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INTRODUCTION

BACKGROUND AND PURPOSE

On January 25, 2006, the City of Fayetteville, Tennessee, through Fayetteville Public Utilities

(FPU), entered into an Agreed Order with the Tennessee Department of Environment and

Conservation (TDEC) regarding operation and maintenance of the wastewater collection and

treatment system.  A copy of the Agreed Order is contained in Appendix A.

The Agreed Order acknowledged existing problems within the Fayetteville wastewater collection

and treatment system, including sanitary sewer overflows (SSO’s) in the wastewater collection

system. The Agreed Order required the City of Fayetteville through FPU to submit various reports,

studies, and plans to TDEC on a compliance schedule set out in the order.  Those reports, studies

and plans included the following:

• Sewer System Overflow Response Plan (SORP)

• Sanitary Sewer Overflow Evaluation Report (SSOER)

• Capacity, Management, Operations, and Maintenance (CMOM) Program

• Sanitary Sewer Overflow - Corrective Action Plan / Engineering Report (SSO-CAP/ER)

• Capacity, Collection, and Treatment Evaluation Protocols

Each of the above reports, studies and plans, with the exception of the SSO-CAP/ER, has been

submitted to TDEC in compliance with the schedule in the Agreed Order.  

The purpose of this report is to present the “Sanitary Sewer Overflow-Corrective Action Plan/

Engineering Report” which is the subject of this document.  It is being developed in compliance with

the schedule in the Agreed Order.

In accordance with requirements in the Agreed Order, FPU shall make the SSO-CAP/ER available

to the public for review and comment prior to submitting same to TDEC.  
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The document shall be maintained as a public document and FPU shall invite public review and

comment by advertising in the local newspaper and posting on the internet.  FPU shall receive and

compile public comments over a 60-day period.  These comments shall be incorporated into the

SSO-CAP/ER as FPU deems appropriate and all public comments received by FPU shall be kept

in a permanent file and made available to TDEC upon request.

SCOPE

The SSO-CAP/ER shall recommend a course of action to be taken by FPU for elimination of

recurring SSO’s at all locations identified in the SSOER and shall develop an infiltration/inflow (I/I)

reduction plan.  

The report will describe the existing wastewater collection and treatment system and present

pertinent flow measurement data utilized to determine the presence of SSO’s and/or excessive I/I.

Specific projects, either currently under construction of projects planned for construction will be

identified and a project schedule for beginning and completing all activities will be presented.  All

scheduled activities shall be complete by January 1, 2010.



CHAPTER 2

EXISTING SEWER SYSTEM
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EXISTING SEWER SYSTEM

Fayetteville is located in Lincoln County, along the southern border of Tennessee, approximately

12 miles north of the Alabama state line.  Fayetteville is bisected in a north-south direction by U.S.

Highway 231 and in an east-west direction by U.S. Highway 64.  The Elk River is the major surface

water resource in Fayetteville, running generally in an east to west direction through the city before

it turns in a southwesterly direction toward its confluence with the Tennessee River in northern

Alabama.

GRAVITY SEWERS

The oldest portion of the sanitary sewer collection system was constructed as early as 1916.

These early sewers were made of vitrified clay pipe (VCP) with brick manholes.  These sewers

were constructed in the more densely populated areas of the city surrounding the central business

district and the town square.  Sewer line extensions over the years were made further and further

from the center of the city.  Pipe materials ranged from VCP, concrete and more recently to

polyvinyl chloride (PVC).  Most newer manholes were constructed of precast concrete.

Most of the collection system consists of 8-inch gravity sewers.  An accurate inventory of the

system is not available, but it is thought that the system contains approximately 40 miles of gravity

sewer lines ranging in size from 6-inch to 18-inch.  FPU has “sewer atlas maps” where most of the

manholes are numbered.  For operation, maintenance and study purposes, the sewer collection

system is divided into seven different “mini-systems”, which represent different drainage basins.

A general map of the existing sewer system and different drainage basins is presented as Figure

2.1.

PUMPING STATIONS

There are ten (10) wastewater pumping stations throughout the FPU sewer system.  Table 2.1 lists

general information about each pumping station.
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Table 2.1

FAYETTEVILLE PUBLIC UTILITIES

Pump Station Information

Station Name
Number of

Pumps Pump Manufacturer
Station Capacity

(GPM)
Drainage

Basin

Harpeth Heights 2 Gorman-Rupp 90 A

Amana 2 Smith and Loveless 175 A

Laten Bottom 2 Fairbanks-Morse 625 B

Hwy 64 2 Gorman-Rupp 100 B

Country Club 2 Gorman-Rupp 80 B

Industrial Park 2 Fairbanks-Morse 350 F

Liberty Road 2 Allis Chalmers 180 G

Mullins 2 Hydromatic 80 G

Pitts 2 Allis Chalmers 300 G

Hardees 2 Allis Chalmers 400 G

The Laten Bottom, Liberty Road, Pitts and Hardees sewage lift stations are planned for

replacement through a previous bond issue.  Replacement of the Industrial Park sewage lift station

for mechanical reliability is included in a list of projects that FPU has developed and submitted to

Rural Development for grant/loan purposes.  The remaining sewage lift stations are believed to be

adequate for the immediate future.

WASTEWATER TREATMENT PLANT

FPU operates a wastewater treatment plant located off Thornton Taylor Parkway adjacent to the

Elk River near its confluence with Norris Creek.  The original plant was constructed in 1961 and

was upgraded in 1968.  A modern upgrade and expansion occurred in 1988.  The wastewater

treatment plant is of the “oxidation ditch” type of process, with a design capacity of 3.35 MGD.

Discharge is to the Elk River at mile 90.0.

The current National Pollution Discharge Elimination System (NPDES) permit is contained in

Appendix B.



CHAPTER 3

EXISTING WASTEWATER TREATMENT PLANT
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EXISTING WASTEWATER TREATMENT PLANT

A site plan of Fayetteville’s WWTP is shown on Figure 3.1.  Located on the southeast side of the

city, the plant treats wastewater from approximately 3,400 customers to secondary treatment levels

prior to discharge into the adjacent Elk River at river mile 90.   

PLANT DESIGN DATA

Pertinent WWTP design data follows:

• Extended aeration treatment process.  

• Rated design capacity of 3.35 million gallons per day (mgd). 

• Unit treatment processes designed to handle a waste strength of  215 mg/l BOD and 151

mg/l SS.  

Principal plant components are described in the following paragraphs.

INFLUENT PUMP STATION

 The influent pump station is a four-pump wetwell/drywell type that lifts flow to the headworks of the

plant.  Currently only three pumps, each rated 1,530 gallons per minute (gpm) at 85 feet total

dynamic head (TDH), are installed in the drywell. 

The pumps are protected by a manual bar screen in the wetwell with 3-inch spacing.  Each pump

has a 56-horsepower (hp) motor and a variable frequency drive that allows the motor speed to vary

based on the flow coming into the pump station.  With three pumps operating, the station has a

rated peak pumping capacity of 6.6 mgd. 

HEADWORKS  

The influent force main discharges into the headworks structure, which has two shallow, 3-foot-

deep approach channels and two bar screens - - a mechanically cleaned climber-type bar screen

with 3/8-inch wide openings in one channel and a manually cleaned stainless steel bar screen with

3/4-inch clear openings in an adjoining channel.  Stop plates at the head of the approach channels
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are used to direct flow to either the mechanically cleaned screen or the manually cleaned screen.

The manual screen must be used when the mechanical screen is out of operation.  Flow through

both screens concurrently can easily be accomplished by removal of both stop plates in the

approach channels. Often, this is allowed because of: 

• Problems with the mechanical screen.

• Staff concerns that the shallow channels will overflow if both are not used.

After the bar screen, the flow is discharged into a 16- by 16- by 12-foot-deep aerated grit basin.

An air lift pump removes settled grit to a classifier where the grit is washed before being discharged

into a dumpster along with screenings from the bar screens.

AERATION BASINS

The existing Orbal-type extended aeration plant consists of two circular basins (“inner track and

outer track”) surrounding an inner clarifier.  Two separate trains are provided, each with a basin

volume of approximately 1.44 million gallons.   A hydraulic residence time of 20 hours is provided

when both trains are in service operating at the plant design flow of 3.35 mgd.  Air is supplied to

each basin by two 50-hp and two 25-hp rotary disc aerators.  

SECONDARY CLARIFIERS

Flow from the aeration basins is discharged into the peripheral feed clarifiers, each of which is 80

feet in diameter with a 13-foot side water depth (SWD).  At the design flow of 3.35 mgd, detention

time through the clarifiers is approximately 7.0 hours.  Settled solids are removed from the clarifiers

utilizing a suction type withdrawal tube and discharged to the base of the return sludge screw pump

station. 

RETURN SLUDGE PUMP STATION

This station contains three constant-speed screw pumps.  Each pump is rated at 1,230 gpm at 51

rpm, and each screw is driven by a 7.4-hp motor.  Underflow from the secondary clarifiers is

discharged into the base of this station.  Screw pumps lift the sludge approximately 13.5 feet to a

discharge box at the top of the return sludge screw pump structure.  Ten-inch pipes from the

discharge box convey the return sludge to both aeration basins.  Valving on the discharge pipes

allows the flow to be diverted to the inner and/or outer tracks of the aeration basins.  The two screw

pumps are capable of returning 100 percent of the design flow of 3.35 mgd to the aeration basins.
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DISINFECTION FACILITIES

Prior to the 1988 plant upgrade, the first-stage chlorine contact basins served as secondary

clarifiers.  Settled effluent from the existing secondary clarifiers discharges by gravity to these

basins.  Chlorine is injected into the basin influent pipe.  From the first-stage basins, flow is

conveyed to the second-stage chlorine contact basin before cascading down a step aerator into

the Elk River.   A total contact time of 140 minutes is provided at the plant design flow of 3.35 mgd.

At the peak design flow of 6.6 mgd, the contact time is 71 minutes.

SLUDGE DIGESTION AND HOLDING FACILITIES

A portion of the sludge flow from the discharge box of the return sludge pump station is diverted

to an adjoining channel.  Here a portion of the flow is measured through an 8-inch Palmer-Bowlus

flume before gravity discharge to the aerobic digester basins.

The existing basins are 30 feet wide, 118 feet long, and 15 feet deep with a common center wall

and a storage volume of 400,000 gallons per basin.  Each is equipped with 56 coarse bubble

diffusers on a fixed header located 2 feet off the bottom.  Two 125-hp, 2,250-cfm centrifugal

blowers located in an adjoining blower building provide the necessary oxygen for sludge

stabilization prior to disposal.  Sludge wasted to the aerobic digesters is thickened to 2 to 3 percent

by periodically shutting off the blowers and allowing the solids to settle.  The decant flows by gravity

to the manhole just upstream of the influent pump station wetwell.  Digested sludge is pumped into

trucks for land application.

SLUDGE DISPOSAL SITE

Stabilized sludge is hauled to a 120-acre land application site leased from the City of Fayetteville

and located approximately 2 miles west of the WWTP.  Two diesel-fueled trucks can be utilized to

apply liquid sludge to the disposal field:

• 1991 model “blue nurse truck,” with a 4,400-gallon tank capacity and standard tires.   

• 1989 Ag-Gator truck equipped with a 2,200-gallon capacity tank and flotation tires. 
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Drying Beds 

On the plant site are four open sludge drying beds that were built with the original primary plant

construction in 1961.  Due to problems with plugging of the sand layer, the beds have not been

utilized for quite some time.   A substantial portion of the sand layer has been removed, and the

beds cannot be used for sludge drying without an extensive rebuild.  Four open beds, each 24 feet

wide by 98 feet long, could provide 9,400 square feet of drying bed area.

STAFF  

Staffing includes five full-time employees including the plant supervisor, Judy Crabtree.  This staff

is responsible for the operation of the City’s wastewater pumping stations as well as the treatment

plant.

OPERATING REVIEW

A summary of the discharge monitoring reports for the wastewater treatment plant in 2006 and

2007 is presented in Table 3.1 below.

Table 3.1

FAYETTEVILLE PUBLIC UTILITIES

Discharge Monitoring Reports Summary

Month

Flow

Monthly
Rainfall

BOD TSS

CL2
Residual

Mo.
Avg

Mo.
Peak Raw Eff Raw Eff

Jan-06 1.76 3.41 8.69 152 10 219 10 0.26

Feb-06 1.76 3.66 2.86 224 11 268 10 0.17

Mar-06 1.61 3.99 3.46 201 17 187 15 0.22

Apr-06 1.46 2.43 5.85 235 14 186 10 0.22

May-06 1.66 2.34 5.60 169 15 241 10 0.26

Jun-06 1.30 3.67 1.29 266 20 291 13 0.13

Jul-06 1.07 1.99 2.94 324 15 361 10 0.13

Aug-06 0.90 1.97 3.83 188 4 123 7 0.15

Sep-06 1.12 1.58 2.58 245 12 302 10 0.20

Oct-06 1.24 2.01 3.52 333 11 612 12 0.18

Nov-06 1.48 2.65 4.09 153 13 85 11 0.26

Dec-06 1.36 2.06 3.52 270 14 290 11 0.23
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Table 3.1 (Continued)

FAYETTEVILLE PUBLIC UTILITIES

Month

Flow

Monthly
Rainfall

BOD TSS

CL2
Residual

Mo.
Avg

Mo.
Peak Raw Eff Raw Eff

Jan-07 1.83 2.63 3.98 204 13 154 10 0.18

Feb-07 1.53 2.41 2.41 189 9 121 10 0.24

Mar-07 1.70 3.47 1.56 277 19 255 15 0.15

Apr-07 1.69 2.78 3.91 323 18 324 14 0.19

May-07 1.37 2.48 1.46 283 12 147 10 0.12

Jun-07 1.10 1.31 1.33 341 17 304 9 0.05

Jul-07 1.25 1.64 4.19 427 9 460 6 0.08

Aug-07 1.20 1.54 1.84 426 9 463 6 0.04

Sep-07 1.22 1.60 1.97 389 12 273 6 0.05

Oct-07 1.23 1.81 2.43 435 10 276 8 0.07

Nov-07 1.56 2.41 3.78 314 8 197 9 0.20

Dec-07 1.32 2.68 2.56 297 15 212 9 0.14

Two Yr
Average

1.40 2.44 3.32 278 13 264 10 0.16

The above table indicates that the WWTP currently experiences average and peak flows

significantly below the design capacity of the WWTP. Raw BOD and TSS concentrations are

somewhat higher than design levels, but present no overall problem because actual flows are less

than design.  And, removal performance is excellent (average 95% removal of BOD and 96%

removal of TSS).  

The plant is operating well and there is no reason to believe that it would not continue to do so.



CHAPTER 4

PREVIOUS SEWER SYSTEM OVERFLOWS (SSO’s)
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PREVIOUS SEWER SYSTEM OVERFLOWS

EXISTING PROBLEMS

The wastewater collection, pumping, and treatment facilities in Fayetteville are subject to significant

increases in flow during rainfall events.  The resultant infiltration and inflow (I/I) into the existing

infrastructure periodically causes sanitary sewer overflows (SSO’s), pumping station bypasses, or

treatment plant bypasses.  Table 4.1 presents the number of monthly overflows/bypasses recorded

in Fayetteville from 2003 to 2007.

Table 4.1

FAYETTEVILLE PUBLIC UTILITIES

Overflows/Bypasses

Month
Rainfall

(in.)

Location/Number

Maximum
Latton Bottom P.S. Rain

Liberty
Road P.S. Pitts P.S. WWTP

9/07 1.17 2 0.60

8/07 1.84 1.65

7/07 4.19 1 1.06

6/07 1.33 0.86

5/07 1.46 0.43

4/07 3.53 1.13

3/07 1.55 1 1.32

2/07 0.78 1 1 0.54

1/07 2.70 8 1 1.68

12/06 3.52 1.33

11/06 3.79 1 1.19

10/06 3.52 1 1.11

09/06 3.83 1.00

08/06 3.83 2 1 1.00

07/06 2.94 1 1 0.88

06/06 1.29 1 0.44

05/06 5.1 4 1.23

04/06 5.85 3 1.88

03/06 3.46 3 1 0.87



U:\CTI Adm in Files\CTI\Data\2007\N07002 FPU SSO\RPT   4.3

Table 4.1 (Continued)

FAYETTEVILLE PUBLIC UTILITIES

Overflows/Bypasses

Month

Total
Rainfall

(in.)

Location/Number

Maximum
Latton Bottom P.S. Rain

Liberty
Road P.S. Pitts P.S. WWTP

02/06 2.86 2 1.06

01/06 8.69 11 1 1 2.24

12/05 4.07 3 1.96

11/05 4.51 1 1.13

10/05 0.12 0.09

09/05 3.56 1.79

08/05 2.98 1 1.75

07/05 0.38 1 1.60

06/05 2.73 1.07

05/05 1.94 1.23

04/05 6.92 5 1.94

03/05 3.29 1 1.44

02/05 4.83 5 1 1.30

01/05 2.95 3 1.00

12/04 7.11 5 2 2.48

11/04 8.73 4 2 1 4 2.81

10/04 5.88 3 1 1 3 3.30

09/04 3.02 2.65

08/04 9.11 1 1 2 2.51

07/04 4.25 1 1.30

06/04 9.43 6 2 6 1.47

05/04 4.81 1.15

04/04 4.10 1 2 1.50

03/04 5.43 5 1 5 3.00

02/04 9.00 2 2 3 4 5.25

01/04 1.84 1.25

12/03 2.30 2 2 1.00

11/03 5.95 3 1.20

10/03 1.30 1 0.50

09/03 4.85 2 2 3.55

08/03 1.91 1.00

07/03 4.09 1.50

06/03 5.47 1 1 1.85

05/03 9.36 4 1 1 3.05
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Table 4.1 (Continued)

FAYETTEVILLE PUBLIC UTILITIES

Overflows/Bypasses

Month

Total
Rainfall

(in.)

Location/Number

Maximum
Latton Bottom P.S. Rain

Liberty
Road P.S. Pitts P.S. WWTP

04/03 3.02 1 1 0.82

03/03 1.42 1 1 0.70

02/03 8.43 11 2.00

01/03 1.77 1 1 2 0.90

The problems noted in Table 4.1 are of three general types, namely: pumping station bypasses due

to significant amounts of I/I; pumping station bypasses due to mechanical malfunction or loss of

electrical power; and wastewater treatment plant bypasses due to significant amounts of I/I.  The

Latton Bottom Pumping Station shows the greatest number of bypass/overflow events.  The station

consists of two 625 gpm horizontal centrifugal pumps in a dry pit/wet pit type of arrangement.  This

pump station handles a significant portion of the Fayetteville collection system.  Because of this it

will be upgraded to eliminate this problem.  

The Liberty Road and Pitts pumping stations are smaller stations that have exhibited more

mechanical malfunction types of problems instead of I/I related problems.  Nevertheless, these

stations will be addressed to preclude, as much as practical, any mechanical problems.

Bypassing at the wastewater treatment plant is due to the significant increase in wastewater flows

in all parts of the Fayetteville collection system because of rainfall induced I/I.  There are several

instances where the wastewater transmission system (interceptor sewers, pumping stations, and

force mains) are not large enough to handle peak flows.  The peak flow to average flow ratio (peak

factor) at the wastewater treatment plant is 1.74, yet the plant has a design capability of 2.0 times

average daily flow.  If the transmission facilities were large enough to get the peak flow to the plant,

the plant could handle them.  Sewer system investigation and rehabilitation, including increasing

transmission capacity, is the likely solution to eliminating WWTP bypassing and SSO’s during

significant rainfall events.

The corrective action proposed for elimination of SSO’s will be presented in later chapters of this

report.



CHAPTER 5

EXISTING AND FUTURE SEWER FLOWS
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EXISTING AND FUTURE SEWER FLOWS

FLOW MEASUREMENT DATA

In the early 1980's Fayetteville undertook a limited Sewer System Evaluation Survey (SSES).

Results and data from that effort are questionable and only minor sewer rehabilitation efforts were

pursued.  One of the enduring efforts of the SSES was a system of sewer maps that produces a

numbering system for manhole and an alphabetic labeling system for each of seven drainage

basins. That mapping resource is still being used by FPU today.

In order to get an overall “picture” of the existing sewer flows in the FPU system, a period of base

flow measurement was carried out during an eight week period in March, April, and May 2006.

“Area-velocity” type flow meters were installed at eight locations in the seven FPU drainage basins.

The eight flow monitoring sites are listed below in Table No. 5.1 and shown on a map of the

existing sewer system on Figure 5.1.

Table 5.1

FAYETTEVILLE PUBLIC UTILITIES

Flow Monitoring Sites

Drainage Basin Manhole Number Location Designation

A A17 Mayberry

B B11 Laten Bottom

C C2 Kiwanis

D D2 Lincoln

E E1 Franklin

F FA8 Norris

G G4 Advance

G G25 Pitts
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Flow hydrographs of the eight monitoring sites follow.  Each hydrograph includes plots of flow in

gallons per day, rainfall in inches, and a calculation of antecedent rainfall in inches.  Comments on

each monitoring location follow:

A17 Mayberry

Measured base flows range from 100,000 to 200,000 GPD, with a peak flow of approximately

600,000 GPD.  Peak to average ratio is approximately 4:1, therefore this area is not expected to

be a problem area.  See flow hydrograph Figure 5.2.

B11 Laten Bottom

The meter data from this area is questionable and is believed to be indicative of a location with poor

hydraulic characteristics for an area-velocity meter. Nevertheless, the Laten Bottom drainage basin

has previously been determined to contain excessive I/I and will be addressed further in this

Corrective Action Plan. See flow hydrograph Figure 5.3.

C2 Kiwanis

Measured base flow is approximately 40,000 GPD, with peak flow of approximately 160,00 GPD.

Peak to average ratio is 4:1, therefore this area is not expected to be a problem area.  See flow

hydrograph Figure 5.4

D2 Lincoln

Measured base flow is approximately 100,000 GPD with peak flow of approximately 930,000 GPD.

Peak to average ratio of 9.3:1 indicates significant I/I in this area.  This area is part of the Tanyard

Branch drainage basin in Fayetteville which will be addressed further in this Corrective Action Plan.

See flow hydrograph Figure 5.5.

E1 Franklin

Measured base flows range from 20,000 to 40,000 GPD, with a peak flow of approximately 90,000

GPD.  Peak to average ratio is approximately 3:1, therefore this area is not expected to be a

problem area.  See flow hydrograph Figure 5.6.

FA8 Norris

Measured base flow is approximately 200,000 GPD, with peak flow of approximately 950,000 GPD.

Peak to average ratio of 4.75:1 indicates some concern for excessive I/I in this area.  See flow

hydrograph Figure 5.7.
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G4 Advance

Measured base flow is approximately 140,000 GPD, with peak flow of approximately 300,000 GPD.

Peak to average ratio is 4.2:1, therefore this area is not expected to be a problem area.  See flow

hydrograph Figure 5.8.

G25 Pitts

Measured base flow is approximately 100,000 GPD, with peak flow of approximately 400,000 GPD.

Peak to average ratio is 4:1, therefore this area would not be expected to be a problem area.

However, this monitoring location is just upstream of the existing Pitts pump station which has

experienced numerous mechanical/electrical problems.  Therefore, the Pitts pump station will be

addressed further in this Corrective Action Plan.  See flow hydrograph Figure 5.9.

PROJECTION OF FUTURE FLOWS

Table 5.2 shows the FPU sewer and water customer base for the past 11 fiscal years.  Although

some years indicate a decline in customer growth, the overall growth rate on an annual basis has

been 1.04% for sewer customers and 1.35% for water customers.  Although this report is

concerned with future growth in the FPU sewer system, it is felt that the annual rate of growth in

the water system as indicated below will be more indicative of future growth in the sewer system

because the City of Fayetteville has established an aggressive annexation policy that will include

both existing and future residents in the Lincoln County areas surrounding Fayetteville.

Therefore, projected sewer customer growth over a twenty-year planning period at an annual

growth rate of 1.35% would indicate a total customer base of 4,527 representing a population of

9,280 by the year 2028.

Table 5.2

FAYETTEVILLE PUBLIC UTILITIES

Historical Sewer and Water Customers

FY Ending Sewer Customers Water Customers

30 Jun 96 3,089 3,842

30 Jun 97 3,094 3,859

30 Jun 98 3,115 3,928

30 Jun 99 3,093 3,919
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Table 5.2 (Continued)

FAYETTEVILLE PUBLIC UTILITIES

FY Ending Sewer Customers Water Customers

30 Jun 00 3,089 3,933

30 Jun 01 3,076 3,946

30 Jun 02 3,096 4,000

30 Jun 03 3,102 4,036

30 Jun 04 3,181 4,119

30 Jun 05 3,446 4,377

30 Jun 06 3,463 4,403

30 Jun 07 3,462 4,451

Of the drainage areas that apparently contain excessive I/I and/or SSO’s, facilities and

improvements planned for those areas should be designed to not only reduce excessive I/I but also

to be sized for existing and future base flows.  The three major areas where these problems

currently exist are: Laten Bottoms (B), Tanyard Branch (D), and the Huntsville Highway (G-also

called Hardees, Pitts, and Liberty pump stations).  The (B) and (G) drainage basins are anticipated

to be two of the highest growth areas in Fayetteville because of location.  On the other hand, the

Tanyard Branch (D) area is expected to be one of the lowest growth areas because it is almost

totally built out.

Table 5.3 below contains a projection of future population growth (20 year) in the three drainage

basins.

Table 5.3

FAYETTEVILLE PUBLIC UTILITIES

Future Flow Projections

Drainage Basin
Projected Population

Growth
Additional Sewer 

Base Flow1

Additional Sewer Peak
Flow2

Laten Bottom (B) 820 114,800 287,000

Tanyard Branch (D) 100 14,000 35,000

Huntsville Highway (G) 656 91,840 229,600

Notes:
Residential base flow of 100 GPD per capita and commercial flow of 40% of residential flow.1

Peak factor of 2.5 times base flow.2



CHAPTER 6
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PLAN FOR I/I REDUCTION AND ELIMINATION OF SSO’s

There are three major drainage basins that experience excessive I/I and/or SSO’s in the

Fayetteville sewer system, namely Laten Bottoms (B), Tanyard Branch (D) and Huntsville Highway

(G).  Each of these is slated for improvements as part of this Corrective Action Plan.  Some of the

improvement will be accomplished by new construction and some by sewer system rehabilitation.

NEW CONSTRUCTION

A significant portion of excessive I/I in the Laten Bottom (B) area will be handled by new

construction.  The proposed Laten Bottom Pump Station and Force Main project calls for

replacement of the existing 1 MGD pump station with a new 2 MGD submersible-type wastewater

pumping station and a new 14-inch DIP force main directed all the way to the influent channel of

the WWTP. This project will serve to deliver all but the largest flows generated in the Laten Bottom

area directly to the WWTP, thus eliminating 96% of the SSO’s and 87% of the overflow volume.

In addition, this project will remove flows from the most downstream reaches of the Tanyard Branch

(D) area, thus provided extra carrying capacity to those sewers.  Figure 6.1 indicates the impact

of the proposed Laten Bottom Pump Station and Force Main. 

In the Huntsville Highway (G) area, the SSO problem has occurred primarily at the existing Pitts

pumping station.  Most of the problems have been traced to mechanical or electrical reliability of

the existing pump station, that is about 40 years old.  The proposed Liberty, Pitts, and Hardees

pump station replacement project calls for replacement of each station with new submersible-type

wastewater pumping stations to ensure mechanical and electrical reliability.  And, because the

Huntsville Highway drainage basin is a growth area, each of the new pump stations is designed to

deliver 50 percent more capacity than the existing pump stations.  This additional pumping capacity

should be sufficient to both eliminate any problems with excessive I/I as well as to provide for future

growth.  Figure 6.2 indicates the impact of the proposed Pitts Pump Station.
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SEWER SYSTEM REHABILITATION

As indicated previously, the proposed new construction in the Laten Bottom (B) area is anticipated

to reduce SSO occurrences by 96% and SSO volume by 87%.  In order to completely eliminate the

occurrence of chronic SSO’s in the Laten Bottom (B) area, additional sewer system rehabilitation

will be undertaken.  This rehabilitation will take a phased approach.  Additional study including

limited cleaning/internal television inspection of known trouble areas, physical inspection to confirm

the need/locations for replacement of leaking vented covers on manholes, and physical inspection

of potential storm drain “cross connections” will be undertaken to determine rehabilitation needs.

Rehabilitation efforts will likely include repair/replacement of leaking lines, manhole sidewall repair

and repair or sealing of leaking covers, as well as removing “cross connections”.  Confirmation flow

monitoring will be undertaken to provide accountability to the rehabilitation efforts. 

FPU is committing $500,000 to the sewer rehabilitation effort in the Laten Bottom (B) area.

The other drainage basin where the majority of sewer rehabilitation efforts will be focused is the

Tanyard Branch (D) area.  Again, a phased approach will be taken as described above.

FPU has received a Community Development Block Grant (CDBG) to assist with the sewer

rehabilitation project in this area.  Additional details are provided in Chapter 7.

FPU is committing $523,300 to the sewer rehabilitation effort in the Tanyard Branch (D) area.`



CHAPTER 7

RECOMMENDED CAPITAL IMPROVEMENTS
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RECOMMENDED CAPITAL IMPROVEMENTS

The projects recommended below are those specifically recommended for reduction of I/I and

eventual elimination of SSO’s. These projects are listed as those currently under

design/construction or those planned for construction. 

A proposed schedule for completion of all recommended projects as well as location maps of each

project are also presented below.

PROJECTS CURRENTLY UNDER DESIGN/CONSTRUCTION:

Laten Bottoms Pump Station and Force Main

Description: this project calls for replacement of the existing 1 MGD Laten Bottoms Pump Station

that has experienced numerous SSO’s.  The new pump station will consist of a 2 MGD

submersible-type pumping station and approximately 11,000 LF of 14-inch force main.  The

estimated construction cost is $1,300,000.

Status: Design is complete and plans and specifications have been approved by TDEC.

Construction start date is February 4, 2008.  Construction contract time is 270 days.  It is

anticipated that the new facilities will be in operation by October 2008.

Impact: The new facilities are projected to eliminate 96 percent of the number of SSO’s in the

drainage basin as well as 87 percent of the annual volume of SSO’s in the drainage basin.

Project Map: See Figure 7.1

Hardees, Pitts, Liberty Pump Station Replacements

Description: This project calls for replacement of three existing pump stations in the Huntsville

Highway drainage basin.  The Pitts pump station in particular has experienced some mechanical

malfunction with associated SSO’s.  The three existing pump stations: Hardees (400 gpm), Pitts

(300 gpm), and Liberty (180 gpm) are each about 40 years old and in need of replacement.  In
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consideration of existing and projected flows in the drainage basin, the new pump stations will be

sized to handle flows for a minimum twenty-year design horizon.  Each pump station will be of the

duplex, submersible design with capacities as follows: Hardees (600 gpm), Pitts (450 gpm) and

Liberty (300 gpm).  The Pitts pump station will also require replacement of the existing force main

with approximately 1,100 LF of 8-inch force main.

Status: Design is currently underway and is expected to be complete in March 2008.  Construction

is scheduled to begin in July 2008 with the new facilities in operation by April 2009.

Impact: The new facilities are projected to eliminate 100 percent of SSO’s in the drainage basin.

Project Map: See Figure 7.2.

PROJECTS PLANNED FOR CONSTRUCTION

Tanyard Branch Sewer System Rehabilitation

Description: This project calls for area-wide sewer system rehabilitation in the Tanyard Branch

drainage basin in Fayetteville.  The project will include a study phase with limited cleaning/internal

television inspection of known trouble areas, physical inspection to confirm the needs/locations for

replacement of leaking vented manhole covers, and physical inspection of potential storm drain

“cross connections”.  A construction phase will follow including the following:

• Replacement of leaking vented covers on manholes throughout the system;

• Replacement of the sewer line and service lines on Forrest Street between manholes D11

and D73 to eliminate sewer back-up problems or replacement with individual grinder

pumps;

• Increasing the capacity of the Lincoln Avenue interceptor sewer through repair/replacement

from manhole A81 to D4 using “no dig” technology of either pipe bursting or CIPP (cured

in place pipe) methods;

• Increasing the capacity of the Norris creek interceptor sewer through repair/replacement

from manholes A81 to A5;

• Replacement/repair of sewer near intersection of Lincoln Avenue and Bright Avenue to

eliminate the problem with a wet weather spring; and

• Disconnect storm drains that are connected to the sewer system.
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The estimated project cost is $523,300.

Status: FPU has recently received a Community Development Block Grant (CDBG) from the

Tennessee Department of Economic and Community Development to help fund the project.

Project implementation will commence in early 2008.  Project completion is anticipated by July

2009.

Impact: This project is expected to reduce I/I and subsequent SSO’s in the Tanyard Branch

drainage basin (Basin “D”).  This project is part of the overall sewer system rehabilitation ongoing

in the Fayetteville sewer collection and transmission system.

Project Map: See Figure 7.3.

Sewer System Flow Modeling

Description:  This project calls for development of computer hydraulic model of the existing trunk

and interceptor sewers with diameter greater than 8-inches, pump stations and force mains.  This

model will be developed as part of FPU’s Capacity, Collection, and Treatment Evaluation Protocols.

The estimated cost of model development, including limited surveying for manhole invert elevations

is $50,000.

Status:  A proposal for development of the hydraulic model has been obtained and implementation

is anticipated in May 2008.  It is estimated that model development will be completed by December

2008.

Impact:  The hydraulic model will provide for the determination of available capacity in the different

drainage basins, will provide a listing of transmission system deficiencies and associated

recommended improvements, and will form the basis for FPU’s capacity assurance and

management system.  Improvements made during various I/I reduction programs will be tracked

in an information management system utilizing information from the hydraulic model.
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Laten Bottoms Sewer System Rehabilitation

Description: This project calls for area-wide sewer system rehabilitation in the Laten Bottoms

drainage basin in Fayetteville.  The project is anticipated to include replacement of vented manhole

covers, point repairs of various structural problems, pipeline replacement or cured-in-place pipe

lining, and other physical improvements to the existing sewer systems in the Laten Bottoms

drainage basin.

The estimated project cost is $500,000.

Status: FPU has submitted a grant/loan application to Rural Development (RD) to help fund the

project.  It is anticipated that announcement on the grant/loan application will be made in February

2008.  Whether or not RD funding is obtained, FPU is committed to implementing the project by

summer 2008.  Project completion is anticipated by October 2009.

Impact: This project is expected to reduce I/I and eliminate SSO’s in the Laten Bottoms drainage

basin.  In conjunction with the aforementioned Laten Bottoms Pump Station and Force Main

project, this project will strive to eliminate all SSO’s so that the drainage basin can be taken off

moratorium.

Project Map: See Figure 7.3.

Wastewater Treatment Plant Improvements

Description: Although the existing WWTP is consistently meeting effluent limitations, several

mechanical, pumping, and instrumentation systems require improvement to ensure proper plant

operation.  Paramount among items for improvement is replacement of the mechanically cleaned

bar screen, raw wastewater pumping improvements and repair/replacement of meters and controls.

The estimated cost of proposed improvements is $345,000.

Status: FPU has submitted a grant/loan application to RD help fund the project.  It is anticipated

that announcement on the grant/loan application will be made in February 2008.  Whether or not

RD funding is obtained, FPU is committed to implementing the project by summer 2008.  Project

completion is anticipated by December 2009.
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Impact: Although this project will not reduce I/I or directly eliminate SSO’s, it will serve to enhance

the operational capabilities and reliability of the existing WWTP.

Project Map: See Figure 7.1.

Industrial Park Pump Station Replacement

Description: This project calls for replacement of the existing Industrial Park Pump Station because

of the age of the station and history of mechanical/electrical malfunctions.  The new pump station

will be sized to handle flows for a minimum twenty-year design horizon.  The pump station will be

of the duplex, submersible design.

The estimated project cost is $115,000.  

Status: FPU has submitted a grant/loan application to RD to help fund the project.  It is anticipated

that announcement on the grant/loan application will be made in February 2008.  Whether or not

RD funding is obtained, FPU is committed to implementing the project by summer 2008.  Project

completion is anticipated by June 2009.

Impact: This project does not directly impact I/I reduction or elimination of SSO’s except that the

pump station will be more reliable and less susceptible to mechanical/electrical failure.

Project Map: See Figure 7.4.

PROJECT SCHEDULE

The Agreed Order requires that all proposed activities for I/I reduction and elimination of SSO’s be

complete by January 1, 2010.  FPU is committed to meeting the deadline contained in the Agreed

Order.

Although several projects are included in grant/loan funding applications, FPU understands that

the projects must be implemented whether or not such funding applications are successful.  Sewer

rates were raised in October 1, 2007 in anticipation of additional financial burdens for rehabilitation

of the FPU sewer system.  If funding applications are not successful, FPU will produce appropriate

financing for each of the projects utilizing existing retained earnings and/or new bond financing.
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The Project Schedule is listed below in Table 7.1.  Completion of all projects is projected well in

advance of the January 2010 deadline included in the Agreed Order.

Table 7.1

FAYETTEVILLE PUBLIC UTILITIES

Project Schedule

Project Name
Estimated

Cost Start Date
Completion

Date

Laten Bottoms Pump Station and Force Main $1,400,000 02/08 10/08

Hardees, Pitts, Liberty Pump Station Replacement $870,000 07/08 04/09

Tanyard Branch Sewer System Rehabilitation $523,300 01/08 07/09

Sewer System Flow Modeling $50,000 05/08 12/08

Laten Bottoms Sewer System Rehabilitation $500,000 07/08 10/09

WWTP Improvements $345,000 07/08 12/09

Industrial Park Pump Station Replacement $ 115,000 07/08 06/09

PROJECT MAPS

Figures 7.1, 7.2, 7.3, and 7.4 identify the project locations of the corrective actions described in this

chapter.
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