.05( 2.09] 1.41{ 0861 0.60| 047 035 0.25

3 5.84| 477 4.13] 290 193] 1.181 0.86| 0.69] 0.51 | 0.36

5 647 534 | 463 | 3.28| 2.17| 1.32] 0.97| 079} 058 | 0.40

10 733] 6.121] 532 3.791 2.50 | 1.52| 1.13] 0.93| 0.68 | 0.47

25 846 | 7.16| 622 447 293 1.78] 1.34| 1.12| 0.80 | 0.56
50 932 | 704 | 691 | 498| 3.26| 198 1.50| 1.26] 0.90 | 0.62
75 9821 840 | 7.31| 527 346 2.10| 1.59| 134 | 096 | 0.66
100 10.1] 8721 7.59 ]| 5.49| 3.59| 2.18{ 1.65¢ 1.39| 1.00| 0.69

8
Peak Flow = Peak Base FFlow + Peak Infiltration + Peak Inflow

2. Sewer capacity for residential land shall be calculated using the equations shown
above or the design curves shown in Figures 6501-1 and 6501-2. For example, in
Figure 6501-1, a tributary area of 450 acres corresponds to a design flow of 0.019
cfsfac, or 5.53 million gallons per day (MGD). This design flow shall be used to size

the sewer pipe.

3. Sewer capacity for commercial and industrial land that is less than 100 acres in total
area shall be calculated using the EDU methodology described below:

a.

An EDU is a ratio of the flow produced by a particular land use compared to the
flow produced by a single residential housing unit, A single residential unit is 1.0
EDU and produces 300 gallons per day (gpd) of peak daily flow. All other land
uses are given EDU values that are a ratio to that 1.0 EDU value and are based on

the anticipated flow rate.

Table 1 lists common types of commercial and institutional developments. For
each type of source, an EDU value is assigned based on the parameters of the
building. Each EDU is estimated to produce 300 gpd of peak daily flow, which is
based on the assumption of an average of 100 gpd per capita and 3 capita per
residence. Calculating the total number of EDUs for a site establishes a value for

the peak base flow.

Using the EDU values in Table 6501-1 and the parameters defined for each source,
the following formula shall be used to estimate the peak base flow for non-
residential development (PBFxon-res):

PBFnonres = EDU * Building Area * Stories * 300 gpd

3 09/16/04




SANITARY SEWERS

where
PBFxon-res = Peak base flow (gpd)
EDU = Equivalent development units per 1000 ft? (see Table
6501-1)
Building Area = Building footprint area in thousands of square feet (1000 ft%)

Total building stories (see Table 6501-2)

H

Stories

This formula only applies to the sources listed in Table 6501-1 that have “per 1000
fi* indicated as the parameter. To calculate the PBFnop.res for other sources listed
in the table, multiply the EDU for the parameter by the appropriate number, then
multiply it by 300 gpd (e.g., an 100-bed hospital would have a PBFngpres = [0.8
EDU/bed x 100 beds] * 300 gpd = 24,000 gpd).

d. Peak infiltration and peak inflow can be calculated using the values and equation
for non-residential land found in Paragraph 6501.C.1. in the City of Lee’s Summit
Design Criteria. Alternatively, Figure 6501-3 shows a graph of the combined peak
inftitration and inflow values. Figure 6501-3 should not be used for areas less than
8 acres. Note that Figure 3 does not include the peak base flow.

Peak Flow = PBFnon.res + Peak Infiltration + Peak Inflow

This design flow shall be used to size the sewer pipe for commercial developments
less than 100 acres in size.

4. In cases where the above criteria are not applicable, an alternate design procedure may
be submitted to the City Engineer. A description of the procedure used and a
Justification of the proposed modifications to the above-stated sanitary sewer design
shall be included with the design analysis and plans submitted for approval.

D. Hydraulic Design

1. Minimum Pipe Size: No public sewer shall be less than 8 inches in diameter. The
downstream sewer pipe shall have the same or larger nominal diameter as the upstream
pipe, unless otherwise approved by the City Engineer. Building sewers and building
sewer stubs for industrial, commercial, and residential development shall not be less than

4 inches in diameter.

2. Hydraulic Grade

a. Average Velocity: Sewers shall be designed to be free flowing with the hydraulic
grade below the top of pipe and with hydraulic slopes sufficient to provide an average
velocity when running full of not less than 2.25 feet per second (fps). Computations
of velocity of flow shall be based on the following Manning's formula.

6500 4 09/16/04



Table 6501-1. Equivalent Development Units

Source EDU Parameter

Institutional
Hospital (not including ancillary services, i.e., cafeterias) | 0.8 per | bed
Nursing Home 0.4 per | unit
Prison/Jail 0.4 per | inmate
Retirement Home 0.4 per | unit
Scheols:

Elementary 0.8 per | 1000 ft?

Middle and High 1.0 per | 1000 f2
Commercial/Retail
Office—General 0.3 per | 1000 ft’
Retail Stores 0.2 per | 1000 ft*
Warehouse (minimum 70% warehouse) 0.1 per | 1000 fi’
Shopping Centers and Stores 0.2 per | 1000 &
Restaurants:

Drive-In 0.1 per | parking space

Fast Food (disposable patron wares) 1.6 per | 1000 ft’

Full Service 3.5 per | 1000 f*
Animal Clinics 1.0 per | 1000 ft*
Auditoriums 0.6 per | 1000 f°
Automobile Dealerships:

Office Rate + Service Bays office rate + 0.1 per service bay
Automobile Service:

Fast Service 0.5 per | service bay

Major Service 0.1 per | service bay
Bars and Cocktail Lounges 2.4 per | 1000 ft?
Banguet Rooms—food catered 0.5 per | 1000 ft*
Banguet Rooms—food prepared I.1 per | 1000 ft’
Beauty Shop/Barber Shop 0.4 per | 1000 ft*
Body Shop 0.1 per | 1000 fi*
Bowling Alieys 0.4 per | lane
Car Wash:

self-service 3.0 per | stall

automatic at service station 6.0 per | stall

tunnel, car pulled through requires equipment specs, minimum 33
Churches 0.5 per | 1000 ft*
Davcare/Nursery Schools 1.0 per | 1000 f
Dry Cleaners 6.3 per | 1000 ft*
Clubhouse (apartment) 1.0
County Club

private with golf course 3.0 +2.2/1000 f?

private without golf course 2.2 per | 1000 £
Exercise Area

gym without showers 0.5 per | 1000 ft’

gym with showers 1.4 per | 1000 ft*
Fire Station by water use

9/16/04
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Table 6501-1. Equivalent Development Units (continued)

Table 6501-1

Source EDU Parameter
Game Room/Arcade 0.8 per | 1000 ft°
Golf Course 3.0
Greenhouse (arga open to public) 0.2 per { 1000 fi’
Group Home 0.4 per | bed
Handball and Racquetball Courts 2.0 per | court
Hotel/Motel 0.3 per | room
Laundromat/Commercial Laundry 0.6/washer or 8.0/1000 ft*
Library (excluding book/file storage) 04 per | 1000 fi’
Locker Rooms 0.1 per | locker
Medical Offices/Outpatient Clinics 0.4 per | 1000 ft*
Meeting/Conference Rooms 0.6 per | 1000 ft’
Museum 0.4 per | 1000 ft’
Rifle/Handgun Ranges 0.2 per | lane
| Roller Rink 1.2 per | 1000 ft*

Schools—Technical Vocational Institute, Junior College 0.9 per | 1000 ft’
Gas Station:

with convenience center and without service bays 1.0 +0.3/1000 fi*

without convenience center and without service bays 1.0
Service Station:

with 2 service bays 2.0

with 2 service bays and car wash 8.0

with 2 service bays and convenience center 2.0+ 0.3/1000 ft’

with 2 service bays, convenience center, and car wash | 8.0 -+ 0.3/1000 ft*
Swimming Pools—public (private no charge) 1.1 per | 1000 ft’
Stadium/Arena 1.0/110 seats or 1.0/165 LF of bleachers
Tanning Rooms/Centers , 0.3 per | 1000 fi’
Tennis Courts—with shower facilities 2.0 per | court
Theater 1.2 per | 1000 fi’
Vacant Land 3.0 per | acre
Vehicle Garage . 0.2 per | 1000 ft*
Yard Storage Buildings (excluding lumber storage)

customer pick-up, no permanent employees 0.1 per | 1000 ft?
Industry varies—industry specific
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Appendix 9.3

Excess Flow Hold Basin Sizing
Methodology



A triangular-shaped hydrograph was used to evaluate and size future excess
flow holding basins. The volume of flow entering the sanitary sewer system was
estimated to be 1.5% of the total rain fall produced during a 50-year storm event
for a given area. The 1.5% was derived from previous flow metering studies.
Since the volume of flow is equal to the area under the assumed triangular
hydrograph a total duration was calculated based upon:

V total = ¥2 X Q peak X T guration

Where
Vtotal = Volume of flow entering the system
Q peak = Peak wastewater flows consist of three components: Peak
Base Flow, Peak Infiltration, Peak inflow.
T duration = Total Duration
Synthetic Hydrograph

T A
,/ \
Stored Volume \
= - -Q :ﬁuw- - |- = = - = = ‘k- - - \-- ---------

Q Release

Q (mgd)

Q gase + infinraton

1
. . I
Time (min) 1.

—— Hydrograph = = ‘'Release Rate

The stored volume was then calculated based upon volume above the basin
release rate and below the triangular hydrograph.




Appendix 9.4

Unsewered Areas - Interceptor Sizing



City of Lee's Summit Wastewater Master Plan
Unsewered Areas
Intercepter Sizing
Qpeax, Required
Line Qpeax, mod cfs Mannings Slope Diameter, inches
Maybraok-1 083 1.28 0.013 0.22% 12
Maybrook-2 0.33 0.52 0.013 0.40% 8
Maybraok-3 1.68 261 0.013 0.12% 18
Maybrook-4 0.85 1.32 0.013 0.22% 12
Blue Springs-1 053 0.85 0.3 0.28% 10
Blue Springs-2 0.66 1.03 0013 0.28% 10
Blue Springs-3 218 3.68 0.013 0.10% 21
Blue Springs-4 1.65 2.55 0.013 0.12% 18
Cedar Creek-1 0.27 041 0.013 0.40% 8
Cedar Creek-2 1.47 2.27 0.013 0.15% 15
Cedar Creek-3 1.47 2.27 0013 0.15% 15
Cedar Creek-4 0.96 1.49 0.013 0.22% 12
Cedar Creek-5 1.52 236 0.013 0.15% 15
Cadar Creek-6 3.37 522 0.013 0.08% 24
Cedar Creek-7 1.68 260 0.013 0.12% 18
Cedar Creek-8 2.17 3.35 0.012 0.12% 18
Cedar Creek-9 358 5.54 0.013 0.08% 24
Mouse Creek-1 0.92 .43 0.013 0.22% 12
Mouse Creek-2 0.65 1.01 0.013 0.28% 10
Mouse Creek-3 0.91 1.42 0.013 0.22% 12
Mouse Creek-4 X0y | 4.66 0.013 0.10% 21
Mouse Creek-5 1.94 3.00 0.013 0.12% 186
Mouse Creek-8 0.66 1.03 0.013 0.28% 10
Mouse Croek-7 225 3.48 0.013 0.12% 18
Mouse Creek-8 5683 8.71 0.012 0.05% an
Mause Creek-8 264 4.08 0.013 0.10% 21
Mouse Creek-10 3.44 532 0.013 0.08% 24
Mouse Creek-t1 11.62 17.98 0.013 0.05% 42
Mouse Creek-12 234 82 0.013 0.12% 18
Mouse Creek-13 4.00 6.19 0.013 0.08% 24
Mouse Creek-14 211 327 0.013 0.12% 18
Mouse Creek-15 131 2.02 0.013 0.15% 15
Mouse Creek-16 6.58 10.18 0.013 0.05% 36
Mouse Creek-17 2.3 3.57 0.013 0.12% i8
Mouse Creek-18 1.36 209 0.013 t15% 15
Mouse Creek-19 0.60 0.93 0013 0.28% 10
Mouse Creek-20 4,10 6.34 0.013 0.08% 24
Mouse Creek-21% 1.82 225 0.013 0.15% 15
Mouse Creek-22 1.22 1.69 0.013 0.15% 15
Mouse Creek-23 12.04 18.63 0.013 0.05% 42
Mouse Creek-24 2.98 4.50 0.013 0.10% 21
Big Creek-1 2485 4.41 0.013 0.10% 21
Big Creek-2 1.67 2.58 0012 0.12% 18
Big Creek-3 8.64 13.37 0.013 0.05% 6
Big Creek-4 1.49 2.3 0.013 0.15% 15
Big Creek-5 3.49 539 0.013 0.08% 24
Big Creek-6 9.51 14.71 0.013 0.05% 42
Big Creek-7 0.79 1.22 0.013 0.22% 12
Big Creek-8 0.00 0.00 0.013 0.40% 12
Big Creek-9 1.58 244 0.013 0.15% 15
Middle Big Creek-1 RS 5.27 0.013 0.08% 24
Middle Big Creek-2 1.59 246 0.013 0.15% 15
Middle Big Creek-3 9.62 14.89 0.012 0.05% 42
Middle Big Creek-4 117 1.81 0.013 0.15% 15
Middle Big Creek-5 1.25 1.93 0.013 0.15% 15
Middle Big Creek-6 248 3.84 0.013 0.10% 21
Middle Bip Creek-7T 1.74 2.68 0.013 0.12% 18
Middle Big Creek-8 8.13 12.58 0.013 0.05% 36
Middle Big Creek-8 0.98 1.49 0.013 0.22% 12
Jacomo Gravity interceptor-1 +.07 1.66 0.013 0.22% 12
Jacomo Gravily Interceptar-2 1.97 3.05 0.013 0.12% 18
Jacoma Gravily Interceptor-3 05 473 0.013 0.10% 21
Jacomo Forcemain-1 107 1.66 0013 0.22% 12
Jacomo Forcemain-2 280 434 0.013 0.10% 21
Jacomo Forcemain-3 3.05 473 0.013 0.10% 21
Jacomo Fercernain-4 5.19 8.02 0.013 0.05% 0
1of1
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Appendix 9.5

Proposed Excess Flow Holding Basins



Proposed EFHB's

Description

Capacity (MG)

Big Creek East Fork EFHB
Big Creek West Fork EFHB
Big Creek South Fork EFHB
Middle Big Creek EFHB
Mouse Creek EFHB

City Walk EFHB

Boggs Hollow EFHB
Jacomo 1 EFHB

Jacomo 2 EFHB

Jacomo 3 EFHB

East Prairie Lee EFHB

East Prairie Lee Annex EFHB
Legacy Wood EFHB

1.60
1.40
1.30
1.10
29.58
0.20
0.30
1.31
0.50
0.78
1.80
1.60
2.36




Appendix 9.6

Detailed Cost Estimate - 2015
Recommended Capital Improvements
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Appendix 9.7

Detailed Cost Estimate - Ultimate
Recommended Capital Improvements
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Appendix 9.8

Detailed Cost Estimate - Ultimate
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CMOM Audit



e Security

b ik )

Infrastructur

A Al g e T g S A A <RI ATTY Rk 42 kil 2o

r Although outside the scope of'a CMOM program, municipal wastewater utilities should also
consider security vulnerabilities. To reduce the threat of both intentional and natursl disasters, the
utility should take steps to implement appropriate countermeasures and develop or update emer-
gency response plans.
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About the CMOM Program Self Assessment Checklist

Introduction

A sanitary sewer coiiection system is a vital element of any community's
infrastructure and a critical component of the wastewater treatment process, The
nation’s sanitary sewer infrastructure has been built over the last 100 years or
more using a variety of materials, design standards, installation technigques, and
maintenance practices. As this valuable infrastructure ages, the importance of
preventive and predictive maintenance increases.

LA L B ot ] ke e

What js CMOM?

CMOM stands for "capacity, management, operations, and maintenance." It is a
flexible, dynamic framework for municipalities to identify and incorporate
widely-accepted wastewater industry practices to:

« Better manage, operate, and maintain collection systems
* Investigate capacity constrained areas of the coilection system
* Respond to sanitary sewer overflow (SSO) events

The CMOM approach helps municipal wastewater utility operators provide a high
level of service to customers and reduce regulatory noncompliance, CMOM can
help utifities optimize use of human and material resources by shifting maintenance
activities from "reactive” to "predictive"—often leading to cost savings through
avoided overtime, emergency construction costs, increased insurance prerniums,

) and the possibility of lawsuits. CMOM information and documentation can also
help improve communications with the public, other municipal works and regional
planning organizations, and regulators.

in CMOM planning, the utility selects performance goal targets, and designs CMOM
activities to meet the goals. The CMOM planning framework covers operation

and maintenance (O&M) planning, capacity assessment and assurance, capital
improvement planning, and financial management planning. Information collection
and management practices are used to track how well each CMOM activity is
meeting the performance goals, and whether overall system efficiency is improving.
On an ongoing basis, activities are reviewed and adjusted to better meet the
performance goais. As the CMOM program progresses, performance goals can
change. For instance, an initial goal may be to develop a geographic information
system (GIS) of the system. Once the GIS is complete, a new goal might be to use
the GIS to track emergency calls and use the information to improve maintenance

planning.

An important component of a successful CMOM program is to periodically collect
information on current systems and activities and develop a “snapshot-in-time”
analysis. From this analysis, the utility establishes its performance goals and plans

its CMOM program activities.

Additionatl information describing CMOM can be found at: WWW.epa.gov/npdes/sso
or www.epa.gov/reqon Hwater/wpeb/pdfs/self-audit_review?2-3.pdf.
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About this Checklist (Continued)
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What is the purpose of the CMOM program
checklist?

This document is a screening-level too! that can help utilities evaluate CMOM
programs and identify general areas of strength and weakness. Completing this
CMOM assessment will allow the utility to flag CMOM program areas that need
improvement and establish priorities for additional, more detailed assessments.
In addition, the checiiist will allow the utility to compare annual performance
(e.g., percent of employees meeting training standards).

This document is not intended to be all-inclusive. It addresses

the types of practices EPA believes should be considered by most
utilities when implementing a CMOM program. However, the ways in
which utilities use the information gathered through the checklist will depend on
the complexity and site-specific issues facing individual collection systems. When
reviewing the questions, utilities should use their judgment to determine if the
question is reasonable for their collection system size and design.

How do | use this checklist?

The questions on the checklist will request answers in three different formats:
*  Check yes, no, or not applicable (NA),

*  Fillin the blank, and

+  Check all that apply.

Al the end of each section, additional space is provided to allow for comments
on ar explanations of the answers recorded (information that wiil be useful to
the utility in follow-on planning). Each utility shouid make an effort to answer all
the questions that are applicable to its system. If a particular question takes a
significant amount of time to answer, this could be an indication of an area of
weakness. Utilities should plan to invest approximately one day to complete the
checklist.

This document is designed to help utilities perform an initial evaluation of CMOM
activities. It is not intended to serve as an absolute indicator of a
successful CMOM program, nor will all of the questions apply to
every utility. By working through these questions, utilities will be able to identify
strengths and areas for improvements in their CMOM programs. If a utility has

a significant number of “no” answers or very few items selected in the checklist,
this could indicate an area of weakness. The utility manager then can make a
more detailed evaluation, including identifying specific actions needed to address
areas for improvement.



General Information
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CHECKLIST COMPLETED BY:

Date
Nime
Daytime Telephone Number
| UTILITY CONTACT INFORMATION .
Ltility Name
| mmum o |: STAFF
P _ . ;
f . Nanse
l Sirect Address ' ) : :
i '  Tille
Street Address (continuod) ‘_
i - Ermail
City Staie ~ Zip " Phone { } - Fax ...} .-‘

PERMITTED TREATMENT & COLLECTION FACILITES -

’ PERM]'I‘COVERAGE o
PERMITTEE/CO-PERMITTEE/JURISDICTIONS ;':,‘ﬁ‘,‘;jg:; Sotteston WetWearber

O 0o o

[ NFDES o $TRIT
[ PLRAMI

Page |



Collection System Description
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'SYSTEM INVENTORY : _
: . Conveyance
___t 2of Tremtment facilities & Pumping Gravity Force Pump
AIATER | Scwcrq Mains Stations
WWTP desivn capacily Pipes and pumps o o T
Treatment csign capacilly . Lengthiquantity %
Facilities L Miths Mitkr T
Averape daily llow Ageofsystem | N I
T 0-25yearsold M
Average Jry weather fow L) TR Aty
T T 26-S0yearsold | H e
MLITTRAYS ; M
| 3 S Tsyersold b
MI\I‘I]\O!L‘S , i ¥ M A H FHURN AUVINEH
Access & R - ; o
- »76 yuears old e .
Maintenance Number of air | ! ERGRT T
vacuum relicf valves ' Number of inverted siphons
[ 1] T - -
SERVICE 2 '
, pr— Number of Service Connections
Scrvice area
- Residential Commercial lndustrial TOTAL
pmmem iy ey R p
Service popalation ; T Doy ! =
: L AL AL |

Annual precipitation

linc/clcan out

. Collection system service lateral responsibility {eheck one)
i [C1- Atmapn line connection only {1 Beyond property
i . [J From main line to property: line or casementiclennout 3 Oiher:

Combined Sewer Systemns
What percent of sewer system is served by combined sewers (i.c.. sanitary

sewage and storm water in the same pipe? Y

Page 2



Collection System Description
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S inches or fess

9 - |8 inches

14 - 36 inches

=30 inches
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Gravity

Sewers

SITTESYN
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Force

Mains

o

"y
H
agt
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as
I

A

: §

Prestressed concrete eylinder pipe (PCCP)
High density polyethylé;tc (lleE_}
Reinforced concrete pipe (RCP)
Polyvinyl chioride ( P\Ir'L'}

Vitrified clay pipe (VCP)

Ductile iron

Non-reinforeed conerete pipe

Asbestos cement pipe

Cast iron

_Brick

Fiberglass

Olher {Expleiing

........... i b i A e et b . S O
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Engineering Design (ED)
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ED-01 Is there a document which includes design criteria and standard construction details?

ED-02 Is there a document that describes the procedures that the utility follows in Vi I [ 1]
construction design review? '

ED-03 Are WWTP and O&M staff involved in the design review process? L | e
ED-04 Is there a procedure for testing and inspecting new or rehabilitated system elements N
both during and after the construction is completed?
ED-03 Arc construction sites supervised by qualified personnc! (such as professional {,]
engineers or certified engincering technicians) 1o ascertain that the construction is o
taking place in accordance with the agreed upon plans and specifications?
ED-06 Are new manholes tested for inflow and infiltration? YES O
ED-07 Are new gravity sewers checked using closed circuit TV inspection? YES |
ED-08 Does the utility have documentation on private service lateral design and inspection i-. :—.e.l T,
standards? '
ED-09 Does the utility attempt to standardize cquipment and sewer system components? TEy N
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Satellite Communities and Sewer Use Ordinance (SUQ)

SO Does the vutiey receive How from safellite conununitios? 1 NOL GO TO PAGE 6 ,\] T
b i

SUO-D2  What is the total arca from satellite communities that contribute fluw to the collection
svstem? faderes or sguare miles) —_—

SUO-03  Does the utility require satellite communities to enter into an agreement? IF NO, GO ,n—»l I Y
TO QUESTION SUQ-06.

SUQ-04  Does the agreement include the requirenients listed in the sewer use ordinance .. e
(SUQ)y?

SUO-05 Do the agreements have a date of termination and allow for renewal under different \ ] o
terms? '

SUO-06  Does the utility maintain the legal authority to control the maximum Mlow introduced ol ~
into the collection system from satellite communities?

SUO-07  Are standards, inspections, and approval for new connections clearly documented in T."] O
a SUQ? o

SCOQ-08  Does the SUO require satellite communities to adopt the same industrial and com- N ~0
mevcial regulator discharge Himits as the utility?

SUO-09  Does the SUQ require satellite communities to adopt the same inspection and sam- B )
pling schedules as required by the pretreatment ordinance? -

SUO-10 Does the SUO require that satellite conmunities or the utility to issue control permils Vi 0
for significant industrisl uscrs?

SCO-11 Poes the SUO contain provisions for addressing overstrength wastewater from i I H

satellite conununities?

SUO-12

Duoes the SUQ contuin procedures for the following? rCheck alf that apph

3 hspection staindards 7] Preireatment reguireiioms

O Building/sewer permit issues

Does the SUO contain general prohibitions of the following materials? (Check afl that apply)

s

(3 Fats, oiis. and grease (FOG)

L

3 Infiltration and inflow

s Buildimg structures over the sewer Tines {1 Sump pumps. air condilioner connections

SLO-13
{1 Fire and explosions bozavds [ Corrosive neterials {71 Obstructive imaresials
7 Oils e petraleun L3 Marerial which may cause interference ar the wastewater treatment plant
[SUO-14 Docs the SLO contain procedures ard enforcerient actions for the following? (Chieck afl thar appive

T Storm waker connections o samutany lines {downspouls}

Drefects n service Bierals located on privaie property

Page §




04 B PR L 4 A rawat

Organizational Structure (OC)
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OC-0t Is an organizational chart available that shows the overall personnel structure for the I’{ '.'I_;,] \;'TI
utility, including operation and maintenance staff? -

OC-02  Are up-to-date job descriptions available that delincale responsibilities and authority [;-;_r] l——r“ ;
. e, [
for each position?

ocC-03 Are the tollowing items discussed in the jub descriptions? (Check afl thear apply)

[0 Nature of work to be perfonned 7 Examples of the types of work

[ Mintmum requiteme:ss for the position T3 Listofficenses required for the position

[J Necessary special quaiitications or certifications 1 Perfonianee nieasures or prometion potential
OC-04 What percent of staff positions are currently vacant” %
OC-05 On average how long do positions remain vacunt”? (monihsj
0C-06 What percent of utility work is contracted out? %

Page 6



Internal Communications (IC)
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T

IC-01  Which of the following methids are used to convmunicate with unlity stall? ¢Check alf tha applyi

[ Regular meetings i Bultetin boards [ t-maid

[L; Onher {walkie talkie/pager)

How otten are staft meetings held? fe.g, Daily. Weckly, Monthhy, ere.)

Page 7

| 1IC-02 i
1C-03 Are incentives offered to employees for performance improvements? E?J E]
tC-04 Does the utility have an “Employce of the MontivQuarter/Year™ program? :L] ~0

_ I(_:?us How often are performance reviews conducted? fe.g. Semi-annally, Anmally, etc.)
IC-06 Docs the utility regularly communicate/coordinate with other municipal departments? TN



Budgeting (BUD)
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-

gBUDﬂI

What is the average annual fee for residential users?

BUD-02  How often are user charges evaluated and adjusted? fe.g. cminally, bivnnatly, etc.)

BUD-03

BUD-04

Are utility-generated funds used for non-utility programs?

Are costs for collection system operation and maintenance (O&M) separated from
other wtility services such as water, storm water, and treatment plants? IF NO, GO TO
QUESTION BUD-07.

| BUD-0S

What is your average annual (O&M } budget?

BUD-06

What percentage of the utility's overall budget s alfocated o maintenance ol the
collection system?

BLD-07

Does the utility have a Capital lmprovement Plan (C1P) that provides for system
repairs/replaceinents on a prieritized basis?

BUD-08

What is your average annual CIP budget?

) BUD-09

What percentage of the maintenance budget is allotted 1o the following maintenance?

Predictive maintenance
(eracking design, fife span, and scheduted parts replacenrents)

Preventive maintenance

{identifying and fixing system weakuesses which, if lefi unaddressed. could lead
overflows)

Corrective maintenance

thixing svstem components that are functioning but not az 100%) capaciny feificiency: for
example partially blocked lines)

Emergency maintenance
{reactive mainenance, overflows, equipmient breakdowns)

%

%

Y

%

BUD-10

BUD-11

Does the utility have a budgeted program for the replacement of under-capacity
pipes?

Duoes the utility have a budgeted program for the replacement of over-capacity pipes?

Page 8

v i.';l

'wal U




Training (TR)
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TR-0 Does the utility have a formal jeb hnowledge, skills. and abilitics (KSA) training [vs ;l o

program? ' )
TR-02 Does the training program address the fundamental mission, goals, and policies of the  [< U

utility?
TR-03 Docs the utility have mandatory training requirements identified for key employees”? \ ,,\I I x.-'.'J

L

TR-04 What percentage of employees et ur excecded their snnual training goals during o

the past year? °
TR-03 Dues the utitity provide training in the tollowing areas? (Check alf e appii

[ Safety [ Trattic control ] Public relations

O Reutine line mitenance i Record keeping [73 S8OLmergency response

- = Electrical-and Pump station operations
] Conlined space entry . N : O P 5K p
. - lnstmn)cmmmn and maintenaie
7 iber O Pipe repair [ CCTV and trenchishoring
{7} Bursting CI1PP

TR-06 Are aperator and maintenance certification programs used”? 1F NO, GO TO E] w0

QUESTION TR-08 -
TR-07 Are operator and maintenance certification programs required? I‘. “| ~et
TR-08 Is on-the-job training progress and performance measured? E"II ir
TR-0Y Which of the following methods are used o ussess the effectiveness of the training?

(Check all thet apph)

[(INone ) Periodic testing {3 Drills {7 Dempnstrations

TR-10 What percentage of the Iraining offered by the utility is in the form of the followig?

0,
Manuluciurer tradmng o [n-house clissroom triuinmg
. . %% . -
On-the-job trainisg Industry-wide raining,

%

%
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Safety (SAF)
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SAF-01  Does the utility have a writlen safety policy? [l l |’~({}'
SAF-02  How often are safety procedures reviewed and revised? fe.g. Semicannually, Ammally, *THJ v
elc.) -
SAF-03 Does the utility have a safety committce? TI [\_T i
e i
SAF-04  Are regular safety meetings held with the utility employees? N I\S
SAF-05  Does the utility have a safety training program? e T
SAF-06  Are records of employee safety training kept up to date? l" ;_Z[ o
SAF-07  Dous the utility have written procedures tor the tollowing” (Clieck el that applyt
] Lockaut/tagout _ ] Biological hazards in wastewater
[ Maerial safety date sheets (MSDS) ] Trafiic control and work site salety
(] ‘Chemical handling (1 Electrical and mechanicsl systems
(3 Confined spaces permit program 1 Pocumatic and hydraulic systems safery
[] Trenching and excavations safety
SAF-O8  What'is your agency s lost-time injury rate? % or hours
SAF-(19  Are the following equipment items avaitable and in adequate supply? (Check all that
apply)
[1 Rubber/disposable gloves (O Full body harness
(3 Confined space ventilation cyuipment 1 Protective clothing
[J Hand hats, safety glasses, mubber boots 7} Tratfic/public aceess control equipment
3 Antibacterial soap and first aid kir (1] S-minute escape breathing devices
3 Tripods or non-catry rescue eguipment [Tl Life preservers tor lagoons
i1 Fire extinguishers [T] Safety buoy at uctivated sludge plants
{1 Equipment 10 enter manholes 7 Fiberglass or wooden fadders for
7 elecineal work
] Partable crane/hoist
Respiratss andior sell contiined
— iC Tesing ediinmic (] ;
1 Atmospheric testing equipmuent and breathing apparais
£as deteerors
— 7] Methane gas wroptical vector (CVA) analyzer
O Oxypen sensoes -- =
— R — . resplosior leyat L Herrn
1 OHS Monitors 7] Lowerexplosion limit (LEL) metering
SAF-10  Are safety monitors clearly identified? YES %

Page 10




Customer_Serv_ice (CS)

\_1/

5-0] Duoes the utility bave a customer sersice and public relations procram? 1Y NO GO TO ‘ i
QUESTION C§-03 )
Cs-02 Does the customer service program include giving tormal presentations on the wastewater
tield 1o the following? (Check all that apply)
! a1 o oan PR ey . Wl o] i o .
] Schools and universitics ) Loval officials 1 Media [ Building Inspectar(s)
(] Community patherings ] Busincases £ Cltizeas (] Public wiility officials
CS-03 Are employees of the utility specifically trained in cusiomer service? i F_.;I Y
4
CS5-04 Are there sample correspondence, Q/A's, ar “scripts”™ 10 help guide staff througsh Yie w1
P po : P PE £ 5 i
wrillen or oral responses to customers?
CS5-05 ‘What methods are used to notify the public of major construction or maintenance
work? (Check all thet applyi
I Door hangers© - [J Newspuper [} Fliers {J Signs (1 Other 3 None
1 Pubtic radio or T.V. aunouncements
CS-06 Is a homeowner notified prior (o construction that his/her property may be affected? I\, ;_;,-l [ \-,,jg
C5-07 Do you provide information to rcsidents on cleanup and safety procedures following T
, Y ES 0
basement backups and overflows frem manholes when they occur? E'
C5-08 Dous the utility have a customer service evaluation program to obtain feedback from —
S SR i
the community? EI !
Cs-09 Do customer service records include the totlowing information? (Check all thar applvi
L Personnel who received the compluint or request [} Name. address, and telephone number ol cosfomer
{"1 Nuture of the complaint or request 1 Losation of the problem
] To whom the follow-up action was assigned {7 Date the follow up action was assigned
7 Date of the complaint or request 77 Cause of the problem
™3 Date the compaint or reguest was resolved ‘cadback 10 customer
[} Total days 10 end the problem
CS5-10 Dees the utility have a goal for how quickly castomer camplaints (or ermereency y
- - - rpe gt . - I ok Ve B . -E
cills) are resolved? IF NO. GO TO THE NEXT PAGE, I,I
C5-11 What percentage of customer comphaints (or emergency cabls) are resolved within the

timeline poals?

Page 11
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Equipment and Collection System Maintenance (ESM)

ESMA I a mamtenance card or record hepl for cach plece of meclimicst cquipment withun
the collection system? IF NOL GO TO QUESTION CTSM-u3.

ESM-02 Do cquipment maintenance records include the following infornystion? fCheck ail that apnivi

£} Maintenance recommendations T Matatenanee schedule
£ Instructions ona conducting the specific 0 Arecord of mainteance on the
maintemnce sctivity Syuipnent to date

3 Other observations on the equipmuent

ESM-03  Are dated tags used to §I1¢:\v out-of-service equipment? E
ESM-Us‘IV Is there an established system for prioritizing equipment maintenance needs? T,
ESM-05  What percent of repair funds are spent on emergency repairs’? %
ESM-06  Are corrective repair work orders backlogged more than six months? EI E
ESM-07 Do collection system personnel coordinate with state, county. and loeal personnel on O]

repairs, before the streel is paved?

Page 12
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Equipment Parts Inventory (EPI)
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EPI-0] Hlave critical spare parts been identified?

EP1-02 Are adequate supplics on hand to allow for two point repairs in any part of the sys- E]
tem?

EPI-03 Is there a parts standardization policy in place? E|

EP1-04 Daes the utility have a centra! location for storing spare parts?

EPL-05 Does the utility maintain a stock of spare parts on its maintenance vehicles? E] E’

EPI-06 Does the utility have a system in place to track and maintain an accurate inventory of
spare parts?

EPI-07 For those parts which are not kept in inventory, does the utility have a readily avail-
able source or supplicr?

Page 13



Management Information System (MIS)
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MIS-01 Does the utility have a management information system (MIS) in place for tracking ".“ vy
maintenance activities? (Either elecironic or good puper files) 1F NO, GO TO T
PAGE 3.

MIS-02  Are the MIS records maintained for o period of at least three years?

B

MIS-03  Is the MIS able to distinguish activities taken in response to an overflow event? i J Ry

MIS-04 Are there whtten instmctions for managing and wacking the following information?
(Check all thin upph)

0 Complaint work orders 3 Scheduled inspections 1 Complisnegioverflow tracking
O Scheduled work orders {5 Sewer system jnventory (2 Egupmentitonls tracking
[ Customer service I Safety incidents T Parts inventory
1 Scheduled preventive 1 Scheduled monitoring”
maintenance sampling

MIS-05 Do the written instructions for tracking procedures include the following information? (Check afl thar

appiyy
[} Accessing data and information {71 Updating the MIS
{.] Instructions for using the tracking system 7] Developing and printing reports

MIS-06 How aften is the management information system updated? (Chock one)

3 tmmediately [ Within one week of the “incident™

™ Monthly [ A\s time permits

Page 14



System Mapp_ing“(MAP)
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MAP-01  Are “as built” ptans (record drawings) or maps available for use by fietd crews in the - o
P g F Y .
office and 1 the ficld?
MAP-02  1s there a procedure for field crews to record changes or inaccuracies in the maps and ' I oS
update the mapping system? ‘
MAP-03 Do the maps show the date the map was drafted and the date of the last revision”? I vl
MAP-04 Do the sewer line maps include the following? (Check ol ther applvy
[ Scale {1 Strect names ] Pipe material
] Norh arrow [ 850 oceurmeneesiCSOs outtalls 7] Pipe dinmeter
[ Date the map was drafied [} Flow montiors [T Instatlation date
(1 Pate of last revision 7 Force nuains CJ Slope
3 Service area boundaries (7] Pump stations {1 Maphole rim elevation
O] Propeny lines . )
- [ Lined sewers [0 Manhele coordinates
[ Other landmacks (Roads, i ) X
water bodics. cte.) T3 Main, trunk, and interceptor 71 Manbole brvert elevation
' SEWers
1 Manhole and vther access . Pistance between manhofes
L P ] Fasement lines amd = ’
poinis . .
dimensions
[T Location of buitding
laterals
MAP-05  Are the tbllowing sewer adributes recorded? (Check aff that appiv)
L , g
] Size 73 Invert elevation {7 Separateicombined sower
[ Shape ' 7] Material 1 Installution Date
MAP-06  Are the following nunhole attributes recorded? (Check il that apph)
b I
] Shape (] Pepth T Age
[ Ywpe fe.p. precasy, cast in place, ¢ic,) E1 Maerial
MAP-07  Is there a systematic numbering and identification methodisystem established to s o
b g 3 i .

identify sewer system manhole. sewer lines. and other items (pump stations, ete.)?

Page 15



Internal TV Inspection (TVI)
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TVI-01 Dovs the utility have a standardized pipeline condition assessment program? N T
TVI1-02 Is intemnal TV inspection used to perform condition assessment? IF NO, GO TO N sl
, 2 l N
PAGE 17.
TVE-03  Arc there written operation procedures and guidelines for the internal TV inspeclion i l ~er
program? " '
TVI-4 Do the internal TV record logs include the following? ¢Check all thet appij
3 Pipe size, type, tength, and joint spacing {73 Internal TV operator name
] Distance recorded by intemal TV 1] Cleanliness of the line
[3 Resilis of the intemal TV inspection {] Louition and identitication of'line being ele-
(including a structural rating) vised by manholes
TVI-05 Is a rating system used to determine the severity of the defects found during the [”\I I'\T}”
inspection process?
TVI-06 Is there documentation explaining the codes used for internal TV results reporting? O
TVE07 Approximately what percent of the total defects determined by TV inspection during
the past 3 years were the following?
Failed coatings or linings % Liue deflection Y%
House comection leaks % Joint separation %
[Hegal connections % Crushed pipes %
Pipe corresion (H 8} % Collupsed pipes %
Fats, vil, and grease 9, Offset joints o/
Broken pipes % Root intrusions %
Delris % Mimy eracks %
Other Y%
TVI-08  Arc main line and lateral repairs checked by intermal TV inspection alter the repair(s) {i'"ﬁi '

have been made?

Page 16
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Sewer Cleaning (CLN)
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CLN-61  What is the system cleaning frequency”? (the entire system is cleaned every AT
years) ————
CLN-02  What is the wtility’s plan for system cleaning (% or frequency in years)!
: e E————————
CLN-03  What pereent of the sewer lines are cleaned, even highaepeat cleaning trouble spots, y
huring the past year? o
CLN-04 s there a program to identify sewer line segments. with chronic problems. that O
should be cleaned on a more frequent schedule?
CLN-05  Does the utility have a root control program? VES MO
CLN-06  Doges the utility have a fats, oils, and grease (FOG) program? """‘I ~0
CLN-07  What is the average nuniber of stoppages experienced per mile of sewer pipe per %
year?
CLN-08  Has the number of stoppages increased, decreased. or stayed the same over the past 3
yeuars?
[ Increased {1 Decreased [T Stayed the same
CLN-09  Are stoppages plotted on maps and correfated with other data such as pipe size and vy
material or location?
CLN-10 Do the sewer cleaning records include the following information? (Check ol that appiv)
7 Date and time i1 Method of cleaning 73 Mdemity of cleaning crew
71 Cause of stoppage i1 Location of stoppage o rou- {71 Further actions
tine cleaping activiry necessiry mitiaied
CLN-11 If sewer cleaning is done by a contractor are videos taken of before and after cleaning? E‘;’ ET.]
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Manhole Inspection and Assessment (MAN)
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MAN-01  Does the utility have a routine manhiole inspection and assessment progeam? 1F NO, N ,,_"_I [“\.—,'
GO TO QUESTION MAN-00, ‘

MAN-02  Are the results and observations from the routine manhole inspections recorded? [ ' g‘l I \l
MAN-03  Does the utility have a goal for the number of manholes inspected annualty? F{Il IT.T,'}

MAN-04  How many manholes were inspected during the past vear?

MAN-05 Do the records for nianhole/pipe inspection include the tollowing”? (Check aff that appt

Conditions of the frame and cover {71 Presence of corrosien
Evidence of suriharpe [L1 i repair is nocessary
O(tsets or misalignments [ Manhole identifying mumber/tocation

Wastewater llow characteristics {flowing

OO0 0O

Almospheric hazards measurements (espe- -
cially hydrogen sulfide) freely or backed up)
Details on the rout cause of cracks or breaks in the [ Accumulations of grease. debris, or grit

manhole or pipe including blockages .. , .
. Presence of mfilirenion, location, and

Recording conditions of {corbel, walls, bench, O cutimared quantity
trough, and pipe seals _ )
. P } [ Inflow from manhole covers

MAN-06  Does the utility have a grouting program? VEa S0



Pump Stations (PS)
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PS-0n Are Standard Operation Procedures (SOPs) and Standard Maintenance Procedures N vy
(SMPs) used for ecach pump station?
PS-02 Are there enough trained personnel to properly maintain all pump stations? Yis i)
PS-03 Is there an emergency operating procedure for each pump station? i TS
PS-(4 Is there an alarm system (o notify personnel of pump station failures and overfliow? I\ "r"l T
P8-03 Percent of pump siations with back up power sources %
PS-06 Does the utility use the following methods when loss of power ocurs? (Check all that apply)
(2] On-site clectrical generators [ Portuble electric generators [ Aliernate power source [ Otier
7] Vacuum trucks to bypass pump station
PS-07 Is there a procedure for manipulating pump operations (manually or automatically) Yo 0
during wet weather to increase in-line storage of wet weather flows?
PS-08 Are wet well operating levels set to limit pump start/stops? Vi N
PS-09 Are the lead, lag. and backup pumps rotated regularly? [\ ) | No
PS-10 Are operation logs naintained for all pump stations? Sk
PS-11 Are the original manuals that contain the manufacturers recommended maintenance . ~
schedules for all purnp station equipment easily available?
Ps-12 On average, how often were pump stations inspected during the past ycar? [\ : \| \ui’
PS-13 Are records maintained for esch inspection? Vi G
Ps-14 Average annual labor hours spent on pump station inspection
Ps-15 Percent of pump stattons with pump capacity redundancy %
PS-16 Percent of purap stations with dry weather capacity limitations %,
Ps-17 Pereent of punip stations with wet weather capacity limitations o
P5-18 Percent of pump stations calibrated annually %
Ps-19 Percent of pumip sttions with permanent flow meters o
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Capacity Assessment (CA)
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CA-01 Does the ulility have a {flow monitoring program”? If_'] s
CA-02 Does the wtility have a comprenhensive capacity assessment and planning program? I;E:_] o
CA-03 Are llows measured prior to allowing new connections? . W
CA-4 Do you have a tool (hydraulic model. spreadsheet, c1c.) for assessing whether ad- A o
cquate capacity exists in the sewer system”? 1F NO, GO TO QUESTION CA-06.
CA-05 Does your capacity assessment tool produce results consistent with conditions I», ;:I i
observed in the system?
CA-06 What is the ratio of peak wet weather Bow to average dry weather Aow at the
wastewater {reatment plant? -
CA-07 How many permanent flow meters arc currently in the system? ¢(hiclude meters at
pamp stations and wastewater reatment plants) —
CA-N8 How frequently are the flow mwters checked? (e.g. Dailv. Beckly, Monthly, ete)
CA-09 Do the flow meter checks inchude the tollowing? (Check all that apph)
[1 Independent water level [ Velogity reading [0 Downloading daa
{73 Checking the desiceant ~1 Cleaning away debris 7 Baitery condition
) = A .t -
CA-10 Are records maintained for cach inspection” IF NO, GO TO QUESTION CA-12, if] i
CA-11 Do the flaw monitoring records include the following? (Citcck ail that apphvy
7] Descriptive focation ol How meter [ Frequeney of flow meter inspection
i1 Type of Dow meter 7 Frequency of low meter calibration
CA-12 - Does the utility maintain any rain gauges or have sccess to local rainfall data? Sie D
CA-13 Does the utility have any wet weather capacity problems? |, I W
CA-i4 Arc low points or flood-plain areas monitored during rin events? NN | 3
CA-15 Docs the utility have any dry weather capacily problems? I» .'-T.] 0
CA-16 Is flow monitoring used for billing purposes, capacity analysis. and/or inflow and i

infiltration investigations?
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Tracking SSOs (TRK) e e e

i n 4w A T S s 2 s 4 : i AR s, 1 o e < imy

TRK-  How many SSO events have been reported in lie past 5 yeurs?

TRK-02  What percent of the S50s were less than LO0D gallons i the past 5 years ? %
TRK-03  Dous the utility document and report all SSOs regardless of size? TE~ oy
TRK-04  Does the utility document basement backups? Ew'l: oy
TRK-05  Are there areas that experience frequent basement or street looding? m o

TRK-06  Approximately what percent of $SOs discharges were from cach of the following in
the last § years?
[+) . b ; L
Manholes Yo Main and srunk sewers % Structural

bypasses

%a

%

. 0,
Pumnp stitions 7o Lateral and branch sewers

TRK-07  Approximately what percent of $SOs discharges were cansed by the following in the
last 3 yeary?

. - o - . o Ty * ot %Y H S a
DI.‘bl'lS bl.llll_ll.lp /U Root intrusion /E} Excessive infiltra- %
tion and inflow

. . Q " . ., 0, . i s}
Collapsed pipe o Capacity limitations o Fats, oil, and o
presse
. . 1}
Vandalism %
TRK-07A What percentage of S80s were released 1o
. 9 0 o,
Suil o Basements % Puved drea 7o
Q 9
Surlace water {rivers/Jakesssireams) Yo Caastal. oceun, beaches /o
TRK-07B  For surface water releases. what percent are to areas that could aflect:
, 0 . o
Contact recreation (heaches. swimming, wreas) % Drinking water sources %
v,
Shelthizh growing areas 70
TRK-08  How many chronic S8O locattons are in the collection system?

TRK-09  Are pipes with chronic SSOs being monitored for sutficient capacity and/or structural El )
condition? ‘

TRK-10  Prior to cotlapse, are structurally deteriorating pipelines being monitored for renewal N nl |§T
!
or replacement?



Overflow Emergency Response Plan (OERP)

TR KN Wt e R 58 L PR S

SPIPPP

T

OERP-1

Docs the wility have a documented OFRRP availabic ror unhioy stadt o use? 1P NO,
GO TO QULESTION OLRP-04.

e

QOERDP-02

How often is the OERP reviewed and updited? ¢ dimically, Bicnmaally, ercj

OERP-03

OERP-04

OERP-05

QLERP-06

OERP-07

OERP-08

OLRP-09

OFERP-10

Are specific responsibilities detailed in the OERP for personnel who respond to emer-

gencies?

Are stall continuousty trained and drilled (o respond o emergency situations?

Do work crews have immediate access to tools and equipment during emergencies?
Does the utility have standard procedures for notifying state agencies, local heaith
departments. the NPDES authority, the public, and drinking water authorities of

significant overflow events?

Does the procedure include a current list of the names, titles. phone numbers, and
responsibilities of all personnel involved?

Does the utility have a public notification plan?

Does the utility have procedutes 1o limit public access w and contact with arcas al-
fected with SSOs? {Procedure can be delegated to another authority)

Does the utility use containment techmniques to protect the storm drainage systems?

) ;

Yis A

OERP-11 Do the overflow records metude the following information? (Check all thut apply
T Date i time 1 Location 1 Any remediation elfors
7] Cause s) [ How it was stopped 1 Bstinaned fowrvelume discharged
T Namey of affecied receiving water(s) 7 Durtion of overlow
OERP-12  Does the utility have signage to keep public from effected area? 3 a:\| l “a
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Smoke and Dye Testing (SDT)

\T-—uu-r UL S T A T e & PN SRPTIY oA h

SDT-0!

L AW R Lt P g e T B R e K e 4 e

Does the utility have a smoke testing program to identity sources of inflow and
intiltration?

ST T 1K i et st v Eet a8 T A L e

SDT-01A  -Does the utility have a smoke testing program to identify sources of inflow and ——y
. . .. \ 3 kY
intiltration in illepal connectors? U\ L.\ ']

SDT-01B  Dues the utility have a smoke testing program to identify sources of inflow and _
. . . . . , N
infiltration in house laterals (private service laterals)? D

SDT-02  Arc there written procedures for the frequency and schedule of smoke testing? e

5D7T-03 ls there a documented procedure for isofating line segments? 0

SDT-04 s there a documented procedure for notifying local residents that smoke testing will v ] o
be conducted in their area? ' ~

SDT-03 What is the guidelme for the maximum amount of the line o be tested at one tme?
iFeer or Milest —_—

SDT-06  Are there guidelines for the weather conditions under which smoke testing should be
conducted?

SDT-07  Docs the utility have a goal for the percent of the system snioke tested each year? )

SDT-08 What percent of the system has been smoke tested over the past year? o,

SDT-09 Do the written records contain location, address, and description of the smoking ele- \TZ] ~)
ment that produced a positive result?

SDT-10 Does the utility have a dye testing program? Vrs w

SDT-11 Are there written procedures for dye testing? G

SDT-12 Does the utility have a goal for the percent of the system dye tested each year? E!» : , T

SDT-13 What percent of the main collection systen has been dyve tested over the past year”? o

SDT-14  Does the utility share smoke and dye testing equipment with arother wi lity? i




Hydro_gen Sulfide Monitoring and Control (HSMC)

Bt T N S PP

HSMC-01  How would you rate the systems vidnerabidity for hydrogen sullide corrosion”! (Chock ondy: one) J

[ &0t a prublem 1 0nlvin a fow solated areas [ 5 A major problem 7
|

HSCM-02  Does the utility have a corrosion control program? 1 o

HSCM-03 Does the utility take hydrogen sulfide corrosion into consideration when designing N ~a
new or replacement sewers?

HSCM-04 Does the utility have written procedures for the application of chemical dosages? l~, ; ;l

HSCM-035 Are the chemical dosages, dates, and locations documented? Y <~

HSCM-06 Does the utility document where odor is a continual problem in the system? i~ il

HSCM-07 Does the utility have a program in place for renewing or replacing severely corroded [_I NO
sewer lines to prevent collapse?

HSCM-08  Are the Jollowing methods used for hvdrogen sulfide control? (Check all that apply)

1 Aeration {3 Chlorine [ Pofassium permangunate
O Irow salis [ Sadium hydroxide [[] Biofiltration
] Enzymes 7] Hydrogen peroxide ] Other

(7 Activated charcoal canisters

HSCM-09  Daes the systern comtaw @ir reliel valves at the high peints of the foree main system? li l!

HSCM-t0 How often are the vulves maintaioed and inspected? (Heekly: Momibihy, etc.j

HSMC-11 Does the utility enforce pretreatment requirements? [:I '_’\—’]
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Computer Model Summary



Computer Model Summary

A.1 Introduction

To perform a capacity analysis of the existing collection system, a computer model of
existing sanitary sewers 8 inches and larger within the city limits was prepared. The
information required for the preparation of the model included manhole locations, rim
elevations, sewer sizes, pipe lengths and invert elevations. The City of Lee’s Summit
made this information available on an internet “ftp” site in database format. The original
database was downloaded as a single geodatabase file. The geodatabase was broken into
separate shape files for manholes, pipes, wet wells, pump stations, streets, and basins
(watersheds) to be imported into the H2OMap Sewer modeling software.

The software used for the computer model was MWHSoft's H2OMap Sewer. This
software was chosen by the city to be used by the city’s engineering staff for future
planning efforts. Therefore the model was developed with the same software so the city
would have a prepared model at the completion of the project.

A.2 Model Set-up

Following downloading and separating the geodatabase the individual files were
imported into the H2OMap Sewer software. The attributes of the original database was
mapped to the software recognized attributes as indicated in Tables A-1 through A-3 for
the indicated system componets.

Table A-1 Manholes and Cleanouts

H20Map Field Identifier Database Field Identifier
ID Mapping FACILITYID
RIM_ELEV RIMELEVATION

The provided database has a “SUBTYPE” field that has data input differing from what
the modeling software recognizes. A new field was created “TYPEH20” to map to TYPE.

For the manholes under the lakes a field had to be created to “seal” these manholes for
the modeling software. A sealed manhole does not allow flow to enter or escape from

the modeled system.
Table A-2 Gravity and Pressure Pipe

H20Map Field Identifier Database Field Identifier
ID Mapping FACILITYID
MATERIAL MATERIAL
FROM_INV ELEVATIONUPSTREAM

06_1018_APPENDIX A ¥S1.00C 1
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TO_INV ELEVATIONDOWNSTREAM
LENGTH RECORDEDLENGTH
DIAMETER DIAMETER

FROM UPSTREAMFE

TO DOWNSTREAM
CAL_LENGTH SHAPE_LENGTH

The provided database has a “SUBTYPE” field that has data input differing from what
the modeling software recognizes. A new field was created “TYPEH20” to map to TYPE.

Table A-3 Wet Wells
H20OMap Field Identifier Database Field Identifier
ID Mapping FACILITYID
WWELLHYD->TYPE WETWELLTYP

WWELLHYD->BTM_ELEV WETWELLBOT
WWELLHYD->MIN_LEVEL WETWELLMIN
WWELLHYD->MAX_LEVEL | WETWELLMAX

WWELLHYD->INIT_LEVEL WETWELLINI
WWELLHYD->DIAMETER WETWELLDIA

Pump Stations

Pump station information was provided by city staff and the pump features were
created within the modeling software,

The modeling software error checking capabilities and engineering judgement were used
to clean up the inventory data. Assumptions used for data cleanup were as follows:

- All manholes were modeled as 4" diameter.

- Orphaned links and nodes were eliminated from the system.

- Links with undefined nodes were redrawn to define node information for the
link.

- Similarly links with identical end nodes and with invalid number of items
were redrawn capturing the correct manholes,

- Rim elevations for manholes indicating rim elevations lower than pipe invert
elevation were arbitrarily raised to an elevation of 1000 feet. Some instances required
the rim elevation to be raised to 1100 feet.
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- Invert elevations were set to the elevation of the adjacent link upstream or
downstream when possible. Straight line interpolation was used when no other

information was available.

A detailed inventory of sanitary sewer system assets is provided in Section 4.

A.4 Model Loading

Once the database was cleaned up to the point the model would perform a complete run
projected wet weather flows were loaded into each manhole. The projected flows were
provided by Archer Engineers. To identify how much flow would be loaded into each
manhole a map was developed detailing 158 sub-basins. A spreadsheet was created
along with the map with the projected peak wet weather flows to be produced from each
individual basin. Please see section 3.5 for details on the development of the projected

flows,

Once the incremental flow by sub basin was established the data was further refined by
calculating an estimated base flow for average daily conditions. The base flow and peak
flow were related in a “peaking” curve that was loaded into the model. This curve was
used to similate the relationship that as the area of drainage increases the amount of flow
per acre decreases. Once the amount of flow to be loaded into each basin was calculated
GIS functions in ArcGIS were used to count the number of manholes in each sub basin
and insert a field into the database indicating which basin each manhole was in,
Combining the information a load per manhole was established for each sub basin and
the manholes could be loaded with a lookup function in Microsoft Office Excel. From
there a comma delimited text file was generated that could be loaded into the model
providing the load for each manhole.

A.5 Model Runs

Projected flows for each of 3 conditions were established: 2015 growth projections,
ultimate growth projections assuming all PRI property would eventually develop, and
ultimate growth projections assuming all PRI property would not develop. The
previously described procedure was carried out for each growth condition. The loads for
each growth condition were loaded into separate scenerios within the model and the
curve from each condition was assigned to peak the corresponding scenerio. Each
scenario was run within the model. At the completion of each scenario run the
cumulative output from the model was compared back to the original flow projection
spreadsheet to verify the output of the model. With additional manipulation of the base
flows within the model the output agreed with the spreadsheet to within 5%-7.5%.

As these model runs were completed the output indicating which gravity mains were
overloaded was used as the basis for the improvements recommended in section 5.1.

In addition to the model run for each of the growth conditions a model run was
performed using the 1998 monitered flows from the GBA report. The monitored flows
were only input into the model for the basins indicating a higher k-value than 0.006. The
“k”-value is an assigned value based on the leakyness of the system.

The information from this run was compared against the amount of overloaded pipe
from the ultimate growth projection with PRI scenario. This comparison provided a cost
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effective analysis of the recommended collection system improvement detailed in section
7.1.

A.6 Model Maintenance and Updating.

The model developed is based on the City's GIS inventory data, flow and rainfall
monitoring performed by others, the standard design flow curve for the City, and
population estimates. The model is a representation of the sewer system and is a
valuable tool to evaluate system capacity and to determine the effectiveness of planned
improvements. In order to keep the model in good working order, it is important that
regular model maintenance and updates be performed on a regular basis, Model
maintenance recommended is as follows:

- Continue to resolve differences between the City GIS system and the model. 1tis
recommended that the City's GIS department conduct checks identify differences and
make recommendations for updates to the model inventory.

- Incorporate completed system improvement projects into the model on an annual basis.
- Incorporate new flow and rainfall data into the model! loading parameters. ltis
recommended that the model be recalibrated on at least a 5 year cycle.

- Convert the existing model into a fully dynamic model by upgrading the existing
software
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