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INTRODUCTION

PURPOSE AND SCOPE
The purpose of this study is to provide a master plan for the water and sewer facilities needed to

serve the City of Piperton as it grows to its full development potential.

The study scope includes:

1. Description of study area.

2. Review of current conditions, including population data and existing facilities.

3. Projections of future conditions (Year 2020 and ultimate), including the number and locations

of future customers.

4. Development of water and sewer facilities required to serve these customers.

5. Cost estimates for both the initial capital expenditures and for operation and maintenance of

the water and sewer facilities.  

6. Discussion of options for potential funding sources for recommended improvements.

STUDY AREA
The study area considered in this report is the area inside the “urban growth boundary,” as defined

in the City of Piperton’s “Urban Growth Boundary Report,” September 1999.  This plan is required

by Public Chapter 1101, passed by the Tennessee General Assembly in 1998.  As shown on Figure

1.1, the area is bounded by the Fayette/Shelby County line to the west, the Tennessee/Mississippi

state line to the south, Macon Road to the north, and an imaginary line to the west running through

Alexander and Shaws Creek.  The area encompasses approximately 42.5 square miles.





CHAPTER 2
Customer Projections



00122piperton 2.2

CUSTOMER PROJECTIONS

RESIDENTIAL
The current population of the City of Piperton inside the city limits is approximately 700 persons.

This figure excludes numerous subdivisions around Fisherville Lane and individual residences in

the northern portion of the urban growth boundary.  The estimated current population inside the

study area is 1,800.  Based on the recent growth in surrounding communities and the planned

construction of a major interstate-type transportation corridor (State Route 385) along the western

border of the study area, the population of Piperton inside the urban growth boundary is expected

to increase to 25,000 by the year 2020.  At ultimate development, the urban growth boundary

population is expected to be 36,700 (Table 2.1).  

TABLE 2.1

CITY OF PIPERTON

Customer Projections

Customer Type

Year

2000 2005 2010 2020 Ultimate

Residential (persons) 1,800 5,000 11,000 25,000 36,700

Commercial (acres) 100 200 320 600 900

Industrial (acres) 122 240 380 700 2,000

Source: John Huffman, Mayor of Piperton, and Consolidated Technologies, Inc.

Despite the predicted population increase, City officials propose to maintain a semi-rural

atmosphere, as reflected in the most recent version of their Land Use Plan (see Appendix A).  This

draft plan allows residential development at a maximum density of one dwelling unit per acre as

an average for each square mile of area.  While the actual lot sizes can be smaller, the amount of

green space within each development must be sufficient to maintain the average housing density

at one dwelling unit per acre per square mile. 
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COMMERCIAL/INDUSTRIAL
Commercial acreage is expected to increase sixfold over the next 20 years, from 100 to 600 acres.

The amount of industrial property is projected to grow at a similar rate, from 122 now to 700 acres

in 2020.  At ultimate build-out, commercial acreage is projected to be 900 acres, while industrial

property would be 2,000 acres; most of the increase over the Year 2020 industrial acreage is

expected to occur in the Northeast Mississippi Industrial Park.  

CUSTOMER DISTRIBUTION
Existing land use in the urban growth boundary is presented on Figure 2.1.  Development in the

study area is impacted significantly by the Wolf River and its 100-year floodplain.  Current

residential, commercial, and industrial uses account for approximately 4,500 acres.  Floodplain

makes up approximately 9,000 acres.  The majority of future growth will occur in the remaining

“vacant” property of approximately 12,300 acres.  

For the Year 2020, future residential, commercial, and industrial development is predicted to

generally follow existing development and major roadways, and is based on the following

assumptions:

1. No development will occur in the 100-year floodplain.

2. 75 percent of the available land south of the Wolf River will be developed.

3. All of the industrial development and 75 percent of the commercial development will be in the

southern region.

4. The remainder of projected development through the Year 2020 will occur in the north.

The expected land use in the Year 2020 is presented on Figure 2.2.  

For the ultimate build-out condition, the amount of “vacant” or underdeveloped property is assumed

to be zero.  Additional industrial acres are assumed to be located in north Mississippi.  The ultimate

build-out land use is presented on Figure 2.3.  
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FLOW PROJECTIONS

There are no public water facilities north of the river at this time.  For the existing service areas

south of the Wolf River, the City of Piperton obtains potable water from the City of Collierville.   This

potable water is received through three separate permanent flow meters installed on Highway 57,

Highway 72, and Keough Road.  An “Unaccounted for Water Study” prepared in 1997 showed that

the City had over a 42 percent loss between the three flow meters and the 300 individual customer

meters.  Data on water consumption is limited, and its reliability is questionable due to problems

with the meters. 

Piperton has no public sewerage facilities at all.  As a result, detailed records of wastewater

generation  are nonexistent.  Therefore, projections regarding demand are based on Tennessee

Department of Environmental and Conservation (TDEC) guidelines and engineering judgment.  

WATER PROJECTIONS

Residential
The neighboring city of Collierville has a population of 30,000 people.  Potable water usage for a

typical Collierville customer ranges from 67 to 95 gallons per day (gpd) per person. TDEC suggests

an average residential flow of 100 gpd per capita for design purposes.  This value will be used in

this study for existing and future average potable water use.  

Commercial/Industrial
TDEC recommendations for potable water are based on actual building sizes and application.  At

this time,  the size and type of future commercial developments in Piperton are unknown. TDEC

guidelines for estimating commercial sewage flow recommend an average of 500 gpd per acre. 

TDEC guidelines also suggest an industrial flow factor of 1,000 gpd per acre which is used in this

report for existing and future conditions.



00122piperton 3.3

Total Average Water Demand
Estimated future average daily potable water usage for the City of Piperton is shown in Table 3.1.

TABLE 3.1

CITY OF PIPERTON

Average Daily Water Usage

Development Usage (gpd)

Category Year 2020 Ultimate Year 2020 Ultimate

Residential (units) 8,333 12,233 2,500,000 3,670,000

Commercial (acres) 600 900 300,000 450,000

Industrial (acres) 700 2,000 700,000 2,000,000

TOTAL 3,500,000 6,120,000

Maximum Daily Demand
Maximum daily demand represents the greatest amount of water a system will use in a day.  TDEC

suggests small residential water systems use a multiplier of 1.5 to 2.0 times the average daily flow.

Based on 12 months of data from Piperton, the highest demand in a summer month is 152 percent

higher than the average monthly flow rate.  Since the highest reported value is a monthly average,

a multiplier of 2.0 is used in this study to estimate daily peak flows for future situations (Table 3.2).

Fire Flows
The Insurance Service Organization (ISO) suggests that water distribution systems be capable of

supplying a minimum of 1,500 gpm at 20 psi for fire protection purposes.  In most cases, this

instantaneous demand exceeds the peak customer demand for Piperton and therefore it will govern

water line sizes, as discussed in later chapters.
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TABLE 3.2

CITY OF PIPERTON

Peak Daily Water Demand

Category
Year 2020

Peak Demand Ultimate

Residential 5,000,000 7,340,000

Commercial 600,000 900,000

Industrial 1,400,000 4,000,000

TOTAL 7,000,000 12,240,000

WASTEWATER PROJECTIONS
Piperton has no municipal wastewater collection or treatment facilities.   Residents and businesses

rely on  individual on-site septic systems to treat their wastewater. 

Since there are no wastewater flow rates from the City of Piperton, the primary sources of

information for this section are the TDEC recommendations and the water use data developed in

the preceding section.  This information is used to determine projected sewage flows for both

average and peak conditions. 

Residential
Residential flows are determined on the basis of population times average per capita contribution

of wastewater.  TDEC suggests an average residential flow of 100 gpd per capita for conventional

gravity sewer systems, which accounts for infiltration/inflow (I/I) plus normal water consumption.

Commercial/Industrial
TDEC guidelines suggest an average commercial flow of 500 gpd per acre, which includes an

allowance for I/I.  The guidelines suggest an industrial flow factor of 1,000 gpd per acre, which is

used in this report for future conditions.
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Average Wastewater Flows
Estimated future average daily wastewater flows for the City of Piperton are shown in Table 3.3.

These flows are used for sizing wastewater treatment facilities.

TABLE 3.3

CITY OF PIPERTON

Average Daily Wastewater Flows

Category 

Development Flow (gpd)

Year 2020 Ultimate Year 2020 Ultimate

Residential (units) 8,333 12,233 2,500,000 3,670,000

Commercial (acres) 600 900 300,000 450,000

Industrial (acres) 700 2,000 700,000 2,000,000

TOTAL 3,500,000 6,120,000

Peak Flows
Peak flow is considered to be the maximum design flow.  Although peak flows are expected to

occur infrequently, they are the controlling design factor in sizing a wastewater conveyance system

to prevent surcharging and/or overflows.

When sizing major interceptor sewers or pumping stations, a peaking factor of 2.5 times residential

sewage flows  is used due to hourly variations over a 24-hour period.  Minimum flows usually occur

around 4:00 a.m., with peak flows later in the morning and in early evening.  In this cycle,

approximately half the sewage generated in the course of the day arrives at the treatment plant in

an 8-hour period.  For commercial and industrial flows, anticipated peak daily flows are calculated

by multiplying average daily flows by a peak factor of 2.0.  Each of these peaking factors includes

an allowance for normal I/I.

Estimated future peak daily wastewater flows for the City of Piperton are shown in Table 3.4.
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TABLE 3.4

CITY OF PIPERTON

Peak Daily Wastewater Flows

Category 

Peak Daily Flow (gpd)

Year 2020 Ultimate

Residential 6,250,000 9,175,000

Commercial 600,000 900,000

Industrial 1,400,000 4,000,000

TOTAL 8,250,000 14,075,000

Wastewater Loading
In the absence of data on wastewater loading rates, a value of 250 mg/l for both biochemical

oxygen demand (BOD) and suspended solids (SS) will be used in this report.  Per TDEC

guidelines, these rates are typical for residential and light commercial/industrial flows. 

DISTRIBUTION OF CUSTOMERS/FLOWS
In order to prepare preliminary layouts of future water and sewer facilities, the projected locations

of residential, commercial, and industrial customers within the urban growth boundary must be

determined.  The land use plans previously presented on Figures 2.2 and 2.3 provide some

indication of these locations.  

Water lines will generally follow existing road corridors or new roads as they are built to accompany

new developments.  Sewer lines will follow natural drainage patterns, where possible, to take

advantage of gravity flow.  Figure 3.1 shows the drainage basins in the study area.  Table 3.5

indicates the projected population and land use in each drainage basin for the Year 2020 and

ultimate build-out conditions.
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TABLE 3.5

CITY OF PIPERTON

Customers

Year 2020 Ultimate Build-Out

Drainage
Basin No.

Residential
Dwellings

Commercial
Acres

Industrial
Acres

Residential
Dwellings

Commercial
Acres

Industrial
Acres

North Region

1 420 20 0 320 120 0

2 190 0 0 190 0 0

3 1,110 55 0 1,570 55 0

4 165 0 0 165 0 0

5 650 0 0 1,525 0 0

6 830 60 0 1,245 160 0

7 668 15 0 1,718 65 0

TOTAL 4,033 150 0 6,733 400 0

South Region

8 360 335 122 360 335 122

9 700 20 0 700 20 0

10 160 0 0 824 25 0

11 200 0 0 406 0 0

12 820 45 0 820 45 0

13 2,060 30 0 2,330 55 0

14 0 20 578 0 20 578

TOTAL 4,300 450 700 5,440 500 2,000*

*Includes 1,300 acres in Northeast Mississippi Industrial Park.
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EXISTING FACILITIES

WATER FACILITIES
As mentioned in Chapter 2, there are no public water facilities north of the Wolf River, and no

existing transmission mains cross the river.  The following discussion of municipal water facilities

is divided into two separate regions, north and south of the river. 

South Side
For the distribution network south of the river, the City of Piperton acquires its potable water from

the City of Collierville.  The existing network consists of three metering stations, 16,000 LF of 12-

inch and 75,000 LF of 6-inch PVC pipe, 70 fire hydrants, and 54 isolation valves, These water lines

supply approximately 300 metered customers located within the city limits.  

  

The master meters are located on:

1. A 6-inch line on State Route 57.

2. A 12-inch line on Keough Road.

3. A 6-inch line on U.S. Route 72.

Fire hydrant tests exhibited a static pressure of 80 psi with 56 psi residual on State Route 57, 84

psi static and 60 residual on Keough Road, and 52 psi static and 18 residual on U.S. Route 72.

All flows reported were for a 500-gpm fire flow test.

North Side
On the north side of Wolf River, there are no existing public water lines in the urban growth

boundary.  The residents rely exclusively on individual wells for their water supply.   

Memphis Light, Gas, and Water (MLGW) Division water lines are located just west of the service

area -- a 6-inch line on Macon Road and an 8-inch water line on Raleigh-LaGrange Road.  Both

lines end at the Shelby/Fayette county line on the west side of the urban growth boundary.  MLGW
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and the City of Piperton have an agreement that would allow Piperton to purchase water through

master meters at those locations if facilities were available.  Fire hydrant tests near the county line

on the 6-inch  transmission main exhibited a static pressure of 68 psi and a fire flow of 600 gpm

at 20 psi.  The 8-inch water line has a similar static pressure and a fire flow of 1,200 gpm at 20 psi.

At the current flow rates and pressures, the Memphis system has the potential to supply small

residential communities with potable water but does not offer adequate fire protection for large

communities. 

One of the water treatment plants owned by MLGW is located approximately 5 miles west of the

county line.  Currently, the transmission mains consist of 6-, 8-, 10- and 12-inch lines.  Because

of rapid growth in the region, MLGW expects its existing system to be inadequate to serve current

and future customers.  Anticipating the extension of service to the Piperton area, the Master Plan

prepared for MLGW proposes a new 24-inch water line.  This line will originate at  the water

treatment plant, parallel Monterey Road, and end approximately 1,500 feet from the county line.

Sections of this new pipeline have already been constructed but have not been placed in service.

WASTEWATER FACILITIES
There are no existing municipal wastewater facilities in the urban growth boundary.  All residents

rely exclusively on individual septic systems.  
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REQUIRED WATER FACILITIES

In developing alternative scenarios to provide potable water to residents of Piperton, the guidelines

below were followed:  

• The water system design must be in accordance with the TDEC Division of Water Supply,

which requires the provision of 24 hours of water storage.  

• All water lines will be designed for fire flow conditions (minimum of 20-psi residual at 1,500-

gpm fire flow condition).  

• Multiple storage tanks are preferred so that construction and costs of these tanks can be

phased.  

• The selected alternative must be capable of providing adequate volumes and pressures to

residents throughout the urban growth boundary. 

DESCRIPTION OF ALTERNATIVES
Three alternatives have been developed for providing water service to the City of Piperton through

the year 2020 and for ultimate build-out.  As mentioned earlier, the service area is basically

bisected by the Wolf River, and there are presently no public water facilities north of the river.

Therefore, the discussion of each alternative is divided into two sections: north of the Wolf River

and south of the Wolf River.  The alternatives include:

1 Purchase Water from One
Wholesaler

Collierville would supply both the north and the south
regions.

2 Purchase Water from Two
Wholesalers 

Memphis Light, Gas, and Water (MLGW) would supply
the north; Collierville would continue to supply the
south. 

3 Construct and Operate Two
Water Treatment Systems 

Piperton would develop its own water system, with one
treatment plant in the south and one in the north.  
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The following sections describe each alternative in detail based on Year 2020 conditions.  The

ultimate build-out conditions would be similar, except for some larger lines and additional storage

tanks.  Appendix B includes the ultimate build-out information.

Alternative 1 - Purchase Water from Collierville for Both the North and South Regions 
With Alternative 1, water for both the north and south regions would be purchased from Collierville

through the three existing metering locations.  These meters as well as the entire existing

distribution network south of the river would undergo a major upgrade to sustain the projected 7-

mgd peak daily demand for the total system (4.4 mgd for the south, 2.6 for the north).  

In order to reach the northern region, a single main on State Route 196 would be required to cross

the Wolf River.  A booster station would be required in the northern region to maintain the proper

hydraulic grade.   Storage tanks in both the north and south would support a 24-hour average

demand.  

Alternative 2 - Purchase Water from Two Wholesalers (Collierville for South, MLGW for

North)
For the south region, water would continue to be purchased from Collierville.  The existing

distribution system would be upgraded and expanded to handle the projected peak demand of 4.4

mgd in this region and to include storage tanks for fire protection and peak flow conditions.  

The north region would be served by MLGW through new master meters on Macon, Raleigh-

LaGrange, and Monterey Roads.  A new distribution network would be constructed, with storage

tanks for fire protection and peak flow conditions (peak demand of 2.6 mgd).  Unlike Alternative

1, this option would not require a river crossing or a booster station to serve the north region.  

Alternative 3 - Construct and Operate Two Water Treatment Systems
A third alternative would be for Piperton to cease the wholesale purchase of water and to construct

and operate its own water system.  This study examined the construction of one treatment plant

north of the river and one to the south.  New production wells with a total production capability of

7.0 mgd would be required to accommodate the year 2020 peak daily demand.  The ground water

would be treated as required, filtered, disinfected with chlorine, and discharged into a clearwell for

storage and CT requirements.  High service pumps would dispense the treated water into the

distribution system. 
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HYDRAULIC MODELING
In order to ensure that adequate flows and pressures would be available to all customers, a

computer model was used to simulate conditions under all three alternatives.  The computer

analysis used “WaterCAD for Windows, Version 3.0," by Haestad Methods, Inc.  The basis of the

program is a direct solution of the basic pipe system hydraulic equations utilizing the Hazen

Williams equation to compute water line hydraulic losses.  Input data includes: 

1. Length, diameter, and material type of the pipe to be included in the analysis.

2. Elevations at pipe intersections and nodes (obtained from the USGS maps).

3. Storage tank information, including location, dimensions, and elevations (as determined by

USGS maps and trial and error.) 

4. Water demand information and location.  (This was installed in the program by inserting the

average daily demand at node locations closest to the projected demand.  A global edit

function was used in the model to incorporate the peak daily demand of 2.0 times the

average demand.)

5. Fire flow demands of 500 gpm.

   

The hydraulic grade for both the south and north regions was set at 550 feet mean sea level (msl),

which is approximately the grade of both the  Collierville distribution system and the MLGW

distribution system.  Storage tanks (two in the north and two in the south) were placed in areas of

adequate elevation to allow storage for peak demands and fire flow conditions.   Both tanks in the

southern region were one-million-gallon elevated storage tanks, while the northern region used a

500,000-gallon tank and a 750,000-gallon elevated storage tank. 

The WaterCAD Model produces output data for every pump, pipe, storage tank, and system node.

Specific data examined for the model included node pressure, pipe pressure losses, pipe flow

rates, and storage tank response.   (See Appendix B for pipe network and data files.)

The distribution system was analyzed for fire flow conditions (1,500-gpm demand and 20-psi

residual) throughout the urban growth boundary.  Fire flow conditions, rather than residential

usage, govern the required size of transmission mains throughout the distribution system.  

To allow adequate fire flow pressures and flow rates at all points (including dead ends), the model

indicates that a minimum pipe size of 12 inches is required for the main pipe network.  Individual
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subdivisions may be able to use 8- or 10-inch lines within their confines; however, the main piping

network must be adequately sized for all flows.  

ESTIMATED COSTS
Construction costs for the water treatment, pumping, and transmission facilities are based on actual

construction costs for similar components on other projects.  The basic costs for each component

have been adjusted to reflect anticipated construction conditions in the Piperton area.  All

construction costs are presented as current (Year 2001) costs. 

To arrive at total project costs for the alternative analysis, a variety of incidental costs must be

added to the estimated construction costs.  For preliminary purposes, these costs were estimated

as a percentage of construction costs.  Construction cost estimates are considered to be at the

conceptual stage; therefore an allowance of 15 percent for construction contingencies is included.

Other project costs such as engineering, legal, administrative, etc., are included at 15 percent of

the total construction costs for this report.

Property costs for storage tanks or treatment plants are assumed to be $5,000 per acre.  Easement

costs for distribution lines are assumed to be $1.50 per linear foot of water line on private

easements and $2,000 per acre for well sites or wellhead protection areas.

Operation and maintenance (O&M) costs are based on data from comparable systems and

engineering judgment.  No attempt is made to determine detailed costs of personnel, utilities,

chemicals, etc.  Instead, “order of magnitude” estimates of O&M costs are utilized for the

alternative analysis.

To compare costs on an annualized basis, it is assumed that the cost of capital includes an interest

rate of 7 percent for an amortization period of 20 years.

Tables 5.1, 5.2, and 5.3 contain the capital costs and O&M costs for Alternatives 1, 2, and 3

respectively.  Appendix C contains similar cost tables for the ultimate build-out conditions (5.1u,

5.2u, and 5.3u).  
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TABLE 5.1

CITY OF PIPERTON

Alternative 1 - Collierville Supplies North and South
Capital Costs

Item Description Unit Quantity Unit Price Cost

     Northern Region

500,000-gallon Elevated Storage Tank EA 1 $525,000 $ 525,000

750,000-gallon Elevated Storage Tank EA 1 750,000 750,000

12-inch Ductile Iron Pipe LF 102,400 27 2,764,800

 Subtotal $ 4,039,800

     Wolf River Crossing

16-inch Ductile Iron Pipe LF 17,800 $         38 $ 676,000

12-inch Ductile Iron Pipe Replacing Existing 6-inch
PVC

LF 13,800 27 373,000

River Crossing - Directional Drill LF 500 200 100,000

Booster Station (2.5 mgd), Building, and Controls EA 1 200,000 200,000

Subtotal $ 1,349,000

     Southern Region

1,000,000-gallon Elevated Storage Tank EA 2 $1,000,000 $ 2,000,000

12-inch Ductile Iron Pipe LF 66,500 27 1,795,500

12-inch Ductile Iron Replacing Existing 6-inch PVC LF 21,200 27 572,400

 Subtotal $ 4,367,900

 Estimated Construction Cost $ 9,756,700

Construction Contingencies 1,463,500

Engineering, Legal, Administrative, Etc. 1,463,500

Land and Easements 49,700

Total Project Cost $ 12,733,400

Annual Operation & Maintenance Costs
Purchased Water $ 1,277,500

Distribution System Maintenance 1,277,500

Depreciation 133,300

Total O&M Cost $ 2,688,300
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TABLE 5.2

CITY OF PIPERTON

Alternative 2 - Collierville Supplies South, MLGW Supplies North

Capital Costs

Item Description Unit Quantity Unit Price Cost

     Northern Region

500,000-gallon Elevated Storage Tank EA 1 $525,000 $ 525,000

750,000-gallon Elevated Storage Tank EA 1 750,000 750,000

12-inch Ductile Iron Pipe LF 102,400 27 2,764,800

 Subtotal $ 4,039,800

     Southern Region

1,000,000-gallon Elevated Storage Tank EA 2 $1,000,000 $ 2,000,000

12-inch Ductile Iron Pipe LF 66,500 27 1,795,500

12-inch Ductile Iron Pipe Replacing Existing 6-
inch PVC 

LF 21,200 27 572,400

12-inch Ductile Iron Pipe Replacing Existing 6-
inch PVC

LF 13,800 27 372,600

 Subtotal $ 4,740,500

Estimated Construction Cost $ 8,780,300

Construction Contingencies 1,317,000

Engineering, Legal, Administrative, Etc. 1,317,000

Land and Easements 44,500

Total Project Cost $ 11,458,800

Annual Operation & Maintenance Costs

Purchased Water $ 1,277,500

Distribution System Maintenance 1,277,500

Depreciation 120,500

Total O&M Cost $ 2,675,500
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TABLE 5.3

CITY OF PIPERTON

Alternative 3 - Piperton Produces Water Using Two Treatment Systems
Capital Costs

Item Description Unit Quantity Unit Price Cost

     Alternative 2 Tank and Transmission Main Costs

Total Alternative 2 Distribution System (from Table 5.2) $ 8,780,300

     Additional Items - Northern Region

High Service Wells and Raw Water Line (1.0 mgd) EA 2 $   350,000 $ 700,000

Treatment System (2 mgd) EA 1 3,000,000 3,000,000

CT Tank (400,000 gallon) EA 1 250,000 250,000

12-inch Ductile Iron Pipe LF 1,000 27 27,000

Subtotal $ 3,977,000

     Additional Items - Southern Region

High Service Wells and Raw Water Line (1.0 mgd) EA 4 $   350,000 $ 1,400,000

Treatment System (3.5 mgd) EA 1 5,250,000 5,250,000

CT Tank (750,000 gallon) EA 1 400,000 400,000

12-inch Ductile Iron Pipe Replacing Existing 6-inch
PVC

LF 10,500 27 283,500

12-inch Ductile Iron Pipe LF 1,000 27 27,000

 Subtotal $ 7,360,500

Additional Items Total $ 11,337,500

Estimated Construction Cost $ 20,117,800

Construction Contingencies 3,017,700

Engineering, Legal, Administrative, Etc. 3,017,700

Land and Easements 165,700

Total Project Cost $ 26,318,900

Annual Operation & Maintenance Costs
Water Production 638,800

Distribution System Maintenance 1,277,500

Depreciation 395,700

Total O & M Cost $ 2,312,000
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COMPARISON OF ALTERNATIVES
Table 5.4 compares the estimated costs of the three identified alternatives for future water facilities

in Piperton on an annual basis.

TABLE 5.4

CITY OF PIPERTON

Comparison of Water Alternatives

Capital Cost O&M Cost Debt Service* Total Annual Cost

Alternative 1 $12,733,400 $2,688,300 $1,196,900 $3,885,200

Alternative 2 $11,458,800 $2,675,500 $1,077,100 $3,752,600

Alternative 3 $26,318,900 $2,312,000 $2,474,000 $4,786,000

*Based on interest rate of 7 percent for 20 years.

Alternative 2, purchasing water from two wholesalers, has the lowest capital cost, lowest O&M cost,

and the lowest total annual cost of the three alternatives.  Alternative 1 is slightly more expensive,

due primarily  to the capital and operating costs for the required Wolf River crossing and booster

pumping station.  

Alternative 3 would involve the City of Piperton producing its own water, while Alternatives 1 and

2 involve purchasing water from Collierville and/or MLGW.   At the present time, the cost to

purchase water is $1.00 per 1,000 gallons.  The estimated cost to produce water (excluding any

capital costs for supply or treatment facilities) is $0.50 per 1,000 gallons.  In order for Alternative

3 to be less expensive than Alternative 1 or 2, the incremental capital cost difference for

constructing wells, water treatment plant(s), and CT tanks must be less than $0.50 per 1,000

gallons on an amortized debt basis.  Based on the cost estimates presented herein and the

average daily consumption of 3.5 mgd in the Year 2020, the amortized debt cost for the treatment

portions of Alternative 3 equals $1.00 per 1,000 gallons.  This means that the total annual cost of

Alternative 3 is significantly higher than that of the other two alternatives, thus precluding its

selection.



00122piperton 5.10

RECOMMENDED PLAN
A combination of features from Alternative 1 and Alternative 2 appears to be the best solution for

providing an economical and flexible water supply network for Piperton.  The solution would be to

connect to both the Collierville and MLGW water systems as shown for Alternative 2 and also to

construct the Wolf River crossing and booster pumping station as shown for Alternative 1.  Under

this variation, the City of Piperton would have the ability to purchase treated water from either or

both wholesalers.  This would likely improve Piperton’s water rate negotiating position while also

producing backup flexibility should either the Collierville or MLGW system experience significant

problems.

Table 5.5 below presents the costs for this variation.  For purposes of this study, it has been

labeled the “selected water plan.”  It is recommended that future implementation of water facilities

in the City of Piperton and its urban growth boundary be in accordance with this plan.  Figure 5.1

presents the proposed water distribution system and other water facilities required for the selected

water plan to serve the Year 2020 population.
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TABLE 5.5

CITY OF PIPERTON

Selected Water Plan
Capital Costs

Item Description Unit Quantity Unit Price Cost

     Northern Region

500,000-gallon Elevated Storage Tank EA 1 $525,000 $ 525,000

750,000-gallon Elevated Storage Tank EA 1 750,000 750,000

12-inch Ductile Iron Pipe LF 80,700 27 2,178,900

16-inch Ductile Iron Pipe LF 21,700 38 824,600

 Subtotal $ 4,278,500

     Wolf River Crossing

16-inch Ductile Iron Pipe LF 17,800 $        38 $ 676,400

12-inch Ductile Iron Pipe Replacing Existing 6-inch
PVC

LF 13,800 27 372,600

River Crossing - Directional Drill LF 500 200 100,000

Booster Station (4.5 mgd), Building, and Controls EA 1 360,000 360,000

 Subtotal $ 1,509,000

     Southern Region

1,000,000-gallon Elevated Storage Tank EA 2 $1,000,000 $ 2,000,000

12-inch Ductile Iron Pipe LF 66,500 27 1,795,500

12-inch Ductile Iron Replacing Existing 6-inch PVC LF 21,200 27 572,400

 Subtotal $ 4,367,900

Estimated Construction Cost 10,155,400

Construction Contingencies 1,523,300

 Engineering, Legal, Administrative, Etc. 1,523,300

Land and Easements 49,700

Total Project Cost $ 13,251,700

Annual Operation & Maintenance Costs
Purchased Water $ 1,277,500

Distribution System Maintenance 1,277,500

Depreciation 140,800

Total O & M Cost $ 2,695,800





CHAPTER 6
Required Sewer Facilities
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REQUIRED SEWER FACILITIES

In developing alternative scenarios to provide wastewater collection, transmission, and treatment

for residents of Piperton, the guidelines below were followed:  

• Sewer system design must be in accordance with the TDEC Division of Water Pollution

Control.  

• Sewer collection and transmission facilities will be designed for peak flow conditions,

including an adequate allowance for infiltration/inflow (I/I).  

• Wastewater treatment plants must be designed to meet effluent criteria established by TDEC

(assumed to be secondary limits for discharge to Wolf River and tertiary/advanced tertiary

for all other receiving streams).  

• The selected alternative must be capable of providing adequate transmission and treatment

capacity for residents throughout the urban growth boundary.  

Since Piperton has no existing sewer facilities, the City is free to explore a wide range of

alternatives for wastewater treatment, transmission, and collection.  A general overview of the types

of options available is given below.  

WASTEWATER TREATMENT FACILITIES
Most communities in America have a sewer collection and transmission system delivering

wastewater to one or more centralized wastewater treatment plants.  Typically these plants are of

“conventional” design, using some variation of aerobic process to break down and remove the

harmful pollutants.  Such a system within the Piperton urban growth boundary would likely consist

of one or two central wastewater treatment plants discharging treated effluent to the Wolf River.

In fact, the “Preliminary Engineering Report, Wastewater Treatment Facilities for Piperton,

Tennessee” (BWSC, 1998), recommended this type of facility for the southern region of Piperton.

That report suggested the use of an aerated lagoon type facility, which would be an appropriate

process for Piperton until flows exceed a certain level.  (Both Rossville and Collierville have aerated
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lagoon type facilities, as do many other communities in west Tennessee.)   Aerated lagoon facilities

are most appropriate for small and/or rural communities.  As flows increase, it is likely that effluent

limitations will become more stringent.  This could necessitate consideration of mechanical

treatment processes such as oxidation ditches.  For this report, wastewater treatment facilities with

an average design flow of more than 2.5 mgd will be considered to require some mechanical

treatment processes.  

A centralized wastewater treatment system offers the following advantages :

• Low maintenance.
• Centralized operation.
• One (or two) discharge permits.

Disadvantages of such a system include:

• Large wastewater collection system required.
• Large land tract required.
• Possible odor problems.

As an alternative to centralized wastewater treatment facilities of conventional design, localized

treatment units involving the construction of small wastewater collection and treatment systems in

individual drainage basins or subdivisions are sometimes used.  Under this scenario, treatment

units could be sized for a few houses or hundreds of residences.  

Localized treatment units for Piperton would require either discharge to small surface streams or,

more likely, surface or subsurface land application of treated effluent to meet TDEC requirements.

Three types of localized treatment systems that might be applicable for Piperton are recirculating

sand filter, constructed wetland, or BioClereTM.  These processes are described in detail in

Appendix D and, though somewhat different, each has similar advantages and disadvantages:  

Advantages

• Large wastewater collection system not required.
• Low aesthetic impact.
• Minimal operator control required.
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Disadvantages

• Higher unit cost than centralized systems.
• Higher periodic maintenance expense.
• Large land requirement for land application.
• Numerous discharge permits required.

The capital costs of two conventional wastewater treatment facilities sized to handle the Year 2020

wastewater flow are presented in Table 6.1, while the costs for three types of localized treatment

process are presented in Table 6.2.  From a comparison of these tables, it is clear that centralized

treatment is more cost-effective than localized processes.  

TABLE 6.1

CITY OF PIPERTON

Centralized Treatment Capital Costs

Item Description Unit Quantity Unit Price Cost

North Treatment Plant (1.3 mgd) LS 1 $2,450,000 $ 2,450,000

South Treatment Plant (2.2 mgd) LS 1 3,800,000 3,800,000

Subtotal $ 6,250,000

Construction Contingencies 937,500

Engineering, Legal, Administrative, Etc. 937,500

Land and Easements 80,000

Total Project Cost $ 8,205,000
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TABLE 6.2

CITY OF PIPERTON

Localized Treatment Costs

Recirculating
Sand Filter 

Constructed
Wetland BioClereTM

Drainage
Basin 

No.

Average
Flow
(gpd)

Cost
($10.00/

gpd)

Land
Required
(acres)

Cost
($5.50/
gpd)

Land
Required
(acres)

Cost
($5.00/
gpd)

Land
Required
(acres)

North Region

1 136,000 $ 1,360,000 27 $ 748,000 30 $ 680,000 27

2 57,000 570,000 12 314,000 13 285,000 12

3 361,000 3,610,000 72 1,986,000 78 1,805,000 72

4 50,000 500,000 10 275,000 14 250,000 10

5 195,000 1,950,000 39 1,073,000 44 975,000 39

6 279,000 2,790,000 56 1,535,000 61 1,395,000 56

7 208,000 2,080,000 42 1,144,000 46 1,040,000 42

Total $ 12,860,000 258 $ 7,075,000 286 $ 6,430,000 258

South Region

8 398,000 $ 5,572,000 80 $ 2,189,000 87 $ 1,990,000 80

9 220,000 3,080,000 44 1,210,000 48 1,100,000 44

10 48,000 672,000 10 264,000 11 240,000 10

11 60,000 840,000 12 330,000 13 300,000 12

12 269,000 3,766,000 54 1,480,000 59 1,345,000 54

13 633,000 8,862,000 127 3,482,000 138 3,165,000 127

14 588,000 8,232,000 118 3,234,000 128 2,940,000 118

Total $ 31,024,000 445 $ 12,189,000 484 $ 11,080,000 445

Construction
Contingencies

6,582,600 2,889,600 2,626,500

Engineering, Legal,
Administration, Etc.

6,582,600 2,889,600 2,626,500

Land and Easements 3,505,000 3,850,000 3,505,000

Total
Project Cost

$ 60,554,200 $ 28,893,200 $ 26,268,000
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WASTEWATER TRANSMISSION FACILITIES
Wastewater transmission facilities usually consist of gravity interceptor sewers (10 inches in

diameter and larger) and wastewater pumping stations with force mains to transfer sewage from

one drainage basin to the next.  Transmission facilities are sized to handle peak wastewater flows,

including an allowance for I/I.  Peak flow is usually determined by multiplying average daily flow by

a peak factor ranging from 4.0 to 2.5.  For this study, a peak factor of 2.5 is used.  

Ordinarily interceptor sewers follow the natural drainage patterns of an area.  When flows from that

area can no longer be effectively carried by gravity to the destination point, a pump station with

force main is required to transport the collected wastewater into the adjoining drainage basin or to

a treatment facility.  

The areas north and south of the Wolf River both have seven major identified drainage basins.

Thus, a series of interceptor sewers and pump stations with force mains will be required to collect

and transport the wastewater downstream to the treatment plant(s).  The major questions are the

routes, sizes of pipe, and locations and sizes of pump stations and force mains.  The next section

will discuss wastewater flows in more detail to allow determination of the required wastewater

transmission facilities.  

WASTEWATER COLLECTION FACILITIES
The most expensive unit process in wastewater collection, transmission, and treatment is the

collection system.  The topography of the land, along with the location of the treatment facilities,

influences the selection of the most cost-effective collectors for each region.  The following sections

describe different types of systems.  

Gravity
The majority of existing sewer systems are gravity sewers, which are the simplest type of collection

system; the pipes are installed at a specific grade and carry flows by gravity to a specific

destination.  Typically, the smallest gravity lines installed in communities are 8 inches in diameter.

These can deliver wastewater flows from up to 350 residences.  Individual dwellings use gravity

service lines (typically 4-inch-diameter pipes) to connect to the gravity sewers.  

Pumping stations are used in conjunction with gravity sewers to move the sewage from a low

elevation to a higher elevation.  Occasionally they are used to pump the sewage to the next
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drainage basin, where it will discharge into another gravity sewer.  The process is repeated until

the sewage reaches the treatment plant.  

Advantages

• Low maintenance.
• Simplicity.
• Lower life-cycle costs.

Disadvantages

• I/I problems in older or improperly installed systems, resulting in sewer bypassing and
overloading of the treatment plant.

• Higher initial costs.
• Must be installed according to the topography of the environment.  

STEP/STEG
STEP (septic tank effluent pump) and STEG (septic tank effluent gravity) systems operate similarly

to a septic tank attached to a centralized collection system.  In both systems, wastewater from an

individual residence goes through a septic tank, from which the effluent is either pumped into a low

pressure sewer system (STEP) or transported by gravity (STEG) to the centralized transmission

facilities.  

Advantages

• Reduction of the organic loading on the treatment facility.
• Elimination of sediment and other possible sewer clogging items.
• Reduction of I/I problems.

Disadvantages

• Higher cost to the homeowner.
• Space needed to install an underground tank.
• Higher maintenance (periodic cleaning of each septic tank).  
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Grinder Pumps/Low Pressure Sewer
With a grinder pump and low pressure sewers, each individual homeowner installs a small

underground tank and grinder pump.  Sewage flows from the home to the tank and is pumped by

a grinder pump into a low pressure sewage line.  The local system of low pressure sewer lines

eventually connects to centralized wastewater transmission facilities.  

Advantages

• Pipes following topography.
• Reduced pipe sizes (as small as 1-1/4 inches in diameter).
• Minimal I/I problems.  

Disadvantages

• Requires every homeowner to have a grinder pump station near their dwelling.
• Higher maintenance.

Combination
A combination would involve installing a grinder pump/low pressure sewer system in regions with

difficult topography.  The effluent of that system would discharge into a gravity sewer system

installed in less difficult topography.  The combination system allows the designer to use the best

available collection system for specific regions.  

The design of different wastewater collection system alternatives uses different design flows as

indicated in Table 6.3.  This is due to the reduced I/I expected in non-conventional systems

because of smaller pipe sizes or pressurized systems.  Ultimately, lower flows can mean smaller

wastewater treatment and/or transmission facilities.  For example, Table 6.4 indicates the estimated

project cost for wastewater treatment using conventional gravity collection systems as compared

with one using low pressure collection systems.  Tables 6.5 and 6.6 present the costs for

interceptor sewers and pump stations for gravity collection systems and for low pressure collection

systems, respectively.  
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TABLE 6.3

CITY OF PIPERTON

Design Flow Comparison

Collection
Type

Flow
(Average Plus I/I)

(gpd)

Total Flow
per Capita

(gpd)

Total Average
Residential Flow

(Year 2020)

Peak
Residential Flow

(Year 2020)
2.5 Peak

Gravity 60 + 40 100            2,500,000 6,250,000

STEG 60 + 20 80            2,000,000 5,000,000

Grinder Pump 60 + 10 70            1,750,000 4,375,000

STEP 60 + 10 70            1,750,000 4,375,000

TABLE 6.4

CITY OF PIPERTON

Comparison of Estimated Costs for Treatment
Gravity vs Low Pressure Sewers

Item Description Unit Quantity Unit Price Cost

Gravity Sewers

North Treatment Plant (1.3 mgd) LS 1 $2,450,000 $ 2,450,000

South Treatment Plant (2.2 mgd) LS 1 3,800,000 3,800,000

Subtotal $ 6,250,000

Construction Contingencies 937,500

Engineering, Legal, Administrative, Etc. 937,500

Land and Easements 80,000

Total Project Cost $ 8,205,000

Low Pressure Sewers

North Treatment Plant (1.0 mgd) LS 1 $2,000,000 $ 2,000,000

South Treatment Plant (1.6 mgd) LS 1 2,900,000 2,900,000

Subtotal $ 4,900,000

Construction Contingencies 735,000

Engineering, Legal, Administrative, Etc. 735,000

Land and Easements 65,000

Total Project Cost $ 6,435,000
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TABLE 6.5

CITY OF PIPERTON

Costs for Interceptor Sewers and Lift Stations
Gravity Sewers

Item Description Unit Quantity Unit Price Cost

Northern Region

10-inch PVC LF 34,400 $         32 $ 1,100,800

12-inch PVC LF 25,000 35 875,000

15-inch PVC LF 6,000 40 240,000

18-inch PVC LF 9,800 49 480,200

21-inch PVC LF 2,300 61 140,300

Pump Stations (4) LS 1 365,000 365,000

6-inch DIP Force Main LF 13,800 19 262,200

8-inch DIP Force Main LF 6,800 22 149,600

10-inch DIP Force Main LF 12,500 24 300,000

Subtotal $ 3,913,100

Southern Region

10-inch PVC LF 35,700 $          32 $ 1,142,400

12-inch PVC LF 14,900 35 521,500

15-inch PVC LF 15,200 40 608,000

18-inch PVC LF 7,200 49 352,800

21-inch PVC LF 5,500 61 335,500

Pump Stations (5) LS 1 428,000 428,000

4-inch DIP Force Main LF 8,000 15 120,000

6-inch DIP Force Main LF 7,100 19 134,900

10-inch DIP Force Main LF 14,700 24 352,800

Subtotal $ 3,995,900

Total Construction Cost $ 7,909,000

Construction Contingencies 1,186,500

Engineering, Legal, Administrative, Etc. 1,186,500

Land and Easements 318,000

Total Project Cost $ 10,600,000
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TABLE 6.6

CITY OF PIPERTON

Costs for Interceptor Sewers and Lift Stations
Low Pressure Sewers

Item Description Unit Quantity Unit Price Cost

Northern Region

8-inch PVC LF 23,700 $         29 $ 687,300

10-inch PVC LF 35,700 32 1,142,400

12-inch PVC LF 6,000 35 210,000

15-inch PVC LF 12,100 40 484,000

Pump Stations (4) LS 1 255,000 255,000

4-inch DIP Force Main LF 13,800 15 207,000

6-inch DIP Force Main LF 6,800 19 129,200

10-inch DIP Force Main LF 12,500 24 300,000

Subtotal $ 3,414,900

Southern Region

8-inch PVC LF 35,700 $          29 $ 1,035,300

10-inch PVC LF 14,900 32 476,800

12-inch PVC LF 15,200 35 532,000

15-inch PVC LF 12,700 40 508,000

Pump Stations (5) LS 1 300,000 300,000

4-inch DIP Force Main LF 8,000 15 120,000

6-inch DIP Force Main LF 7,100 19 134,900

8-inch DIP Force Main LF 5,000 22 110,000

10-inch DIP Force Main LF 9,700 24 232,800

Subtotal $ 3,449,800

Total Construction Cost $ 6,864,700

Construction Contingencies 1,029,600

Engineering, Legal, Administrative, Etc. 1,029,600

Land and Easements 318,000

Total Project Cost $ 9,241,900
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Table 6.7 presents collection system costs per dwelling unit for conventional gravity sewers, STEG

systems, STEP systems, and grinder pump systems.  These costs were developed with the

assumption that the base density was one dwelling unit per acre.  

The comparison indicates that despite the higher capital costs for a conventional gravity collection

system, its significantly lower O&M costs make it the lowest cost alternative on an annual cost

basis.  

TABLE 6.7

CITY OF PIPERTON

Comparison of Collection System Costs Per Dwelling Unit

Quantity Description Costs

Conventional Gravity Sewers

200 LF 8-inch PVC Gravity Sewer @ $28/LF $ 5,600

200 LF 4-inch PVC Service Line @ $15/LF 3,000

100% Manhole Costs @ $1,500/EA 1,500

200 LF Asphalt Paving @ $10/LF 2,000

10% Miscellaneous and Property Restoration 1,210

Total per Two Dwellings $ 13,310

TOTAL per Dwelling $ 6,655

Septic Tank Effluent Gravity (STEG) Systems

200 LF 6-inch PVC Gravity Sewer @ $23/LF $ 4,600

200 LF 4-inch PVC Service Line @ $15/LF 3,000

2 EA Watertight Septic Tank @ $2,000/EA 4,000

100% Cleanouts @ $1,000/EA 1,000

200 LF Asphalt Paving @ $10/LF 2,000

10% Miscellaneous and Property Restoration 1,460

Total per Two Dwellings $ 16,060

TOTAL per Dwelling $ 8,030
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TABLE 6.7 (Continued)

CITY OF PIPERTON

Comparison of Collection System Costs

Quantity Description Costs

Grinder Pump (GP) Systems

200 LF 2-inch PVC Low Pressure Sewer @ $7/LF $ 1,400

180 LF 1-1/4-inch PVC Service Line @ $5/LF 900

20 LF 4-inch PVC Service Line @ $15/LF 300

2 EA Electrical Connection @ $1,000/EA 2,000

2 EA Grinder Pump @ $4,500/EA 9,000

50% Cleanouts, Line Valves, Air Valves @ $1,500 750

30 LF Asphalt Paving @ $10/LF 300

10% Miscellaneous and Property Restoration 1,465

Total per Two Dwellings $ 16,115

TOTAL per Dwelling $ 8,058

Septic Tank Effluent Pump (STEP) Systems

200 LF 2-inch PVC Low Pressure Sewer @ $7/LF $ 1,400

180 LF 1-1/4-inch PVC Service Line @ $5/LF 900

20 LF 4-inch PVC Service Line @ $15/LF 300

2 EA Electrical Connection @ $1,000/EA 2,000

2 EA Septic Tank Effluent Pump @ $4,250/EA 8,500

2 EA Watertight Septic Tank @ $2,000/EA 4,000

50% Cleanouts, Line Valves, Air Valves @ $1,500 750

30 LF Asphalt Paving @ $10/LF 300

10% Miscellaneous and Property Restoration 1,815

Total per Two Dwellings $ 19,965

TOTAL per Dwelling $ 9,983

Assumptions:
• Houses can be connected to sewers from both sides of the street.
• 200 feet between houses.
• 100 feet from road to house.
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Comparison Summary

Collection System
Type

Collection Treatment & Transmission1

Annual
CostCapital Cost O&M Cost Capital Cost O&M Cost

Gravity Sewers (GS)2 $  8,319 $0       $2,257 $219 $1,213

Septic Tank Effluent2

Gravity (STEG)
$10,038 $60       $2,006 $175 $1,367

Grinder Pumps (GP) $  8,057 $146       $1,881 $153 $1,233

Septic Tank Effluent
Pump (STEP)

$  9,985 $176       $1,881 $153 $1,444

1Costs for GS calculated with average daily flow (adf) of 100 gpd/capita; for STEG with adf of 80 gpd/capita; and
 for GP or STEP with adf of 70 gpd/capita.
2For GS and STEG systems, the probability exists that 50 percent of the installed lines will only serve one side of
 a street.  This results in a per connection capital cost increase of 25 percent.  

DESCRIPTION OF ALTERNATIVES
The evaluation presented in the previous sections indicates that a proposed sewer system for

Piperton should consist of conventional centralized wastewater treatment plant(s), conventional

interceptor sewers and pump stations/force mains for wastewater transmission, and conventional

gravity sewers for wastewater collection.  Because the urban growth boundary is divided by the

significant floodplain of the Wolf River, the alternatives for sewer service basically involve the

construction of either one or two wastewater treatment plants:  

 Alternative

1 One Treatment Plant in South All wastewater flows from north and south
would be directed to this plant.

2 One Treatment Plant in South
and One Plant in North

No connection would be made between
the two systems.

Two other alternatives were briefly examined and eliminated from further consideration for a variety

of reasons, as follows:

• Transmission of all flows to the City of Memphis interceptor sewer at Grays Creek for

eventual treatment at Memphis.  This alternative has a significant transmission system cost,

and the City of Memphis presently has no interest in serving areas outside Shelby County.
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• Transmission of some or all flows to the City of Rossville’s existing wastewater treatment

plant.  This alternative has a significant transmission system cost and an uncertain treatment

system cost.  Also Rossville’s plant has insufficient capacity for the entire Piperton flow.  

The following sections describe the two main alternatives in detail based on Year 2020 conditions.

The ultimate build-out conditions would be similar, except for some larger lines, pumping stations,

and treatment facilities.  Appendix E includes the ultimate build-out information. 

Appendix F contains cost tables that indicate the potential impact of a 1.0-mgd wastewater

contribution from the City of Collierville.  Due to the uncertainty of a potential contract for Piperton

to treat a portion of Collierville’s wastewater, the cost information is included, but no

recommendation is presented.  

Alternative 1 - One Treatment Plant in South
With Alternative 1, wastewater from both the north and south regions would be transmitted to a

main wastewater treatment plant at a centralized location.  Several locations were reviewed.  The

site identified in the previous treatment plant study was used.  

Facilities required to transmit the wastewater flow from the northern region to a treatment plant in

the south would consist of a major pump station and 16-inch force main crossing the Wolf River

and its floodplain.  

It should be noted that an alternative for one treatment plant in the north was not considered

because the south has more existing development and more projected flow for the Year 2020

condition.  

The treatment plant capacity for the Year 2020 would be 3.5 mgd (2.2 mgd for the south, 1.3 mgd

for the north).  

Alternative 2 - Two Treatment Plants (South and North)
This alternative would include a wastewater treatment plant (capacity 2.2 mgd) at the

aforementioned location in the south and a second wastewater treatment plant (capacity 1.3 mgd)

located off Kirk Road near the Wolf River in the north.  
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Unlike Alternative 1, this option would not require a force main river crossing or major pump station

to serve the northern region.  

ESTIMATED COSTS
Construction costs for the wastewater treatment and transmission facilities are based on actual

construction costs for similar components on other recent projects.  The basic costs for each

component have been adjusted to reflect anticipated construction conditions in the Piperton area.

All construction costs are presented as current (Year 2001) costs.  

To arrive at total project costs for the alternative analysis, a variety of incidental costs must be

added to the estimated construction costs.  For preliminary purposes, these costs were estimated

as a percentage of construction costs.  Construction cost estimates are considered to be at the

conceptual stage; therefore, an allowance of 15 percent for construction contingencies is included.

Other project costs such as engineering, legal, administrative, etc., are included at 15 percent of

the total construction costs for this report.  

Property costs for pumping stations or treatment plants are assumed to be $5,000 per acre.

Easement costs for interceptor sewers or force mains are assumed to be $1.50 per linear foot of

sewer line on private easements.  

O&M costs are based on data from comparable systems and engineering judgment.  No attempt

is made to determine detailed costs of personnel, utilities, chemicals, etc.  Instead, “order of

magnitude” estimates of O&M costs are used for the alternative analysis.  

To compare costs on an annualized basis, it is assumed that the cost of capital includes an interest

rate of 7 percent for an amortization period of 20 years.  

Tables 6.8 and 6.9 contain the capital costs and O&M costs for Alternatives 1 and 2, respectively.
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TABLE 6.8

CITY OF PIPERTON

Alternative 1 - One Treatment Plant in South

Capital Costs

Item Description Unit Quantity Unit Price Cost

Northern Region

Interceptor Sewer and Lift Stations (from Table 6.5) $ 3,913,100

Wolf River Crossing

Major Pumping Station (3 mgd) EA 1 $315,000 $ 315,000

16-inch DIP Force Main LF 17,500 38 665,000

Wolf River Crossing LF 500 200 100,000

Subtotal $ 1,080,000

Southern Region

Interceptor Sewers and Lift Stations (from Table 6.5) $ 3,995,900

South Treatment Plant (3.5 mgd) LS 1 7,250,000 7,250,000

Estimated Construction Cost 16,239,000

Construction Contingencies 2,435,900

Engineering, Legal, Administrative, etc. 2,435,900

Land and Easements 394,800

Total Project Cost $ 21,505,600

Annual O&M Costs

Wastewater Treatment $ 1,788,500

Transmission and Collection 766,500

Depreciation 287,800

Total O&M Cost $ 2,842,800
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TABLE 6.9

CITY OF PIPERTON

Alternative 2 - Two Treatment Plants

Capital Costs

Item Description Unit Quantity Unit Price Cost

Northern Region

Interceptor Sewer and Lift Stations (from Table 6.5) $ 3,913,100

North Treatment Plant (1.3 mgd) LS 1 2,450,000 2,450,000

Subtotal $ 6,363,100

Southern Region

Interceptor Sewers and Lift Stations (from Table 6.5) $ 3,995,900

South Treatment Plant (2.2 mgd) LS 1 3,800,000 3,800,000

Subtotal $ 7,795,900

Estimated Construction Cost 14,159,000

Construction Contingencies 2,123,900

Engineering, Legal, Administrative, Etc. 2,123,900

Land and Easements 398,000

Total Project Cost $ 18,804,800

Annual O&M Costs

Wastewater Treatment $ 1,788,500

Transmission and Collection 766,500

Depreciation 247,300

Total O&M Cost $ 2,802,300
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COMPARISON OF ALTERNATIVES
Table 6.10 compares the estimated costs of the two identified alternatives for future sewer facilities

in Piperton on an annual basis.  

TABLE 6.10

CITY OF PIPERTON

Comparison of Sewer Alternatives

Alternative Capital Cost O&M Cost Debt Service*
Total Annual

Costs

1 $21,505,600 $2,842,800 $2,021,500 $4,864,300

2 $18,804,800 $2,802,300 $1,767,700 $4,570,000

*Based on interest rate of 7 percent for 20 years.

RECOMMENDED PLAN
Alternative 2, two treatment plants (one in north and one in south) has the lowest capital cost,

lowest O&M cost, and the lowest total annual cost.  Alternative 1 is more expensive than Alternative

2, primarily due to the capital costs for a mechanical treatment plant, a major pumping station, and

the force main across the Wolf River.  

Alternative 2 also probably has slightly more flexibility than Alternative 1 from a phasing standpoint.

Because the southern region of Piperton has an existing population base within the city limits, it

may be possible to construct a treatment plant in the south before building a facility in the north.

In consideration of these factors, Alternative 2, two treatment plants, is recommended as the

selected sewer plan.  It is recommended that future implementation of sewer facilities in the City

of Piperton and its urban growth boundary be in accordance with this plan.  Figure 6.1 presents the

proposed sewer transmission system to serve the Year 2020 population.  





CHAPTER 7
Financial Considerations
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FINANCIAL CONSIDERATIONS

The major cost components of municipal water and sewer systems are the capital costs incurred

in constructing the public infrastructure and the O&M costs incurred on a daily basis.  Capital costs

are generally amortized over a period of years as they are paid for through a number of options,

including tap fees, municipal bonds, grants, and/or governmental loans.

The municipal water and sewer system is usually operated as an “Enterprise Fund.”  Enterprise

Funds are used for operations that are financed and operated in a manner similar to private

business enterprises, where the intent of the governing body is that the costs (expenses, including

depreciation) of providing goods and services to the general public on a continuing basis be

financed or recovered primarily through user charges.  In Piperton’s case, this means that the

operation of the water and sewer system would not rely on General Fund (property and sales tax)

revenues.  Instead, the operation would be financed by the actual users of the system through tap

fees and user charges.  In general, capital costs would be considered to be paid  with funds

(revenue) generated by  tap fees.  O&M costs  (including depreciation) would be considered to be

paid with revenue generated by user charges (water and sewer rates).

For accounting purposes, the Water and Sewer Enterprise Fund would include a balance sheet,

which presents all assets and liabilities (whether current or noncurrent) associated with the water

and sewer activities.  The Enterprise Fund equity (net total assets) would be segregated into

contributed capital and retained earnings components.

The Water and Sewer Enterprise Fund would also include a statement of revenues and expenses

on an accrual basis of accounting, in which revenues are recognized when earned and expenses

are recognized when incurred.  Depreciation of capital assets is included as an expense in amounts

sufficient to relate the cost of the depreciable assets to operations over their estimated service lives

on a straight-line basis.
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PRELIMINARY RATE STRUCTURES AND FEES
Preliminary water and sewer rates and fees have been calculated based on the capital costs and

operation and maintenance costs of facilities to serve Piperton in the Year 2020.  

Tap Fees 
Water and sewer tap fees have two components: the actual cost for making the tap and the portion

of the tap fee needed for contribution to capital projects.   The assumption is made that the actual

cost of making a water or sewer tap averages  $500.  Thus, the remaining cost portion of each tap

fee is available for contribution to capital projects.  The tap fees for water and sewer are calculated

to cover the additional requirements for contributed capital on an equitable basis related to the

average daily flow of residential, commercial, or industrial categories.

The preliminary tap fees are shown in Table 7.1.

TABLE 7.1

CITY OF PIPERTON

Tap Fees 1

Category Water Sewer

Residential $1,700 $2,200

Commercial $2,400 $3,200

Industrial $4,300 $5,900
1Tap fees are per unit/lot for residential and per acre for commercial/industrial. 

User Charge Rates
User charges or water and sewer rates are based on water meter readings on a monthly basis.

These charges are used to generate sufficient revenues to offset the annual O&M expenses

(including depreciation) of the water and sewer system.  A minimum monthly bill for each service

(water and sewer) is established for zero to 3,000 gallons per month.  This bill represents

administrative and meter reading expenses incurred regardless of the consumption of a particular

customer.

The preliminary water and sewer rates are shown in Table 7.2.
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TABLE 7.2

CITY OF PIPERTON

Water and Sewer Rates

Usage Water Rate Sewer Rate

0-3,000 Gallons/Month $11.50 Minimum Bill $12.90 Minimum Bill

3,000-10,000 Gallons/Month $2.00 Per 1,000 Gallons $1.95 Per 1,000 Gallons

All Above 10,000 Gallons/Month $1.80 Per 1,000 Gallons $1.75 Per 1,000 Gallons

Appendix G contains confirming calculations for the preliminary tap fees and rates.

POTENTIAL CAPITAL FUNDING SOURCES
Traditional capital funding sources for municipal water and sewer projects in Tennessee have

included municipal bonds, governmental grants and/or loans, or contributed capital from users.

By establishing tap fees proportional to the estimated cost of capital facilities, the potential reliance

on other sources of capital (bonds, grants, or loans) is minimized.  However, it may become

necessary to utilize these other alternatives on a short term basis to construct facilities prior to the

time when sufficient contributed capital (tap fees) are collected.  In addition, if governmental grants

and/or low interest loans become available for specific projects or circumstances, it may be in

Piperton’s best interest to explore some of these programs.

The University of Tennessee Municipal Technical Advisory Service (MTAS) has published a report

entitled “Finding Money III,” regarding potential loan or grant sources for municipal public works

projects in Tennessee.  Not all programs would be applicable to the Piperton situation.  Table 7.3

presents a brief summary of the applicable loan or grant sources, while Appendix H contains

additional specifics on the cited programs.
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TABLE 7.3

CITY OF PIPERTON

Loan or Grant Sources

Agency Program Type Terms

Financial Institutions Municipal Bonds Loans Local government determines maximum amount of bonds,
interest varies, related costs are usually 1 to 3 percent of
bond issue, applicants must be ratable

Rural Development Water and Waste Disposal Loans and Grants Interest varies, 40 years

Tennessee Department of Economic and
Community Development

Community Development Block Grant Grants For water/wastewater up to $500,000, cannot exceed
$750,000 for two successive years, assistance limited by
community’s ability to pay

Tennessee Department of Economic and
Community Development

Industrial Infrastructure Program Loans and Grants Grants up to $1 million, site preparation grants up to
$100,000, grant rates based on ability to pay

Tennessee Department of Environment
and Conservation

State Revolving Fund Loans Interest from 0 percent to market rate, no maximum or
minimum amount, 20 years

Local Development Authority Loan Program Loans Interest varies, 30 years, cost of issuing bond about 2
percent.

TML Municipal Bond Fund TMBF Alternative Loan Program Loans Up to $1 million, 12 years, interest fixed or variable

TML Municipal Bond Fund TMBF Variable Rate Pooled Loan
Program

Loans Minimum loan of about $1 million, tax-exempt, variable
rates

Source: UT Municipal Technical Advisory Service, “Finding Money III,” Pages 12 and 13.
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City of Piperton Draft Land Use Plan
“Toward an Alternative System of Land Use Controls,”
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Ultimate Build-Out Water Facilities
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TABLE 5.1u

CITY OF PIPERTON

Alternative 1 - Collierville Supplies North and South (Ultimate)
Capital Costs

Item Description Unit Quantity Unit Price Cost

     Northern Region

500,000-gallon Elevated Storage Tank EA 1 $525,000 $ 525,000

750,000-gallon Elevated Storage Tank EA 2 750,000 1,500,000

12-inch Ductile Iron Pipe LF 103,400 27 2,791,800

 Subtotal $ 4,816,800

     Wolf River Crossing

16-inch Ductile Iron Pipe LF 17,800 $         38 $ 676,400

12-inch Ductile Iron Pipe Replacing Existing 6-inch
PVC

LF 13,800 27 372,600

River Crossing - Directional Drill LF 500 200 100,000

Booster Station (4.4 mgd), Building, and Controls EA 1 352,000 352,000

Subtotal $ 1,501,000

     Southern Region

1,000,000-gallon Elevated Storage Tank EA 3 $1,000,000 $ 3,000,000

12-inch Ductile Iron Pipe LF 66,500 27 1,795,500

12-inch Ductile Iron Replacing Existing 6-inch PVC LF 17,400 27 469,800

16-inch Ductile Iron Replacing Existing 6-inch PVC LF 3,800 38 144,400

 Subtotal $ 5,409,700

 Estimated Construction Cost $ 11,727,500

Construction Contingencies 1,759,100

Engineering, Legal, Administrative, Etc. 1,759,100

Land and Easements 57,300

Total Project Cost $ 15,303,000

Annual Operation & Maintenance Costs
Purchased Water $ 2,233,800

Distribution System Maintenance 2,233,800

Depreciation 172,900

Total O&M Cost $ 4,640,500
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TABLE 5.2u

CITY OF PIPERTON

Alternative 2 - Collierville Supplies South, MLGW Supplies North (Ultimate)

Capital Costs

Item Description Unit Quantity Unit Price Cost

     Northern Region

500,000-gallon Elevated Storage Tank EA 1 $525,000 $ 525,000

750,000-gallon Elevated Storage Tank EA 2 750,000 1,500,000

12-inch Ductile Iron Pipe LF 103,400 27 2,791,800

 Subtotal $ 4,816,800

     Southern Region

1,000,000-gallon Elevated Storage Tank EA 3 $1,000,000 $ 3,000,000

12-inch Ductile Iron Pipe LF 67,500 27 1,822,500

12-inch Ductile Iron Pipe Replacing Existing 6-
inch PVC 

LF 25,000 27 675,000

12-inch Ductile Iron Pipe Replacing Existing 6-
inch PVC

LF 13,800 27 372,600

 Subtotal $ 5,870,100

Estimated Construction Cost $ 10,686,900

Construction Contingencies 1,603,000

Engineering, Legal, Administrative, Etc. 1,603,000

Land and Easements 53,600

Total Project Cost $ 13,946,500

Annual Operation & Maintenance Costs

Purchased Water $ 2,233,800

Distribution System Maintenance 2,233,800

Depreciation 157,100

Total O&M Cost $ 4,624,700
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TABLE 5.3u

CITY OF PIPERTON

Alternative 3 - Piperton Produces Water Using Two Treatment Systems (Ultimate)
Capital Costs

Item Description Unit Quantity Unit Price Cost

     Alternative 2 Tank and Transmission Main Costs

Total Alternative 2 Distribution System (from Table 5.2u) $ 10,686,900

     Additional Items - Northern Region

High Service Wells and Raw Water Line (1.0 mgd) EA 4 $   350,000 $ 1,400,000

Treatment System (4 mgd) EA 1 6,000,000 6,000,000

CT Tank (400,000 gallon) EA 2 250,000 500,000

16-inch Ductile Iron Pipe LF 1,000 38 38,000

Subtotal $ 7,938,000

     Additional Items - Southern Region

High Service Wells and Raw Water Line (1.0 mgd) EA 8 $   350,000 $ 2,800,000

Treatment System (8 mgd) EA 1 12,000,000 12,000,000

CT Tank (750,000 gallon) EA 2 400,000 800,000

12-inch Ductile Iron Pipe Replacing Existing 6-inch
PVC

LF 10,500 27 283,500

20-inch Ductile Iron Pipe LF 1,000 50 50,000

 Subtotal $ 15,933,500

Additional Items Total $ 23,871,500

Estimated Construction Cost $ 34,558,400

Construction Contingencies 5,183,800

Engineering, Legal, Administrative, Etc. 5,183,800

Land and Easements 290,700

Total Project Cost $ 45,216,700

Annual Operation & Maintenance Costs
Water Production $ 1,116,900

Distribution System Maintenance 2,233,800

Depreciation 730,300

Total O & M Cost $ 4,081,000
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Localized Wastewater Treatment Systems
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LOCALIZED WASTEWATER SYSTEMS
Localized treatment units consist of  wastewater collection systems and treatment units in individual

drainage basins or subdivisions.  Sizes of treatment units can range from those that are small

enough to serve a few houses to those that serve  hundreds of residences.  Treatment units can

discharge the effluent to surface or subsurface environments.  Three types of localized treatment

are described below.

Recirculating Sand Filters
There are numerous types of sand filters, including recirculating sand filters, trickling filters,

modified trickling filters, etc.  All of these filters operate in a similar manner.  The wastewater flows

into a settling tank to remove the heavy solids.  The effluent is then sprayed or trickled over a

porous media (i.e., sand).  Biological mass attach to the media and remove the organic matter

through aerobic decomposition.  The wastewater is usually recirculated over the media numerous

times to achieve the desired effluent.  Other staging tanks can be installed for nitrogen removal.

The final effluent is disinfected prior to discharge.  A schematic of a typical recirculating sand filter

is shown on Figure D-1.  

Constructed Wetlands
Constructed wetlands are wastewater treatment systems consisting of shallow ponds or channels

which have been planted with aquatic plants such as cattails, water lilies, common reed, and holly.

Natural microbial, biological, physical, and chemical processes treat the wastewater as it flows

through the lagoons.  

The wastewater flows into a settling tank or lagoon to remove the solids.  It then flows through

either a free water surface or a porous media in a lined wetland.  Plants, bacteria, algae, and other

natural wetland organisms remove organic matter in the waste through anaerobic and aerobic

decomposition.  Nitrogen and phosphorous, common products in residential waste, are utilized

during plant growth.  The final effluent is disinfected prior to discharge.  A schematic of a free water

surface constructed wetland is shown on Figure D-2.
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BioClereTM

The BioClereTM wastewater treatment system uses a modular modified trickling filter over a clarifier.

The system operates similarly to a sand filter, with the exception of prefabricated construction and

the use of synthetic media.  Untreated wastewater flows into a supply tank to remove the heavy

solids.  The effluent is then sprayed or trickled over the synthetic media biological mass.  The

bacteria attached to the media remove the organic matter through aerobic decomposition.  Sludge

that sloughs off the filters settles to the bottom and is pumped back into the septic tank.  Other

staging tanks can be installed for nitrogen removal.  The final effluent is disinfected prior to

discharge.  A schematic of the BioClereTM system is shown on Figure D-3.  
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Ultimate Build-Out Sewer Facilities
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TABLE 6.5u

CITY OF PIPERTON

Costs for Interceptor Sewers and Lift Stations
Gravity Sewers (Ultimate)

Item Description Unit Quantity Unit Price Cost

Northern Region

10-inch PVC LF 26,900 $         32 $ 860,800

12-inch PVC LF 20,600 35 721,000

15-inch PVC LF 16,800 40 672,000

18-inch PVC LF 6,000 49 294,000

21-inch PVC LF 9,800 61 597,800

24-inch PVC LF 2,300 75 172,500

Pump Stations (4) LS 1 521,000 521,000

6-inch DIP Force Main LF 13,800 19 262,200

8-inch DIP Force Main LF 6,800 22 149,600

10-inch DIP Force Main LF 12,500 38 475,000

Subtotal $ 4,725,900

Southern Region

10-inch PVC LF 46,700 $          32 $ 1,494,400

12-inch PVC LF 4,900 35 171,500

15-inch PVC LF 25,200 40 1,008,000

21-inch PVC LF 27,700 75 2,077,500

Pump Stations (5) LS 1 815,000 815,000

4-inch DIP Force Main LF 3,800 15 57,000

6-inch DIP Force Main LF 11,300 19 214,700

10-inch DIP Force Main LF 14,700 38 558,600

Subtotal $ 6,396,700

Total Construction Cost $ 11,122,600

Construction Contingencies 1,668,400

Engineering, Legal, Administrative, Etc. 1,668,400

Land and Easements 359,700

Total Project Cost $ 14,819,100



00122piperton E.3

TABLE 6.8u

CITY OF PIPERTON

Alternative 1 - One Treatment Plant in South (Ultimate)

Capital Costs

Item Description Unit Quantity Unit Price Cost

Northern Region

Interceptor Sewer and Lift Stations (from Table 6.5u) $ 4,725,900

Wolf River Crossing

Major Pumping Station (5 mgd) EA 1 $525,000 $ 525,000

20-inch DIP Force Main LF 17,500 50 875,000

Wolf River Crossing LF 500 250 125,000

Subtotal $ 1,525,000

Southern Region

Interceptor Sewers and Lift Stations (from Table 6.5) $ 6,395,700

South Treatment Plant (6.1 mgd) LS 1 15,050,000 15,050,000

Estimated Construction Cost 27,696,600

Construction Contingencies 4,154,500

Engineering, Legal, Administrative, etc. 4,154,500

Land and Easements 486,500

Total Project Cost $ 36,492,100

Annual O&M Costs

Wastewater Treatment $ 3,127,300

Transmission and Collection 1,340,300

Depreciation 530,700

Total O&M Cost $ 4,998,300
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TABLE 6.9u

CITY OF PIPERTON

Alternative 2 - Two Treatment Plants (Ultimate)

Capital Costs

Item Description Unit Quantity Unit Price Cost

Northern Region

Interceptor Sewer and Lift Stations (from Table 6.5u) $ 4,725,900

North Treatment Plant (2.2 mgd) LS 1 3,800,000 3,800,000

Subtotal $ 8,525,900

Southern Region

Interceptor Sewers and Lift Stations (from Table 6.5u) $ 6,395,700

South Treatment Plant (3.9 mgd) LS 1 8,450,000 8,450,000

Subtotal $ 14,845,700

Estimated Construction Cost 23,371,600

Construction Contingencies 3,505,700

Engineering, Legal, Administrative, Etc. 3,505,700

Land and Easements 499,700

Total Project Cost $ 30,882,700

Annual O&M Costs

Wastewater Treatment $ 3,127,300

Transmission and Collection 1,340,300

Depreciation 437,600

Total O&M Cost $ 4,905,200
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Year 2020 Sewer Facilities with Collierville
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TABLE 6.5C SOUTH

CITY OF PIPERTON

Costs for Interceptor Sewers and Lift Stations
(with Collierville)

Item Description Unit Quantity Unit Price Cost

Northern Region

10-inch PVC LF 34,400 $         32 $ 1,100,800

12-inch PVC LF 25,000 35 875,000

15-inch PVC LF 6,000 40 240,000

18-inch PVC LF 9,800 49 480,200

21-inch PVC LF 2,300 61 140,300

Pump Stations (4) LS 1 365,000 365,000

6-inch DIP Force Main LF 13,800 19 262,200

8-inch DIP Force Main LF 6,800 22 149,600

10-inch DIP Force Main LF 12,500 24 300,000

Subtotal $ 3,913,100

Southern Region

10-inch PVC LF 35,700 $          32 $ 1,142,400

12-inch PVC LF 14,900 35 521,500

15-inch PVC LF 15,200 40 608,000

18-inch PVC LF 7,200 49 352,800

21-inch PVC LF 5,500 61 335,500

Pump Stations (5) LS 1 428,000 428,000

4-inch DIP Force Main LF 8,000 15 120,000

6-inch DIP Force Main LF 7,100 19 134,900

10-inch DIP Force Main LF 5,000 24 120,000

20-inch DIP Force Main LF 13,000 50 650,000

24-inch DIP Force Main LF 9,700 65 630,500

Collierville Pump Station (6 mgd) LS 1 630,000 630,000

Subtotal $ 5,673,600

Total Construction Cost $ 9,586,700

Construction Contingencies 1,438,000

Engineering, Legal, Administrative, Etc. 1,438,000

Land and Easements 335,600

Total Project Cost $ 12,798,300
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TABLE 6.9C SOUTH

CITY OF PIPERTON

Alternative 2 - Two Treatment Plants
(with Collierville)

Capital Costs

Item Description Unit Quantity Unit Price Cost

Northern Region

Interceptor Sewer and Lift Stations (from Table 6.5C) $ 3,913,100

North Treatment Plant (1.3 mgd) LS 1 2,450,000 2,450,000

Subtotal $ 6,363,100

Southern Region

Interceptor Sewers and Lift Stations (from Table 6.5C) $ 5,673,600

South Treatment Plant (5.2 mgd) LS 1 12,350,000 12,350,000

Subtotal $ 18,023,600

Estimated Construction Cost 24,386,700

Construction Contingencies 3,658,000

Engineering, Legal, Administrative, Etc. 3,658,000

Land and Easements 465,600

Total Project Cost $ 32,168,300

Annual O&M Costs

Wastewater Treatment $ 3,321,500

Transmission and Collection (Assumes Collierville pays its own pumping cost) 766,500

Depreciation 493,500

Total O&M Cost $ 4,581,500
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TABLE 6.5C NORTH

CITY OF PIPERTON

Costs for Interceptor Sewers and Lift Stations
(with Collierville)

Item Description Unit Quantity Unit Price Cost

Northern Region

10-inch PVC LF 34,400 $         32 $ 1,100,800

12-inch PVC LF 25,000 35 875,000

15-inch PVC LF 6,000 40 240,000

18-inch PVC LF 9,800 49 480,200

21-inch PVC LF 2,300 61 140,300

Pump Stations (4) LS 1 365,000 365,000

6-inch DIP Force Main LF 13,800 19 262,200

8-inch DIP Force Main LF 6,800 22 149,600

10-inch DIP Force Main LF 12,500 24 300,000

20-inch DIP Force Main LF 23,000 50 1,150,000

Collierville Pump Station LS 1 630,000 630,000

Subtotal $ 5,693,100

Southern Region

10-inch PVC LF 35,700 $          32 $ 1,142,400

12-inch PVC LF 14,900 35 521,500

15-inch PVC LF 15,200 40 608,000

18-inch PVC LF 7,200 49 352,800

21-inch PVC LF 5,500 61 335,500

Pump Stations (5) LS 1 428,000 428,000

4-inch DIP Force Main LF 8,000 15 120,000

6-inch DIP Force Main LF 7,100 19 134,900

10-inch DIP Force Main LF 14,700 24 352,800

Subtotal $ 3,995,900

Total Construction Cost $ 9,689,000

Construction Contingencies 1,453,400

Engineering, Legal, Administrative, Etc. 1,453,400

Land and Easements 349,100

Total Project Cost $ 12,944,900
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TABLE 6.9C NORTH

CITY OF PIPERTON

Alternative 2 - Two Treatment Plants
(with Collierville)

Capital Costs

Item Description Unit Quantity Unit Price Cost

Northern Region

Interceptor Sewer and Lift Stations (from Table 6.5C) $ 5,693,100

North Treatment Plant (4.3 mgd) LS 1 9,650,000 9,650,000

Subtotal $ 15,343,100

Southern Region

Interceptor Sewers and Lift Stations (from Table 6.5C) $ 3,995,900

South Treatment Plant (2.2 mgd) LS 1 3,800,000 3,800,000

Subtotal $ 7,795,900

Estimated Construction Cost 23,139,000

Construction Contingencies 3,470,900

Engineering, Legal, Administrative, Etc. 3,470,900

Land and Easements 479,100

Total Project Cost $ 30,559,900

Annual O&M Costs
Wastewater Treatment $ 3,321,500

Transmission and Collection (Assumes Collierville pays its own pumping cost) 766,500

Depreciation 460,900

Total O&M Cost $ 4,548,900
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Rates and Fees



CITY OF PIPERTON
WATER AND SEWER MASTER PLANNING STUDY

Tap Fee and Rate - Calculations

May 14,  2001

2,500,000gpd/unit300Residentialunits8,333Customers/Acres:
300,000gpd/acre500Commercialacres600
700,000gpd/acre1,000Industrialacres700

gpd3,500,000Total

1,000 gals/yr1,277,500Annual Usage:

Tap Fees are calculated on the basis of capital costs divided by the average daily flows plus 
the actual cost for the taps (assumed to be $500 each)

Impact Cost ($/1000 gals/yr)Capital Cost
$10.37$13,251,700Water
$14.72$18,804,800Sewer

Round off to next 100SewerWater
$2,200$1,700$2,112$1,636(unit)ResidentialTap Fees by Category:
$3,200$2,400$3,186$2,393(acre)Commercial
$5,900$4,300$5,873$4,285(acre)Industrial

Water and Sewer User Charge Rates are calculated on the basis of O & M costs divided by average daily flows
after a reduction in costs for administrative/meter service is charged equitably to all customer classes

Residential8,333Connections:
10acres per connection:Commercial60
35acres per connection:Industrial20

8,413Total

Admin Cost per CustoAdmin CostAdmin %O & M Cost
$6.01$606,60022.5$2,695,800Water
$7.63$770,60027.5$2,802,300Sewer

Remaining Cost per 1O & M Cost Remaining
$1.64$2,089,200Water
$1.59$2,031,700Sewer

Calculate Water Rates (assumes 10% coverage)

Round offRate Blocks (as per existing Piperton rates)



CITY OF PIPERTON
WATER AND SEWER MASTER PLANNING STUDY

Tap Fees and Rates - Summary

May 14,  2001

Water Fees*
Tap Fee

(per unit or lot)$1,700Residential 
(per acre)$2,400Commercial 
(per acre)$4,300Industrial 

Water Rates**

RateUsage
$ 11.50 minimum bill 0 - 3,000 gallons/month

$2.00 per 1,000 gallons3,000 - 10,000 gallons/month

$1.80 per 1,000 gallons10,000 - above

Sewer Fees*
Tap Fee

(per unit or lot)$2,200Residential
(per acre)$3,200Commercial
(per acre)$5,900Industrial

Sewer Rates**

RateUsage
$12.90 minimum bill0 - 3,000 gallons/month

$1.95 per 1,000 gallons3,000 - 10,000 gallons/month

$1.75 per 1,000 gallons10,000 - above

*For new developments, the actual installation and costs of same shall be paid by the developer or property owner. 

**Does not include applicable taxes, deposits, etc.

00122.fee&rates.summary.wb3



CITY OF PIPERTON
WATER AND SEWER MASTER PLANNING STUDY

Capital Generation from Tap Fees

May 14,  2001

Existing 233Connections:
Future Residential8,100

acres600Future Commer60
acres700Future Industria20

8,413Total

Water Fees
Tap Fee

(per unit or lot)$1,700Residential 
(per acre)$2,400Commercial 
(per acre)$4,300Industrial 

Capital Generation from Water

CoverageTap Fee Generation*
$0Existing Residential

$9,720,000Future Residential
$1,140,000Future Commercial
$2,660,000Future Industrial

$13,520,000     Total 

2.0%     Total Water Capital Generation

Sewer Fees
Tap Fee

(per unit or lot)$2,200Residential
(per acre)$3,200Commercial
(per acre)$5,900Industrial

Capital Generation from Sewer

CoverageTap Fee Generation*
$396,100Existing Residential

$13,770,000Future Residential
$1,620,000Future Commercial
$3,780,000Future Industrial

$19,566,100     Total  

4.0%     Total Sewer Capital Generation



CITY OF PIPERTON
WATER AND SEWER MASTER PLANNING STUDY

Revenue Generation from User Charges

May 14,  2001

Residential8,333Connections:
Commercial60
Industrial20

8,413Total

Total (1000 gals/yr)Gals/MonthConnectionsProjected Usage:
184,3206,4002,400
273,2748,6002,648
323,13616,0001,683
494,50824,5001,682

(equals approximately 1,277,500)1,275,238Total8,413Total

Calculate Water Revenue

CoverageRevenue/YearRevenue/MonthRate Blocks
$1,160,994$96,750Flat Rate$11.500 - 3,000 gallons/month
$1,117,051$93,088Per 1000 Gal$2.003,000 - 10,000 gallons/month

$744,919$62,077Per 1000 Gal$1.8010,000 - above
12.1%$3,022,964$251,914Total

Calculate Sewer Revenue

Revenue/YearRevenue/MonthRate Blocks
$1,302,332$108,528Flat Rate$12.900 - 3,000 gallons/month
$1,089,125$90,760Per 1000 Gal$1.953,000 - 10,000 gallons/month

$724,227$60,352Per 1000 Gal$1.7510,000 - above
11.2%$3,115,684$259,640Total

Water Blocks
To (gal/mon)From (gal/mon)

30000
100003000

above10000

Sewer Blocks
To (gal/mon)From (gal/mon)

30000
100003000

above10000



CITY OF PIPERTON
WATER AND SEWER MASTER PLANNING STUDY

Tap Fee and Rate - Calculations (Water Treatment Option)

May 14,  2001

2,500,000gpd/unit300Residentialunits8,333Customers/Acres:
300,000gpd/acre500Commercialacres600
700,000gpd/acre1,000Industrialacres700

gpd3,500,000Total

1,000 gals/yr1,277,500Annual Usage:

Tap Fees are calculated on the basis of capital costs divided by the average daily flows plus 
the actual cost for the taps (assumed to be $500 each)

Impact Cost ($/1000 gals/yr)Capital Cost
$20.60$26,318,900Water
$14.72$18,804,800Sewer

Round off to next 100SewerWater
$2,200$2,800$2,112$2,756(unit)ResidentialTap Fees by Category:
$3,200$4,300$3,186$4,260(acre)Commercial
$5,900$8,100$5,873$8,019(acre)Industrial

Water and Sewer User Charge Rates are calculated on the basis of O & M costs divided by average daily flows
after a reduction in costs for administrative/meter service is charged equitably to all customer classes

Residential8,333Connections:
10acres per connection:Commercial60
35acres per connection:Industrial20

8,413Total

Admin Cost per CustoAdmin CostAdmin %O & M Cost
$5.15$520,20022.5$2,312,000Water
$7.63$770,60027.5$2,802,300Sewer

Remaining Cost per 1O & M Cost Remaining
$1.40$1,791,800Water
$1.59$2,031,700Sewer

Calculate Water Rates (assumes 10% coverage)

Round offRate Blocks (as per existing Piperton rates)



CITY OF PIPERTON
WATER AND SEWER MASTER PLANNING STUDY

Tap Fees and Rates - Summary (Water Treatment Option)

May 14,  2001

Water Fees*
Tap Fee

(per unit or lot)$2,800Residential 
(per acre)$4,300Commercial 
(per acre)$8,100Industrial 

Water Rates**

RateUsage
$10.00 minimum bill 0 - 3,000 gallons/month

$1.75 per 1,000 gallons3,000 - 10,000 gallons/month

$1.55 per 1,000 gallons 10,000 - above

Sewer Fees*
Tap Fee

(per unit or lot)$2,200Residential
(per acre)$3,200Commercial
(per acre)$5,900Industrial

Sewer Rates**

RateUsage
$12.90 minimum bill0 - 3,000 gallons/month

$1.95 per 1,000 gallons3,000 - 10,000 gallons/month

$1.75 per 1,000 gallons10,000 - above

*For new developments, the actual installation and costs of same shall be paid by the developer or property owner. 

**Does not include applicable taxes, deposits, etc.

00122.fee&rates.summary.treat.wb3
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Potential Funding Sources
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