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Executive Summary

In Pebruary 2005, the Enoooville Ualities Board (KUE) entered a Consent Decres (CTX)
with the Termessee Department of Environmment and Conservation (TDEC), Undted
States Environmental Protection Apgency (EFA), the Department of Justice, Termesses
system. In May 2006, KUB submitted the Phase I Corrective Action Plan /

referred to as the “Long-Term List™ that identifies all 550= that ocomrred (nchadimg
building back-up=) and the associated location, date, cause, and volume.

This Phaze II CAP/ER. evaluates all 350< that were added to the Long-Term List
pursuant to the Arcooal 850FER. Update suboitted on April 30, 2008 and all Anoaal
S50ER Updates previously approved by EPA. Some 550 evenis that ccourred in the
008 SO0ER. were initially identified in the 2005 SSOER projects and were inclnded in
the Phasze I CAP/ER. However, a repeat event may have ocourred prior to
completion of the Phaze I CAP/ER project. In these cases, the Phaze I project is
identified in thic CAP/FR to addrecs the overflow. Phase IICAPYER continvass amd
expands the efforts obiated under Phaze 1

This Execubive Summmary presents an overview of KUB's integrated approach to
achieving CD goals, the backpround and purpose of the Phaz= I CAP/ER. a
summary of the evaluation of alternatives, and an overview of the Implementation
Plan

ES5.1 KUB's Integrated Approach to Achieving Consent

Decree Goals

KUPE contiraes to implement several complementary proprams, in conjunchon whith
FPhase I CAP/ER, to comply with the requirements of the CD, specifically to “address
Long-Term Lizt.” KUUB s holistic or total basin solubion for sach sewershed is toc

1. Implement capacity enhancement projects consistent with CAP/ER
requirements. Such enhancements inchude storapge faclites, relief sewers,
Pump stabion upgrades, and comprehensive rehabilitation in targeted areas
with documented rainfall dependent mfilbration and inflow (R0 ) problems,
and

2  Achieve capacity recovery through FDIL/T removal whith other complementary
maintenance programs that are part of the Infrastrochare Rehabilitabion

Program (IFF).
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KUE developed the Phase I CAP/ER as a conceptual design document to puide the
implementation of specific projects. Phaze I CAP/ ER. continues thiz puidance. Ttis
not intended to provide final design criteria, but to provide minimam criteria which
'll.r.il].]:!e:['l.l:l.-l'.'hﬂ' Enlu.:.l:n:ldu:i:ngpml:im.in:rj den:ld.E@pl:.::-ﬁ ]:l:.m.myczcs,.
establizhed in the CAP/ER.

Other Complementary Programs Related to CAP/ER
KEUE's other complementary

— programs that combine to
£ supported by the previously

TV C - approved Conbinnaing Sewer
Inzpection Detection Iystem Assessmment Program

(CE8AP). These proprams

address performance
Pamp Station enhancement (Temoval of

IEPF ; -

Inzpection oots, debris, preasze), asset

E-"ft' Manhole asseszment, repair and
Testing Inzpection replacement) and RLIS1

removal (removal of inflowr,
Private Laderal repair of defective pipes and
Inspection manhioles that are Ghe souroe of

smoke testing propram
addreszes inflowr elinunation, and the lateral replacement propram and sewer
rehabilitation proprams address mfilbation reduction. It is important to note that
EL1/I reduction benefits of these programs in restoring system capacity have not
provides an added factor of safety because the CAP/ER project facilities will be able
to store and / or convey fows rom moreasingly larper storm events as BDI/ T is
removed through KUE s comprehensive IRF. The IRP has been approved and is
being agzeressively implemented. KUB is mordtoring the progress of these

to gquantify their effectveness.

E5.2 Backgrounnd and Purpose of CAFP/ER

The top pricrity of KUB s facility plarming efforts is to provide a wastewater
collechion system that meets the needs of KITB customers while protectng the
envircrmment Since 1987, KUE has performed several studies and made many
improvements in a majority of the service area basins. However, there are shll areas

requiring capital improvements, particularly in older areas of the system where BEDI/T
iz problematic.



Executhve Summary

ELI/I entering the sanitary sewer system during wet weather is a major consideration
in thiz report. All combined sandtary and storm sewers have been eliminated froom the
wastewater service area. Howewer, because of sewer system defects, unintentional or
illezal cross conmections with the storm sewer system, or other sources, extraneous
storm water Bows enter the sanitary sewer system during rainfall events as RDI/L
These RDI/1 flows can overload the capacity of the sanitary sewer system and result

The objective of the Phase Il CAP/ER ix to identify facility improvements required to
addres=z reported S50 that have been reported in accordance with the Consent
Diecyee since the Phase I CAP/ER. implementation. The S50x listed on the Long-Term
List that require improvemsnt projects are mapped and presented in Figore ES-1.
izsues, and some were caused by non-capacity isswes such as a pipe blockage cansed
by debri=, prease, or roots. Many of the 350 events shown on Figure ES-1 were
caused by extreme weather conditions durng a September 23 - 25, 2006 storm event.
That event produced localized totals as high a= 5.15 mches n less than 24 hours based
on KUE rain gages. The averape ?4-hour rainfall total for this event across all KUE
rain gapes was 414 inches, which iz approsdmately a 10-vear storm event in frequency
for the Knowoville area.

Under Phaze I CAP/ER efforts, capacity related 350= were evaluated using a
comsisted of first analyzing each basin using a hydranlic mode] and developing a total
baszin solution that would commrey projected fubare flows and estimated BDI/T from a
wastewater treatment plants. The total basin solution addresses future projected
S50 and surcharge conditions in addition to the 350 Listed in the Long-Term List.
Fhase I CAP/EF. continues Phase I efforts and intertwines projects from both phases
to Further increass total basin sohation successes.
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CAP/ER Project Performance Criteria
The criteria used in evaluating wet-weather performance of the exisbing system and
alternative capacity enhancement projects to address S50ER capacity related locations

are sunmmarized below:

1. Future base flows projected to occur at or near build-out conditions (20 years for
to represent dry-weather Bows, including divwrmal varations.

2  Winter/ spring E values (percentage of rainfall that enters the sewers as EDI/T)
were developed on the basis of extensive teonporary flow mondtoring propram
data and used to develop RDLST influent hydropraphs. The data mndicate that
winter/spring F. values typically exceed other seazonal B valaes by up to 100
percenit.

3. Projects selected for mclusion in the CAP/ER result in surcharging of less than 20
feet above top of pipe and no surcharpime to within 3.0 feet of the manhole mm at

4 Projects selected for mclusion in the CAP/ER include sufficent downstream
result in moving overflows to downstream locations during base wet-weather
conditions [described below).

5. Base wet-weather conditions consist of a synthetic rainfall event of 2.96 inches
falling over a 24-hour pericd In keeping with winter / spring B values, the

sewer replacement projects, storage projects, and rehabilitation projects. In the Phasze1
CAP/ER, each of the individual projects in the total basin solution for each basin was
analyzed to determine which were required to address the 350 locations on the Long-
Term List. This included projects directly affecting the 550 location as well as
projects required to address potential overflows downstream, which would be
predicted to ocour as a result of implementing upstream improvements. . Phaze I
CAP/ER projects expound upon Phaze I projects to address S30ERs pursuant to the
Armual 3530ER update submitted cm April 30, 2008,

Some 5350 reported on the Long-Term List ocoumrred on small collector pipes that
were not included in the hydraulic model evaluation. These are addressed within this
Fhase I CAP/ER. by either collector sewer replacement projects or sewer
rehabilitation projects. In addition, some 380s reported om the Long-Term List were
caused by non-capacity issues such as a pipe blockage caused by debris, prease=, or
roots. These S50 have been addreszed or are being addreszed by KUB s CS3AP.
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decision-support information for implementation of the IRF, along with KIUTB s other
capital improvements to restore and maintam system hydraulic capacty, restore and
maintain structural mteprty of system components, and reduce corrective
maintenanee costs.

The primary objectives of the IRP, which was approved by EPA in December 2005, are
to address RLL/T and other condiions cansing S50 through:

B Capacity restoration - this oljective is aimed at keeping aszets funchoning at their
full, oripinal capacity. Examples inchade removing sediment or debris from a
system, and/ or repairng system defects that would Lot Bow capacity theougha
system. In some cases, it is cost effechve and/ or necessary to mest system prowth
needs by providing increased capacity or storage to atiain the desired system
hydraulic capacity.

B Damage repair — thiz objective is aimed at repairing structhural damapees and fGilores
in the system that are the result of wear, corrosion, age, and/ or constructon-
the risk of system failure which could cause intermupbion in service and could resualt
in impacts to the comrmuanity and increase costs as compared to scheduled
maintenance and repairs.

® Maintenance reduction - this objective is aimed at repairing portions of the system
that are subgject to known, repeated maimtenance problems that mcrease
maintenance costs and keep cews from conducting more productive preventive
maintenance. Examples in a wastewater collection system are the repair of
cormections, and other system deficiencies that typically lead to recurming problems
for system operators.

Thiz CAP/ER was developed using CSSAP elements (e.g., flow mondtoring, hydranlic
model) and will be implemented using other CESAP elements (e.g., dye testing/ dyed
waater Aooding, CCTV inspection, smoke testing). Therefore, for program
adminiztration purposes, KUB considers the CAP/ER. and its implementation to be
part of its IRP.

ES5.3 Evaluation of Facility Improvements

The development of this Phasze I CAP/ ER. builds upon and extends the efforts
undertaken under the Phase I CAP/ER. This inclhades onpoing flow mondtoring
warious alternative improvement options.



Flow Monitoring

Cruring the pericd between Phaze I CAP/ER and Phasze II CAP/ER, KUE conbinued
temporary flow monditorng proprams in 2006, 2007, and 2008 as part of ongoing
efforts to mondtor capital improvement programes. In addition to teporary fow
morndtoring programs, KUB mamtzins 35 permanent fow morndtors in the service area
trunk sewer systems and & permanent rain gauges thooughout the service area. The
purpose of permanent and temporary flow mondtoring is to collect wastewater fow
data and to evaluate quantities of flow and changes in fow during dry-weather and
wet-weather conditions.

improvements. First, the data iz used to identify areas in the collecion system that
rehabilitation based on observed response to wet-weather events. Second, the data is
and development of design Aows), where the purpose of the hydramlic analy=is is to
identify trunk sewers or pump stations that are predicted to be over-capacity during
dry- or wet-weather conditions. Third, the data is used to measure the relative
infiltration (I,/1) that i= reduced. Finally, the data from permament fSow meters is used

Section 2 further disouszes the Aow morndtoring performed.

Hydraulic Modeling Analysis

Under Phase I CAP/ER efforts, CDM developed a hydraulic model of the major trunk
sewers for six of the drainage basins: First Creek, Second Creek, Third Creek, Fourth
Creek, South Enoxville/ Enob Creek, and Williams Creek. Hydraulic models were
not developed to the zame extent for the Cheowa area of the Third Creek Basin, Loves
Creek Basin, or Eastbridee Basin because of the limited roaomber of overflows that had
oocourred in these areas, the majority of which were not capacity related. These 350=
were shll addresced in the Phace 1 CAPER and in this Phao= I CAP/ER: howerer, a
full hydraulic modeling analy=iz was not required to adequately address them.

Section 3 further disousses hydraulic modeling analy=zis updates that hawve cooumed
cince thie Phase I CAPSER

Evaluation of Facility Improvements

Improvement altermnatives that would convey projected fubure fows and projected
ELI/I from a representative ?4-hour plarming storm event were developed under the
FPhace I CAPYEFR. The Phaze I CAPEFR looks at the affect of these altemabives on
FPhase I 350 s and evaluates the extension of, or addition to any of the previoushy
defined Phaze I CAP/ER projects. In addition, any Phasze II 850 not addresszed by an
implemented Phaze I project were evaluated and new projects were developed to
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address them. Section 3 details each Phaze I 550 location and presents project
descriptions to address each 380,

E5.4 Implementation Plan

The Implementation Plan summarizes the facility improvements required to address
S50 in accordance with the CDr. The plan also Lists the Fiscal Year for starting and
completing all work specified in this Phasze I CAP/ER. The Implementation Flan
includes projects that have been completed as well 2= those that are plarmed. Section
4 presents how these projects address the 350 in accordance with the CTr and
includes ables of all 350= on the Long-Term List and the associated project that
addreszes each

Tables ES-1 through ES-8 present sach facility improvement project inchading a
project IL:, project name, project description, start date, and end date. Start date and
end date are piven as fiscal year in accordance with the CD. It was assumed that the
Fhase I CAP/EF. would be approved during Fizcal Year 0910 and that Piscal Year
09/ 10 represented the first year of the schedules to complete the Phaze I CAP/ER

projects by June 30, 2016,

Approsamate sizing and extents of each project are given for planming level purposes.
example, it may be determined that parallel relief sewers would be more cost effective
the quarterly updates submitted after approval of the Phaze T CAP/ER.

completed facility projects to address the 5530=. Already completed pipeline
improvement projects are shown in dark grey. Plarmed tnunk sewer improvement
foang other sewer defects are shown in blue. Each of the planmed and completed
projects that addreszes an 350 is labeled with a project IL number.  The project 1D
listed on the fipure match the project IDs in Tables E3-1 thorough ES-7.



Table ES-1: First Creek Implementation Plan!
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Project ID Project Hame Project Description Start Date | End Dale
FINd and Fix work to identify and aodress
FCR-1 | Watercress Drive Project | cause of overfiow In the vicinity of 1235 FY 2014 | Fy2015
Walercress Drive
FING and Fix work to identify and 3odrest
FCR-2 | Upchurch Road Project cause of overfiow In e vicinity of 4500 FY 2014 | Fy2015
Upchurch Road.
onase 1 | Uober First Creek Cotector | 1M 300 N Work o kentity and adoress
cAB ey E“I Ay | cause of overmow In the vicinity of 4511 c U
e uﬂzmuz[%h NOIAL. | Beverly Rioad, 4144 Dakiand Drive, and ompleted
: 5511 Dogwood Road.
FInd and flx work to identity and address
cause of overfiow In the viciniy of 2412,
Phase 1 2514, 2528, 2606, 2608, 2900, 2528,
CAPER, | oot Fﬁﬂfﬁfﬂ'ﬁgﬁ” 2700, and 2808 Tecama Drive, 3501 Completed 04/2008
1-2 roject Whittle Springs Road, Isingion Avenue,
1800 Linden Avenue, 2524 Unterwood
Ptace, and 3008 Valey View Drive.
Phase 1 Design and construction of he upper cgmﬁﬂmlﬂrﬂﬂfmleﬂ?
CAP/ER, | First Cresk Storage Tanks | First Creek storage tank and lower First Firet Copok
1-3 Creek storage tank. CL':'Dm"'EI' g 122 Eu-nﬁ“
Phase 1 Replace approximately 1,053 If of existing
CAPER, :Epppm“ﬂ”:ﬁ;g}?ﬂmpe sewer with 12-In, 1,856 If with 24-in, and Completed 1172007
1-5 SE5 If with 27-in pipe.
Phase 1 H.Eplﬂ tnunk sawer
Replace approximately 3,700 If of existing
E‘:_:? . 3%"“" OflOWEr SIOF302 | =4 in, and 331 If of 15-n pipe. Compieted 0212007
Phase 1 | cyb-basins 384 Rehabilitation to reduce R to 2% In Sub-
CAae - | Renabiitation Project basing 03E1, 0362, and D451, Compieted 05/2003

"Approximate sizing and extents of each project Is given for planning level purposes. The exact slzing and exient
of each project wil be defermined during preliminary design. Other modiications io the projects may oceur during
preliminary design. For example, it may be determined that paraliel rellef sewers would be more cost effective
than replacement sewers for some projects. Any modications will be explained In the guariery updates
submitied afer approval of the Phase || CAP/ER.
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Table ES-2 Second Creek Implementation Plan?

Project ID Project Name Project Description’ Start Date | End Dale
Find and Flx work to Klentfly and address
SCR-1 FHT“"‘""E"”E Flke cause of overfiow In the vicinity of 4105 Fram3 | Fraos
Ject Cenfral Avenue Ple
Phase 1 Find and fix work to identify and address
CAPER, E:L”““E Rehabilitation cause of overfiow In e vicinity of 2523 Fr2ooe | Fy2010
2-11 fect Bumekle Street,
Phase 1 Find and fix work o identify and address
CARER, | o O cause of overfiow In e vicinity of 1025 Fr2ooe | Fy2010
215 roject Eim Street
Find and fix work o identify and address
Phase 1 cause of overfiow In the vicinity of 1000
CAPIER, E;“:;’ggg:;e":; Philllp Fulmer Way, 1509 Cumberiand Fr2o08 | Fy2010
2-19 o Avenue, and Seventeenth Street and
White Avenue.

'Approvimate sizing and extents of each project |s given for planning level puposes. The exact sizing and extent
of each project will be determined during preliminary design. Other modifications o the projects may oceur during
preliminary design. For exampie, it may be determined that parael rellef sewers would be more cost effective
than replacement sewers for some projects. Any modifications will be explained In the quartery updates submitied
after approval of the Phase 1| CAP/ER.

CDM ES-10
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Project 1D Project Hamsa Project Description’ Start Date | End Daks
Phase 1
Subbasin O Rehabdltation | Rehabiiation to reduce R fo 2% In Sub-
':"‘;_’EH' Project basing D9A1, DIAZ, D9A4, and 0901 Compieted 10/2008
Phase 1 | Upper McKamey and Third | Repiace approximately 3,141 If of existing
CAPER, |Creek Road Replacement | sewer with 35-in sewer and approximately | Completed D8/2008
34 Project 1500 If with 154n sewer.
Phase 1 | Interstate 40 ana et il 15 ey 750 1t 34
CAPER, | Mikddiebrook Plke Tk ' Froooe | Fy2opi2
- . e sawer, 2,000 § with 30-In sewer, and
eplacement Proj 7,000 I with 36-In sewer.
Phase 1
cARER, | Meyind Dive Trunk Repiace approwmately 5,900 Fofextstng | oo | cyanga
Phase 1 | o o0 Find and fix work 1o identify and address
CARER, | DeETed e, cause of overfiow In the vicinity of 4428 Fr 2011 | Fyapi2
321 ropect Deerfield Rd)
EnFJEF: PCP, CPE, and CCP Waslewaler evaluation studies of the Fr 2006 | Fy 2007
395 ' ! ! Eirvahes WIWTP.
Phase 1 Find and i work to and address
CAPER, :g‘;:ggf EE‘” cause of overfiow In the vicinity of 409, Fraoi2z | Fyaoi3
329 ropect 411, and 413 Highiand Hills Road.

'Approvimate sizing and extents of each project |s given for planning level puposes. The exact sizing and extent
of each project will be determined during preliminary design. Other modifications o the projects may oceur during
preliminary design. For exampie, it may be determined that parael rellef sewers would be more cost effective
than replacement sewers for some projects. Any modifications will be explained In the quartery updates submitied

dfter approval of the Phase Il CARER.



Table ES-4: Fourth Creek Implementation Plan®

Executhve Summary

Project ID Project Hame Project Deacription’ Start Date | End Dats
4TH-1 | Minbasin 3244 Sewer Rehatdltation 0S/2008 | O6/2009
Decommission Ten Mile PUmp Sia0on 1o
| Ten Mie Pump Station eliminate Hows from adjacent utilty
T2 | Ramoval Msiricts while retaining cument KUB Frajs | FYams
connectons
T | S | o vt e oY 7090 | e 12008
5 | 38A2) Projec R Drive and 7112 and 7712
Shadyland Drive.
Phase 1 5 upstream of Walker S
CAP/ER, | Storage Tank inrage upslrea prings Completed 11/2006
s Pump Station.
Phase 1 Replace approximately 3,500 I of existing
capEr, | el FHases LIl 30 | cewer with 154n sewer and approwimately | Compieted 0112007
4-18 roject 1,000 If with 35-n sewer.

'Approdimate sizing and extents of each project Is given for planning level puposes. The exact sizing and extent of
each project will b2 determined during prelminary design.  Other modifcations to the projects may pecur during
preliminary design. For exampie, it may be determined that paraliel refief sewers would De more cost effective than

replacement sawers for some projects. Any modfications will be explained In the quarterly updates submitted afer
approval of the Phase 1| CAP/ER.
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Executhve Summary

Table ES-5: South Knoxville / Knob Creek Implementation Flan?!

F
Project ID Project Hame Project Description’ Start Date | End Date
FINd and Fix work to identify and aodress
STH-1 | Gokifinch Avenue Project | cawse of overfiow In the viciniy of 820 Fr2o12 | FY 2013
Goldfinch Averme
Replace approximately 725 If of existing
&-4n sawer with 18-In semer, H.'Epl'ﬂ
— approximately 418 I of existing 12-n
E”E _E’E"“' Replacement approximately 541 I of existing 21-n Compleled 02/2009
sewver with 35-n sewer, H.EFIHEE
approximately 160 I of existing 24-n
sewer with 35-n sewer.
Phase 1
Ford Valley Pump Station
CAPIER. | {jngrae Projec Upgrade pumg station FY2010 | FY 2011
Replace approximately 1,932 If of existing
onase 1 124N GEwer with 24-in sewer, Replace
CARR, | Trunk Repiacement in Sup- | approxmately 810 I of existing 124n Fvoott | Fyooms
ez | basin 4082 Project sEWer wiith 30-n sewer, and replace
approximately 1,325 If of exising 24-n
sewer with 30-n sewer.
Phase 1 | yaryvilie Plke Pipe Replace approximately 500 I of existing
g | Replacement Project EEWer Compleded 032006
Phase 1 |, oo FINd and flx work to ientity and address
CAPER, |phe! o cause of ovesfiow [n e vicinity of 3603 FY2o12 | FY 2013
5.gq | MehabiliEton Proect Alpine Avenue.
Phase 1 Replace approximately 1,464 I of 3040
g | Tk Sewer Profect SEWET With 35-In Sewer. Compieted 0172009

"Approximate sizing and extents of each project Is given for planning level purposes. The exact slzing and exient
of each project wil be defermined during preliminary design. Other modiications io the projects may oceur during
preliminary design. For example, it may be determined that paraliel rellef sewers would be more cost effective
than replacement sewers for some projects. Any modications will be explained In the guarieny updabes submitted
after approval of the Phase Il CAP/ER.
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Table E5-& Willilams Creek Implementation Flan?

Projact ID Projact Mame Project Deacription’ Start Date | End Date
Phase 1
Sub-basin 19A2 Rehabilitation to reduce R to 2% In Sub-

EJI:;EH. ahatia Dae 1380, Compieted 0572009
Phase 1 | Willams Cresk Trunk Line

CAPER, | Replacement [Downstream Hemﬁﬁm":“m” 300t exsing | oomoieted 0412006

w-2 | of Goif Course) BEWET SEWEL.
Phase 1 |ooo vy Find and fix work to identity and address
CAPER. | poneiimnon Project cause of ovesfiow In e vicinity of 2614 Compieted 0172007

"Approximate sizing and extents of each project Is given for planning level purposes. The exact stzing and exient
of each project wil be defermined during preliminary design. Other modiications io the projects may oceur during
preliminary design. For example, it may be determined that paraliel rellef sewers would be more cost effective
than replacement sewers for some projects. Any modifications will be explained In the quariery updates submitted
after approval of the Phase Il CAPYER.

Table ES-7: Loves Creek Implementation Flan!

Project ID Project Hame Project Deacription’ Start Date | End Date
. | waylana Road Force Man | Repiaced 18,433 LF of & ductie Iron

WS | Upgrade force main with 107 PVC force main. Compleled 02/2009
Phase 1 | ashevile Highway west of | Replace approximately 5,030 If of existing

E”L_’FH" 40 Trunk Replacement | 18-n pipe. Frabms | Fyzoid
Phase 1 Find and flx work io idenity and address

CAPER, | Zhecouime noad cause of overMow In the vicinity of 3001 Fr2o09 | Frzo10

L3 Rzhaniiztion Shelboume Road.

"Approximate sizing and extents of each project Is given for planning level purposes. The exact stzing and exient
of each project wil be defermined during preliminary design. Other modiications io the projects may oceur during
preliminary design. For example, it may be determined that paraliel rellef sewers would be more cost effective
than replacement sewers for some projects. Any modifications will be explained In the quariery updates submitted
after approval of the Phase Il CAPYER.
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Executhve Summary

Table ES-8: Eastbridge Implementation Plan!
Project ID Project Name Project Description’ Start Date | End Dale
Replaced the pump station and force
EBR-q | BUd Hawkins pump sL3Bon | oo with 3 21-4nch gravity sewer, Completed 0272009
and force main project completed 22309
ohase 1 Find and fix work o identify and address
hase 1 | yaoneyvile Road cause of overtow In the vicinky of
c*:ﬁﬂ' Renatdtation Maloneyville Road [MH 93-1, 037, a3-qp, | COmpieted 0122008

and at the It statlon).

'Approvimate sizing and extents of each project |s given for planning level puposes. The exact sizing and extent
of each project will be determined during preliminary design. Other modifications o the projects may oceur during
preliminary design. For exampie, it may be determined that parael rellef sewers would be more cost effective
than replacement sewers for some projects. Any modifications will be explained In the quartery updates submitied
after approval of the Phase 1| CAP/ER.
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Figure ES-2
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E5.5 Summary

KLUB contires to aggressively implement an intezrated approach to enhancement
and recovery of sewer system capacity to address conditions that cawse 350 in the
system. The CAP/ER, or capacity enhancement phasze relies primarily on kvown
problem locations and temporary fow morstoring and hydraulic modeling to analy s

CAPER - R WPl L |

Relationship of CAP/ER and Comeplemertary
IRP Activifies bn CSSAP

system performance and evaluate
alternative improvements. As the CSSAP
matures, it will play an moreasingly
important role in supporting KUB s IRP to
address capacity recovery and asset

In summary, thiz Phasze I CAP/ER. mests
the objective stated in the CLx “to address
the goal of eliminating 350 locations on the
Long-Term List™ of the SSOER.



Section 1
Introduction

In Pebruary 2005, the Enoooville Ualities Board (KUE) entered a Consent Decres (CTX)
with the Termessee Department of Environmment and Conservation (TDEC), Undted
States Environmental Protection Apgency (EFA), the Department of Justice, Termesses
system. In May 2006, KUB submitted the Phase I Corrective Action Plan /
Engineering Report (CAP/ER) to addres the S50ERs contained within the Sanitary
referred to as the “Long-Term List™ that identifies all 550= that ocomrred (nchadimg
building back-up=) and the associated location, date, cause, and volume.

This Phaze II CAP/ER. evaluates all 350< that were added to the Long-Term List
pursuant to the Arcooal 850FER. Update suboitted on April 30, 2008 and all Anoaal
S50ER Updates previously approved by EPA. Phaze I CAP/ER contiraes Phaze I's
efforts. This section describes the backpground and purpose of the Phaze= I CAP/ER,
including shady area descripbions and crgardzation of the report. Az a review, an
cverview of KUE s inteprated approach to improving sewer system performance is
presented.

1.1 KUB's Integrated Approach to Achieving Consent
Decree Goals

KUPE contiraes to implement several complementary proprams, in conjunchon whith
FPhase I CAP/ER, to comply with the requirements of the CD, specifically to “address
Long-Term Lizt.” KUUB s holistic or total basin solubion for sach sewershed is toc

1. Implement capacity enhancement projects consistent with CAP/ER
requirements. Such enhancements inchude storapge faclites, relief sewers,
Pump stabion upgrades, and comprehensive rehabilitation in targeted areas
with documented rainfall dependent mfilbration and inflow (R0 ) problems,
and

2  Achieve capacity recovery through FDIL/T removal whith other complementary
maintenance programs that are part of the Infrastrochare Rehabilitabion
Program (IFF).

KUE developed the Phase I CAP/ER as a conceptual design document to puide the
implementation of specific projects. Phaze I CAP/ ER. continues thiz puidance. Ttis
notintended o provide final design criteria, but to provide minimom criteria which
will be further evaluated during preliminary and final design phases. In many cases,



Secian 1

establizhed in the CAP/ER.

Other Complementary Programs Related to CAP/ER
KUE's other n:-mplﬂ::lﬂ.‘l:.lj'

Flow Modeling supported by the previously

CTv C - approved Conbinnaing Sewer
Inzpection Derection System Assessment Program

Private Lateral repair of defective pipes and
Inspection manholes that are the source of

CSSAP Compoments Supporting the IRP mt“fﬂiﬁmhﬂﬁm

and the lateral replacement
program and sewer rehabilitaion proprams address mblbration reduction. It is
important to note that DI/ T reduction benefits of these proprams in restoring system
capacity have not been considered in developing the conceptual capacity of CAP/ER
solutions. This provides an added factor of safety because the CAP/ER project
facilities will be able to store and/or cororey Bows from increasingly larger stomm
events as BDI/ 1 is removed through KB s comprehensive IEP. The IRF has been
approved and is being aperessively implemented. KUB is monitoring the progress of
mordtoring data to quantify their effectiveness.

1.2 Background and Purpose of CAP/ER

The top pricrity of KIUB s facility plarming efforts is to provide a wastewater
collechion system that meets the needs of KITB customers while protectng the
envircrmment Since 1987, KUE has performed several studies and made many
improvements in a majority of the service area basins. However, there are shll areas

requiring capital improvements, particularly in older areas of the system where BEDI/T
iz problematic.

ELI/I entering the sanitary sewer system during wet weather is a major consideration
in thiz report. All combined sandtary and storm sewers have been eliminated froom the

12



wastewater service area. Howewer, because of sewer system defects, unintentional or
illezal cross conmections with the storm sewer system, or other sources, extraneous
storm water Bows enter the sanitary sewer system during rainfall events as RDI/L
These RDI/1 flows can overload the capacity of the sanitary sewer system and result

The objective of the Phase Il CAP/ER ix to identify facility improvements required to
addres=z reported S50 that have been reported in accordance with the Consent
Diecyee since the Phase I CAP/ER. implementation. The S50x listed on the Long-Term
List that require improvemsnt projects are mapped and presented in Figore 1-1.
izsues, and some were caused by non-capacity issues such as a pipe blockage cansed
by debri=, prease, or roots. Many of the 350 events shown on Figure 1-1 were caused
by exireme weather conditions during a September 23 - 25, 2006 storm event. That
event produced localized totals as high as 5.15 inches in less than 24 hours based on
KLUP rain gages. The averape 24-hour rainfall total for thiz event across all KUB rain
papes was 414 inches, which is approsamately a 10-year storm event in frequency for
the Enosoville area.

Under Phaze I CAP/ER efforts, capacity related 350= were evaluated using a
comsisted of first analyzing each basin using a hydranlic mode] and developing a total
baszin solution that would commrey projected fubare flows and estimated BDI/T from a
wastewater treatment plants. The total basin solution addresses future projected
S50 and surcharge conditions in addition to the 350 Listed in the Long-Term List.
Fhase I CAP/EF. continues Phase I efforts and intertwines projects from both phases
to Further increass total basin sohation successes.

13
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Secian 1

CAP/ER Project Performance Criteria
The criteria used in evaluating wet-weather performance of the exisbing system and
alternative capacity enhancement projects to address S50ER capacity related locations

are sunmmarized below:

1. Future base flows projected to occur at or near build-out conditions (20 years for
to represent dry-weather Bows, including divwrmal varations.

2  Winter/ spring E values (percentage of rainfall that enters the sewers as EDI/T)
were developed on the basis of extensive teonporary flow mondtoring propram
data and used to develop RDLST influent hydropraphs. The data mndicate that
winter/spring F. values typically exceed other seazonal B valaes by up to 100
percenit.

3. Projects selected for mclusion in the CAP/ER result in surcharging of less than 20
feet above top of pipe and no surcharpime to within 3.0 feet of the manhole mm at

4 Projects selected for mclusion in the CAP/ER include sufficent downstream
improvements and/ or upstream comprehensive rehabilitation so that they do not
result in moving overflows to downstream locations during base wet-weather
conditions [described below).

5. Base wet-weather conditions consist of a synthetic rainfall event of 2.96 inches
falling over a 24-hour pericd. Addibional information on the synthetic rainfall
event is provided in a subsequent portion of thiz docurment.

sewer replacement projects, storage projects, and rehabilitation projects. In the Phasze1
CAP/ER, each of the individual projects in the total basin solution for each basin was
analyzed to determine which were required to address the 350 locations on the Long-
Term List. This included projects directly affecting the 550 location as well as
projects required to address potential overflows downstream, which would be
predicted to ocour as a result of implementing upstream improvements. . Phaze I
CAP/ER projects expound upon Phaze I projects to address S30ERs pursuant to the
Armual 3530ER update submitted cm April 30, 2008,

Some 5350 reported on the Long-Term List ocoumrred on small collector pipes that
were not included in the hydraulic model evaluation. These are addressed within this
Fhase I CAP/ER. by either collector sewer replacement projects or sewer
rehabilitation projects. In addition, some 380s reported om the Long-Term List were
caused by non-capacity issues such as a pipe blockage caused by debris, prease=, or
roots. These S50 have been addreszed or are being addreszed by KUB s CS3AP.

15



Secian 1

Program (IFP), along with K1ITB s other capital improvements to restore and maintain
system hydraulic capacity, restore and maintain stroctaral mteprity of system
components, and reduce comrective maintenance costs.

The primary objectives of the IRP, which was approved by EPA in December 2005, are
to address RLL/T and other condiions cansing S50 through:

B Capacity restoration - this oljective is aimed at keeping aszets funchoning at their
full, oripinal capacity. Examples inchade removing sediment or debris from a
system, and/ or repairng system defects that would Lot Bow capacity theougha
system. In some cases, it is cost effechve and/ or necessary to mest system prowth
needs by providing increased capacity or storage to atiain the desired system
hydraulic capacity.

B Damage repair — thiz objective is aimed at repairing structhural damapees and fGilores
in the system that are the result of wear, corrosion, age, and/ or constructon-
related damage to extend the useful life of the component. This function reduces
the risk of system failure which could cause intermupbion in service and could resualt
in impacts to the comrmuanity and increase costs as compared to scheduled
maintenance and repairs.

® Maintenance reduction - this objective is aimed at repairing portions of the system
that are subgject to known, repeated maimtenance problems that mcrease
maintenance costs and keep cews from conducting more productive preventive
maintenance. Examples in a wastewater collection system are the repair of
cormections, and other system deficiencies that typically lead to recurming problems
for system operators.

Thiz CAP/ER was developed using CSSAP elements (e.g., flow mondtoring, hydranlic
model) and will be implemented using other CESAP elements (e.g., dye testing/ dyed
waater Aooding, CCTV inspection, smoke testing). Therefore, for program
adminiztration purposes, KUB considers the CAP/ER. and its implementation to be
part of its IRP.

1.3 Implementation of CAP/ER Projects

Fhase I CAP/ER. describes projects in the conceptual phaze. As CAP/ER projects are
moved from the concephual phase to implementation, KU considers other factors in
developing actual project performance criteria. Such factors include short-term nisks
of S50 that may ooour in sensitive areas such as parks, near schools, on residential
property, and other locations where public contact may be expected. Thes=
considerations are expected to result in desipns that provide enhanced capacity.

16



Secian 1

1.4 Description of Sindy Area

Asx shown in Figure 1-1, KUE s wastewater planning area includes the following =ight
baszinis: First Creel:, Seconid Creel:, Third Creak Fourth Cresl:, South Enoscorille Eniob
Creek, Williarmes Creek, Loves Creek, and Easfbridge Basins. The Forks of the River

Wastewrater from the Pirct Creek, Second Creek, Third Creal:, South Enosorilles Enokb
Creek, and Williams Creek Basins flows by gravity and an intricate network of pump
stations to an interceptor sewer along the Termesses River. This interceptor sewer
cormveys wastewater Hows to the Kuvwahee Wastewater Treatment Flant (WIWTF),
which is the largest of four main wastewater treatment plants operated by KUUB. The
Fourth Creek Basin is served by a separate treatment facility, the Fourth Cre=k
WWTP. The Loves Creek sewer basin flows by prawity and pump station to the Lowves
Creek WIWTP. The Eastbridge Basin fows by gravity and multiple pump stabions to
the Easthridge WWTP.

Propgram as well as the Comprehensive Performance Evaluation and Composite

are corveyed to the treabment plant and treated appropriately. The 350= noted on the
Long-Term List a= a plant bypass are addressed separately by the Process Conbols
Program and/ or as part of the plant improvements in the Comprehensive
Performance Evaluation and Composite Correction Program.

The wastewater planming study area inchades whban and suburban development and
comnanercial/ industrial land uses. The oldest and densest portions of the system are
located near the Fort Loudon Reservoir in the First and Second Creek Basins—with
azes of some portions of the eardy system dating back to the mad-1920s. The system's
aze and density decreases as it heads out concentrically from this central location.
developoment, while the northern, southermn, eastemn, and western portions of the
Plarning area contain siprnificant residential development. Like most municipalities,

concrete. Main trunk sewers mange in size from 21 inches to the 72-inch diameter
interceptor that corveys fow to the Euwahee WWTP. The plarming study area of the
report covers roughly 68,400 U custooners, 248 square males, and focuses on the
backbome of a sanitary sewer network that contains roughly 1,510 miles of pipe.
While a majority of the system flows by prawvity, KUB also operates and maintains a
network of 67 pump stations designed to overcome the rocky, and often imes steep

17
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1.5 Organization of Report

This Phaze I CAP/ER iz crparized into 4 sections as listed below. Sechons 1 and 2
document background information, updates since Phasze I CAP/ER, and flow
moritoring programs coouring since Phaze 1. Sechion 3 describes the results of each
baszin analyzis and presents the recommmmended projects to address the Phasze I 850,
Section 4 provides an implementation plan for completing basin projects.

Section 1 - Introduckion
Section 2 - System Mondtoring and Modeling
Section 3 - KUB Service Area - Phaze II Facility Improvements

Section 4 - Implementation Plan

13



Section 2
System Monitoring and Modeling

2.1 Flow Monitoring Overview

Cruring the pericd between Phaze I CAP/ER and Phasze II CAP/ER, KUE conbinued
temporary flow monditorng proprams in 2006, 2007, and 2008 as part of ongoing
efforts to mondtor capital improvement programes. In addition to teporary fow
morndtoring programs, KUB mamtzins 35 permanent fow morndtors in the service area
trunk sewer systems and & permanent rain gauges thooughout the service area. The
purpose of permanent and temporary flow mondtoring is to collect wastewater fow
data and to evaluate quantities of flow and changes in fow during dry-weather and
wet-weather conditions.

improvements. First, the data iz used to identify areas in the collecion system that
chould receive the highest pricrity for sewer system evaluation survey (SSES) and
rehabilitation based on observed response to wet-weather events. Second, the data is
and development of design Aows), where the purpose of the hydramlic analy=is is to
identify trunk sewers or pump stations that are predicted to be over-capacity during
dry- or wet-weather conditions. Third, the data is used to measure the relative
infiltration (I,/1) that i= reduced. Finally, the data from permament fSow meters is used

2.2 Description of Flow Monitoring Programs

KU contiraes to perfoorm a series of extensive short-term flow mondtoring proerarmes
throughout their system to mondtor project success and pive poidance for fubore
Planming. Thiz section describes the fow morndtoring programs since the Phase 1
CAP/ER.

221 2006 Flow Monitoring Program

From Jarmary 253 thoough April 10, 2006, KUB performed a Sow mondtoring shady
involving 10 temporary flow mondtoring locations and 5 temporary raim gaupe sites to
specifically track the progress of rehabilitation projects within K1UTE s system. Figunre
2-1 pives an overview of the 2006 flow mondtoring locations. The results froom the
rehabilitated minibasin: were compared to flow mondtoring results from shady
control areas in which no rehabilitabion was perfformed. These study control areas are
rehabilitated areas.

Asx 2 cross~comparison check of rehabilitation results, pre- and post-rehabilitation

flow mondtoring data were examined independently by Dr. Zhi Zhanmg from the
Urniwersity of Morth Carcling, Charlotte. Tr. Zhang applied statishical models to flowr
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Section 2
Flow Monfoong

mordtoring results from individual rehabilitated mindbasins, withoot the aid of
control mindbasing, to study the reductions gaimed in BDI/I. The end resalt of both
post-rehabilitabion analy=zes in 2006 showed an overall median reduction of 51% in
BDI/I infhasmices in the shadised mindbasins. The BEDIS I reducton resalts docomented
by this study were considered when examining Phase II S30EFs as marny of the
S30ERs ocourred prior to completion of Phasze I projects. These same S50ERs have
not reccourred since completion of the BDLST reduction projects. Therefore, Phase I
projects have not been included to address these S50,

222 2007 Flow Monitoring Program

rehabilitation flow mondtoring shody in the Spring of 2007. This flow mondtoring
study was performed at 16 temporary flow mondtoring and 11 temporary ram gauge
locations from Jarmary 17, 2007 theough Apnl 10, 2007, Mindbasin areas in both First
Creek and South Enoxville froon the 2006 fow mordtoring shady were studied to
determine the RIS I reduction benefits achieved from further rehabilitation work
conducted in those mindbasins after the 2006 study. Figore 2-2 and Figure 2-3 map
the locations of the all the flow mondtor and rain gauge locations utilized in this stody.

Asx i the 2006 shady, flow mondtoring results from each rehabilitated oinibasin were
compared to mirdbazin control areas as well as independently analyzed by Dr. Zha
Zhang's statistical method. Purther reductons in BDA/T were observed in both
analyzes showing a new overall median FDIST reduction of 56% in all shodied

223 2008 Flow Monitoring Program
KUP initiated flow monitoring of the Third Creek Basin (see Figure 2-4) in the Spring
of 2008 to mondtor and track the progres of collechion system improvement projects

Third Creek was last Aow morndtored in teo phases; phase one inchaded wpper Third
Creek (all minibasins upstream of Z1AL) n 2004 and phaze two included lower Third
Creek in 2005 (all ounibasins downstream of 1241_F1AT).

The 2008 flow mordtoring propram included Phase I CAP/ER mindbasins that were
the overall minibazins studied for post-rehabilitation BDI/ T reducton. With the
reduction of 538% in FD/T in minibasine shadied after rehabilitation projects.

22



Seciion 2

2.3 Modeling Update

Under the 2004 and 2005 fow morndtoring analyszes for the Third Creek Basin, a
hydraulic model was calibrated and used as a tool for CAP/ER Phase I project
development Cruring the calibration process, each morabazim within Third Creek was
characterized, and B values were developed to test the system and give subsequent
puidance to the extent and location of Phaze I CAP/ER projects.

Asx a part of the 2008 flow mondtoring =ffort, the mode] calibrations and mindbasin R
walue characterizations were updated. These efforts were undertaken as a result of

widespread collection system improvements desipned and completed under Phaz=1
CAP/ER.

2.4 Data Quality Review

After the data were collected, quality control reviews were implemented to ensure
that cnly quality data was used in each analy=is. Flow data were plotted over tme to
ensure that thers were no unjustified changes in base wastewater fow and to ensure
that baze fow was of sufficient quantity to be reliably measured by the Sow mondtor.
The velocity and level data recorded were used to make scatterplots. Scatterplots of
lewel versus velodty for a given fow mondtor can be interpreted to evaluate the
quality of the data and provide insight to the hydranlic conditions of the site. For
example, a cluster of data that appears flat (ie., the same velocity is recorded overa
ranges of measured seveer flow depths) can indicate that a downstream blockage may
exdst. If a bottleneck ocours dowmnistream, velocities will increase at a dramatically
chown in Figure 2-5. The graph at the top of Fipure 2-5 shows fow recorded at the
mornitor in red and comresponding rainfall events in blue. The graph in the middle of
Figure 2-5 shows the velocty recorded at the mondtor in red and the level or depth in
blue. The praph at the bottom of Fipure 2-5 is the scatterplot of level versus velocity
for thiz data zet. The data exhibits a pood comrelation of velocity and depth. The
welocity increases with depth similar to the relationship predicted by the Marming
equation showing the sewer is operating as an open chanme].

2-3
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Section 3

KUB Service Area - Phase II Facility
Improvements

3.1 Phase II Facility Improvements

The chjective of the Phasze IT CAP/ER is to address all 350 that were added to the
Long-Term List pursuant to the Armual S50ER Update submitted on April 30, 2008
and all Armual SS30ER Updates previously approved by EPA. Phaz=1 CAP/ER
locations on the Long-Term List of the 2000-2004 S30ER Armual Update suboitted
Aprl 26, 2005. Phasze II continues the goals of Phase I and addresses reported S50<
oocourring after the completion of the Phase I CAP/ER.

In thiz section, the 350 isted on the Long-Term List are addreszed by faclity
improvement projects and comrective actions listed for sach sewer service basin. Some
of the 550 listed ocowred prior to the completion of cormresponding Phasze I CAP/ER
the completion of the Phaze I CAP/ER project, the project along with its completion
date iz noted.

The 5350= on the Long-Term List that are not capacty related are addreszed by either
a “find and fix” facility improvement project or KB s Blockage Abatement Program.
Many of the 350 on the Long-Term List that are not capacity related are the result of
a blockage (debris, prease, roots, etc.) that have been addresed by KIUB s Blockags
Abatement Program. These inclode all the 550x on the Long-Term List that hawve the
designation “M/A" or are blank under the “Long Term Capital Project” field.
Howrewer, if the source of the blockage could not be fived by mainmtenance and re-
ccoarred after flushing or root cutting, then these 550s were assipned a “bnd and fix™
facility improvement project.  “Find and fix™ facility improvement projects will first
involve further mveshigation into the source of the 550 Gowough the use of soke
testing, manhole ingpection, and/ or CCTV nspection. MNext, a deteroination will be
made of the type and extent of the improvement required to address the 350, In

or root cutting is required to address the S50, In other cases, replacement of sapped
pipe or lining of pipe to prevent root inbrusion may be required.

3.2 First Creek

sewer hydraunlic mode] for Pirst Creek is contaimed in the Phase I CAP/ER with
First Creek Bazin. Fignre 31 shows the extent of the sewer hydraulic mode] which
incorporates all trunk sewers in First Creek greater than 8 inches in diameter.

1
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3.21 Phase IT CAFP/ER Facility Improvements

In First Creek, the 350 Listed on the Long-Term List that are capacity related are
addreszed by faclity improvement projects as outlined in Table 31. This table Lists
all capacity related 350= and a comresponding project IT:, which addresses the 550, In
some instances, an 390 ccourred prior to the completion of a Phase I CAP/ER. project
and ha=z not ocourred since.  In those mstances, the comresponding Phase I project and

Table 3-2 present= all 550= on the Long-Term List that are not capacity related. In the
project IL cohamm is either 2 “find and fix™ project IT: that addresses the 850 or the
designation “has been addreszed by CS3SAP Propram”, as discussed in Section 3.1, As
noted for capacity related 550=, should a Phasze I project be considered a= having
addreszed an 530, that corresponding project and its completion date are included in
the project IC cohaonm,

Fignre 32 presents a map showing the locations of all 380< on the Long-Term List
after Phase I CAF/ER through the Annual SSOFR Update submitbed on April 30,
address sach 350. Already completed pipeline improvement projects and ounibaszin
rehabilitation projects are shaded grey. Collector system projects with the goal of
finding and fixing other sewer defects are shown in blue.

Each of the plarmed and completed projects that address an 5530 iz labeled with a
project IL.  The project IDs Listed on the fpure comrespond with project D= and
project descriptions found on Tables 3-1 and 3-2. Section 4 will present the Phaz=1I
CAP/ER implementation plan that provides start and end dates for each of these

projects.
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3.3 Second Creek

Since the Phase I CAP/ER, Lmited model updates as a result of completed pipe
projects have coourred in the Second Creek model. However, an important addition
since Phase I in the Second Creek sewer hydranlic mode] is the Composite Correction
Creek Basin north of the intersechion of Bernard Avenue and Van Street. Though the
CICP storape facility is being constrocted o reduce peak fows to the Kuwahee
Wastewater Treatment Plant, a positive impact of that peak flow reducton is an
increasze in wet-weather capacity now available to the Second Creek trunk line
downstream of thisz facility. Fignre 3-3 shows the extent of the sewer hydraulic model
along with the location of the CCP storape facility.

3.3.1 Phase IT CAF/ER Facility Improvements

In Second Creek, the 350< listed on the Long-Term List that are capacity related are
addreszed by faclity improvement projects as outlined in Table 33. This table Lists
all capacity related 350= and a comresponding project IT:, which addresses the 550, In
some instances, an 390 ccourred prior to the completion of a Phase I CAP/ER. project
and ha=z not ocourred since.  In those mstances, the comresponding Phase I project and

Table 34 presents all 550= on the Long-Term List that are not capacity related. In the
project IL cohamm is either 2 “find and fix™ project IT: that addresses the 850 or the
designation “has been addreszed by CS3SAP Propram”, as discussed in Section 3.1, As
noted for capacity related 550=, should a Phasze I project be considered a= having
addreszed an 530, that corresponding project and its completion date are included in
the project IC cohaonm,

Fignre 34 presents a map showing the locations of all 380< on the Long-Term List
after Phase I CAF/ER through the Annual SSOFR Update submitbed on April 30,
address sach 350. Already completed pipeline improvement projects and ounibaszin
rehabilitation projects are shaded grey. Collector system projects with the goal of
finding and fixing other sewer defects are showmn in blue.

Each of the plarmed and completed projects that address an 5530 iz labeled with a
project IL.  The project IDs Listed on the fpure comrespond with project D= and
project descrphions found on Tables 3-3 and 34 Section 4 will present the Phaz=1I
CAP/ER implementation plan that provides start and end dates for each of these

projects.
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3.4 Third Creek

In the spring of 2008, all of the Third Creek Basin was flow mondtored and the sewer
hydraulic model was updated with new RLI/I characterization data reflecting the
progress KUB has made under Phaze I CAP/ER. The sewer hydraulic mode] for
Third Creek was recalibrated a= a result of these efforts and updated with completed
pipe project as-buailt information. OCP storage has also been planmed within the Third
Creek Basin. Unlike the facility in Second Creek though, the location of the storage
baszin on the west end of the Kuwahes WIWTF has limited direct impacts for the Third
Creek collection system. Fignre 3-5 shows the extent of the sewer hydraulic odel.

3.41 Phase IT CAF/ER Facility Improvements

In Third Creek, the 350 listed on the Long-Term List that are capacity related are
addreszed by faclity improvement projects as outlined in Table 35, This table Lists
all capacity related 350= and a comresponding project IT:, which addresses the 550, In
some instances, an 390 ccourred prior to the completion of a Phase I CAP/ER. project
and ha=z not ocourred since.  In those mstances, the comresponding Phase I project and

Table 3-6 presents all 550= on the Long-Term List that are not capacity related. In the
project IL cohamm is either 2 “find and fix™ project IT: that addresses the 850 or the
designation “has been addreszed by CS3SAP Propram”, as discussed in Section 3.1, As
noted for capacity related 550=, should a Phasze I project be considered a= having
addreszed an 530, that corresponding project and its completion date are included in
the project IC cohaonm,

Fignre 3-6 presents a map showing the locations of all 380< on the Long-Term List
after Phaze I CAP/ER through the Anrmal S50FER Update submitted on April 30,

address sach 350. Already completed pipeline improvement projects and ounibaszin
rehabilitation projects are shown in grey. Collector system projects with the goal of
projects are showmn in magenta.

Each of the plarmed and completed projects that address an 5530 iz labeled with a
project IL.  The project IDs Listed on the fpure comrespond with project D= and
project descrphions found on Tables 3-5 and 3-6. Section 4 will present the Phaz=10
CAP/ER implementation plan that provides start and end dates for each of these

projects.
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Table 35 Third Cresk Fhase I - Capacity Relabed 550
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3.5 Fourth Creek

incorporated into the Fourth Creek sewer hydraulic mode]l. A detailed overview of
the sewer hydraulic model for Fourth Creek is contained in the Phase I CAP/ER with
Fourth Creek Basin. Figure 3-7 shows the extent of the sewer hydaulic model which
incorporates all brunk sewers in Fourth Creek greater than B inches in dizmeter.

3.5.1 Phase IT CAF/ER Facility Improvements

In Fourth Creek, the S50x listed on the Long-Term List that are capacity related are
addreszed by faclity improvement projects as outlined in Table 37. This table Lists
all capacity related 350= and a comresponding project IT:, which addresses the 550, In
some instances, an 390 ccourred prior to the completion of a Phase I CAP/ER. project
and ha=z not ocourred since.  In those mstances, the comresponding Phase I project and

Table 3-8 presents all 550= on the Long-Term List that are not capacity related. In the
project IL cohamm is either 2 “find and fix™ project IT: that addresses the 850 or the
designation “has been addreszed by CS3SAP Propram”, as discussed in Section 3.1, As
noted for capacity related 550=, should a Phasze I project be considered a= having
addreszed an 530, that corresponding project and its completion date are included in
the project IC cohaonm,

Fignre 3-8 presents a map showing the locations of all 380< on the Long-Term List
after Phase I CAF/ER through the Annual SSOFR Update submitbed on April 30,
address sach 350. Already completed pipeline improvement projects and ounibaszin
rehabilitation projects are shaded grey. Collector system projects with the goal of
finding and fixing other sewer defects are showmn in blue.

Each of the plarmed and completed projects that address an 5530 iz labeled with a
project IL.  The project IDs Listed on the fpure comrespond with project D= and
project descrptions found on Tables 3-7 and 3-8. Section 4 will present the Phaz=1I
CAP/ER implementation plan that provides start and end dates for each of these

projects.
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3.6 South Knoxville / Knob Creek

Enoxville / Enob Creek sewer hydraulic model] since the Phaz= I CAP/ER. A
detailed overview of the sewer hydraulic model for South Enoaoville / Enob Creek iz
contzined in the Phase I CAP/ER with specific details on the sewer hydraunlic ouodel
model which incorporates all trunk sewers in the basin preater than B inches in
diamneter.

3.6.1 Phase IT CAP/ER Facility Improvements

In South Enouville / Enob Creek, the 550x listed on the Long-Term List that are
capacity related are addreszed by facility improvement projects as cutlined n Table
39, This table Lists all capacity related 350 and a comresponding project ID, which
addreszes the 530, In some instances, an 550 ocomrred prior to the completion of a
Fhase I CAP/ER. project and has not ooourred since. In those instances, the
corresponding Phase I project and completion date is noted on the table in the project
IC cohamm.

Table 3-10 presents all 350 on the Long-Term List that are not capacity related. In
the project IT columm is either 2 “find and fix™ project IT that addresses the 350 or
the desgnation “has been addreszed by CSSAP Program”, as discussed in Section 3.1.
Asx noted for capacity related 850s, should a Phase I project be considered as having
addreszed an 530, that comresponding project and its completion date are included in
the project IC cohaonm,

Fignre 310 presents a map showing the locations of all 350= on the Long-Term List
after Phaze I CAP/ER through the Anrmal S50FER Update submitted om April 30,

rehabilitation projects are shaded grey. Collector system projects with the goal of
projects are showmn in magenta.

Each of the plarmed and completed projects that address an 530 iz labeled with a
project IL.  The project IDs listed on the fpure comrespond with project D= and

project descophions found on Tables 39 and 3-10. Sechion 4 will present the Phase IT
CAP/ER implementation plan that provides start and end dates for each of these

projects.
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3.7 Williams Creek

incorporated into the Williams Creek sewer hydraulic model Complete details on the
sewer hydraulic model flows and model development for Williams Creek are
contzined in the Phase ] CAP/ER. Figure 3-11 shows the extent of the sewer
hydraualic model which incorporates all trunk sewers preater than 8 inches in

3.7.1 Phase IT CAF/ER Facility Improvements

In Williams Creek, the 530x listed on the Long-Term List that are capacity related are
addreszed by faclity improvement projects as outlined in Table 311, Thi= table lists
all capacity related 3590= and a comresponding project IT:, which addresses the 550, In
some instances, an 390 ccourred prior to the completion of a Phasze I CAP/ER. project
and hasz not ocourred since.  In those mstances, the comresponding Phase I project and

Table 312 presents all 350 on the LongTerm List that are not capacity related. In
the project IT columm is either 2 “find and fix™ project IT that addresses the 350 or
the desgnation “has been addreszed by CSSAP Program”, as discussed in Section 3.1.
Asx noted for capacity related 850s, should a Phase I project be considered as having
addreszed an 530, that comresponding project and its completion date are included in
the project IC cohaonm,

Fignre 312 presents a map showing the locations of all 350= on the Long-Term List
after Phaze I CAP/ER through the Anrmal S50FER Update submitted om April 30,

rehabilitation projects are shown in grey. All projects are camently complete in the
Each of the plarmed and completed projects that address an S50 iz labeled with a
project ID.  The project IDs Listed om the fpure correspond with project Ihe= and
project descoptions found on Tables 3-11 and 3-12. Section 4 will present the Phaze I
CAP/ER implementation plan that provides start and end dates for each of these
projects.



3 o
b
o - J | T—— e
; i e, s
Trumk Sewer |
A Force Main ,\ A
// Major Roads \ =
Mayor <1 — |
\| [ Weams Creek Miniasing “l.l \ —
| \L \ T __,.-.\“
o % \ \ e T -

Williams Creek :
cm Sewer Hydraulic Model Figure 3-11



Sechion 3
HLEB Sendce Area

Phase I Fackty improvements

Tabls 31 Vol Cresk Phass I1 - Capacsiy Ealsted 550w

B [0 DELROSE OR MH 132 “'-_"'_f;'"'"m- ::wm|nn—um
AE [ DELRDSE OR MH 132 PI--_LE;-I"I'EA ::wm|nn—um
mmonn e DELROSE R M 13 "-_::;""“' ::wm?ﬁlhl—dm
Axmoar PR DELROSE DR MH 132 “-_Lf;"'-ln ::wmwm'm
Imcry [P DOLROSE OR MH 12 _w:wmﬂml—dm
oM [ DELROSE DRNT MH 12 “—_"ﬂ_f;"'-lu :wm?ﬁuﬂ—dm
o oo RreERmIDE DREE M- BT P_.:_:_I"u" Farmbifbicn of will 2! Sub-bein 15, comsistsd 50006




Zl-¢ anbig depy ¥30SS ¥3/dVO Il Sseyd ¥8aid swelji

- SRl Jusuescedwy | SRy pepepdeon

IRIBGRUEY Bes | ssRyg pewducs ]
s)aafary Juaurana o wy



Sechion 3
HLEB Sendce Area

Phase I Fackty improvements

3.8 Loves Creek

Since Phaze I CAP/ER development, Loves Creek underwent an extensive flow
morndtoring shady n the spring of 2005. Baseline BT/ I characterizations for each
minibasin within the Loves Creek Basin were developed to help with goidance on
addreszing the few S50 within the Loves Creek Basin. Few capacity related 580<
ocourred in Loves Creek during Phasze I CAP/ER and even fewer ocourred durning
Fhase II. All have been addreszed by the completion of Phase I CAP/ER projects.
Therefore, a complete hydraulic capacty analy=is as performed for the previcus six
basins was not performed for this basin. All 350= on the Long-Term List are till
addreszed in thiz Phaze Il CAP/ER; however, a full sewer hydraulic modeling
analyziz was not required to adequately address theon

3.8.1 Phase IT CAF/ER Facility Improvements

In Loves Creek, the S350x listed on the Long-Term List that are capacity related are
addreszed by faclity improvement projects as outlined in Table 313, This table lists
all capacity related 3590= and a comresponding project IT:, which addresses the 550, In
some instances, an 390 ccourred prior to the completion of a Phasze I CAP/ER. project
and hasz not ocourred since.  In those mstances, the comresponding Phase I project and

Table 3-14 presents all 350 on the Long-Term List that are not capacity related. In
the project IT columm is either 2 “find and fix™ project IT that addresses the 350 or
the desgnation “has been addreszed by CSSAP Program”, as discussed in Section 3.1.
Asx noted for capacity related 850s, should a Phase I project be considered as having
addreszed an 530, that comresponding project and its completion date are included in
the project IC cohaonm,

Fignre 313 presents a map showing the locations of all 350= on the Long-Term List
after Phase I CAP/ ER through the Annual SSOFR Update submitbed on April 30,
rehabilitation projects are shaded grey. Pipeline improvement projects to be
completed are shown n magenda.
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3.9 Eastbridge

Mo capacity-related 550= ocourred in Eastbridge during Phaze I CAP/ER and only
cne capacity related 850 ocouwrred during Phasze II. Therefore, a complete hydraunlic
capacity analy=iz was not performed for this basin. All 350 on the Long-Term List
are stll addreszed in thiz Phaze II CAP/ER; however, a full sewer hydmaulic modeling
analyziz was not required to adequately address theon

3.9.1 Phase IT CAF/ER Facility Improvements

In Ea=tbridge, the S50 Listed on the Long-Term List that are capacity related are
addreszed by faclity improvement projects as outlined in Table 315, This table lists
all capacity related 3590= and a comresponding project IT:, which addresses the 550, In
some instances, an 390 ccourred prior to the completion of a Phasze I CAP/ER. project
and hasz not ocourred since.  In those mstances, the comresponding Phase I project and

Table 3-16 presents all 350= on the Long-Term List that are not capacity related. In
the project IT columm is either 2 “find and fix™ project IT that addresses the 350 or
the desgnation “has been addreszed by CSSAP Program”, as discussed in Section 3.1.
Asx noted for capacity related 850s, should a Phase I project be considered as having
addreszed an 530, that comresponding project and its completion date are included in
the project IC cohaonm,

Fignre 314 presents a map showing the locations of all 350= on the Long-Term List
after Phaze I CAP/ER through the Anrmal S50FER Update submitted om April 30,

rehabilitation projects are shaded grey. All projects are cumrently complete in the
Eastbridge service area.
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Section 4
Implementation Plan

This sechion summarizes the implementation plan for the Phaze IT CAP/ER. The
starting and completing all work specified in this Phaze I CAP/ER.

that are plarmed. Tables 41 throngh 4-8 present sach facility improvement project
including a project I, project name, project description, start date, and end date.
Start date and end date are given a= fiscal year in accordance with the T Tt was
assumed that the Phaze II CAP/ ER. would be approved during Fiscal Year 09/ 10 and
that Fizcal Year 09/ 10 represented the first year of the schedule to complete the Phasze

I CAP/EF projects by June 30, 2016.

Approsamate sizing and extents of each project are given for planming level purposes.
The exact sicing and extent of each project will be determined during preliminary
design. Any modifications will be explained in the quarterly updates submitted after
approval of the Phaze I CAP/ER.

Fignres 41 thromgh 4-8 present maps of each basin showing the plarmed and
completed facility projects to address the 5530=.  Already completed pipeline
improvement projects are shaded in grey. Phase I pipe projects not yet complete are
chown as magenta pipes. Completed collector system rehabilitation projects are
chaded in prey. Collector system projects with the goal of finding and fixing other
sewer defects are showm in blue. Any project indicated with a red star and a red text
description indicates a completely new Phasze II project.

Each of the plarmed and completed projects that addresses an 550 is labeled with a

project ID number.  The project ID= Listed on the fgure match the project IDs in
Tables 4-1 through 4-5.

4-1



Secion 4

implementation Plan
Table 4-1- First Creek Implementation Plan?!
Projact ID Project Hame Projact Descripthon Start Date | End Dale
Find and Fix work to ldentity and
FCR-1 | Watercress Drive Project | address cause of overfiow In the vicinity | Fy 2014 | Fy 2015
of 1235 Watercress Drive
Find and Fix work to identiy and
FCR-2 | Upchuwrch Road Project | address cause of overfiow In the vicnity | Fy 2014 | Fy 2015
of 4500 Upchurch Road
+ | Unper First Creek Collectr | T8 N4 X work to Identy and address
Phass PpEr reek COlECion | o cuse of overfiow In the vicinity of 4811
CAPIER, | Project (Minkbasin 1AL, | gouen e Bl coakiand Drive, ang | COmPleted 0612003
1-1 0242, 0301) i  Fioa
Find and fix work o Identify and address
cause of overfiow In the vicnity of 2412,
Phase 1 2514, 2526, 2806, 2608, 2500, 2528,
CAPER, | pooe Fﬁﬂ&ﬁfﬂ%ﬁm’ 2700, and 2508 Tecoma Drive, 3501 Completed 04/2008
12 roject Whitte Springs Road, Islington Avenus,
1800 Linden Avenus, 2524 Underwoosd
Place, and 3005 Valley View Drive.
Phase 1 Design and construction of the upper cgmppwemmmﬂfmm“?
CAPIER, | First Creek Storage Tanks | First Cresk storage tank and lower First '
13 Creek tank Lower First Creek
starage tank- Completed 122006
Phase 1 Replace approximately 1,053 If of
CAPIER, :ﬁﬂpmﬂlﬁgﬁgﬁﬂﬁ existing sewer wih 124n, 1,856 If with Completed 1172007
15 24-n, and 595 If with 27-n plpe.
Phasa 1 H.Eplﬂ tnunk sawer
Replace approximately 3,700 If of
E‘;‘_EH' 3%"“" af lower SOf398 | ieting S4-n, and 331 I of 15-n pipe. Compieted 0212007
PRas2 1 | oyp-basins 384 Rehabliitation to reduce R to 2% In Sub-
G | Renaniitation Project basins 0381, 0382, and 4B1. Compieted 05/2003

"Approximate sizing and extents of each project Is given for planning level purposes. The exact slzing and exient
of each project wil be defermined during preliminary design. Other modiications io the projects may oceur during
preliminary design. For example, it may be determined that paraliel rellef sewers would be more cost effective
than replacement sewers for some projects. Any modications will be explained In the guariery updates
submitied afer approval of the Phase || CAP/ER.

42
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implementation Plan
Table 4-2- Second Creek Implementation Plani
Project ID Projact Mame Project Deacription’ Start Date | End Dale
Find and Fbc work to |dentify and
SCR-1 FHT“""‘"E""E Flke address cause of overlow In the viginty | FY 2013 | Fr 2015
fect of 4105 Central Avenue Piks
Phase 1 Find and fix waork to identiy and address
CAPER, | o H‘““E Renadlitation cause of overfiow In the vicinity of 2523 | FY 2008 | Fy 2010
2-11 Bumskie Strest
Phase 1 Find and fix waork to identiy and address
CAPIER, :tﬂ'"' :'I':'rg‘ﬂ E"; =areat cause of overfiow In the wicinity of 1025 | FY 2008 | Fy 2010
215 abdlit=tion Project Eim Street.
Find and fix waork to identity and address
Phase 1 cause of everiow In the vicinity of 1000
CAPIER, E;“:;Edm’f":; Phillp Fulmer Way, 1509 Cumbestand Fraooe | Fr2om0
2-19 o) Avenue, and Sevenieenth Street and
Whita Avenue.

'Approvimate sizing and extents of each project |s given for planning level puposes. The exact sizing and extent
of each project will be determined during preliminary design. Other modifications o the projects may occur during
preliminary design. For exampie, it may be determined that parakel reflef sewers would be more cost effective

than replacement sewers for some projects. Any modifications will be explained In the quartery updates submitied
after approval of the Phase 1| CAP/ER.
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Table 4-3: Third Creek Implementation Flan!
Project ID Project Hame Project Description’ Start Date | End Daks
Phase |
Subbasin O Rehabditation | Rehabiltation to reduce R to 2% In Sub-
CAPER. | Project basing DSA1, 09AZ, 09A4, and 0D, Compieted 102008
Phase1 | Upper McKamey and Third | Replace approximately 3,141 Ifaf
CAP/ER, | Creek Road Replacement | existing sewer with 36-n sewer and Completed D8/2008
34 Project appro:imately 1500 If with 15-in sewer.
A T
CAP/ER, | Middicbrook Plke Trmk . Froooe | Fy2opi2
e R { Projact Sewer, 2,000  with 30-n sawer, and
Eplacemeant Prof 7.000 If with 35-n sewer,
Phase |
CAPIER, | MEYand Diive Trunk Replace approximately 5,500 If of S
17 Replacemant Project existing sewer with 48-n sewer.
Phase 1 ad Find and fix work to identiy and address
CAPJER, HDE““H”H' n:ml "“‘“DH"F cause of overfow In the wicinity of 2428 | Fr 2011 | Fr 2012
3-21 Poject Dearflek Rd)
Fhase | Wastewater evaliation studles of the
m;zr?. PCP, CPE, and CCP Ko WA TR, Fr 2006 | Fy 2007
Phase 1 Find and fix work to identiy and address
CAPJER, :g';ﬂggf E;fm cause of overfiow In the wicinity of 409, Fraoi2z | Fyaoi3
320 411, and 419 Highland Hills Road.

'Approvimate sizing and extents of each project Is given for planning level p
of each project will be determined during preliminary design. Other modifications o the projects may oceur during
preliminary design. For exampie, it may be determined that parael reflef sewers would be more cost effective
than replacement sewers for some projects. Any modifications will be explained In the quartery updates submitied
after approval of the Phase 1| CAP/ER.

The exacd sizing and extend
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Table 4-4: Fourth Creek Implementation Plan?
Project ID Project Hame Project Deacription’ Start Date | End Dats
4TH-1 | Minbasin 3244 Sewer Rehabilitation 052008 | DAr2009
Decommission Ten Mile Pump Siaton 1o
| Ten mie Pump staton eliminate fiows from adjacent utiity
T2 | Ramoval disiricts while retaining cument KUB Frajs | FYams
connectons
Pnase 1 | Shadyiand Diive CalEe of ovesow In he vidnity of 7000
CAPER, |Rehablitation (Sub-basin | s o e pet Y e Completed 11/2009
46 | 36AZ) Project Shatytand Drive.
Fhase 1 Siorage upstream of Walker Spn
CAPIER, | Storage Tank Pump Staton nge Completed 11/2006
417 :
Phase 1 Replace approximately 3,500 If of extsting
CAPIER, |I||ap|=|qectm' hases |l and | o wer with 154n sewer and appromimataly | Complated 0172007
418 1,000 If with 36-in sexwer.

'Approximate sizing and extents of each project Is given for planning level purposes. The exact sizing and extent of

each

project will be determined during prelminary design. Other modiMcations io the projects may oceur during

preliminary design. For example, @ may be determined that paralel reliel sewers would be more cost effective than

replacement sawers for some projects. Any modfications will be explained In the quarterly updates submitted afer
approval of the Phase 1| CAP/ER.
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Table 4-5: South Knoxville / Knob Creek Implementation Plan!

Projact ID Project Hame Project Description’ Start Date | End Date
Find and Flx work 1o lgentity and
STH-1 | Goidfinch Avenue Project | address cause of overfiow in the vignity | FY 2012 | Fr 2013

of 620 Goldinch Avenus
Replace approximately 725 If of extsting
B-n seweer with 18-In sawer, HEFH-E[:E

ohass 1 approximaiely 418 If of existing 12-n

E"'E,__"EEH' Replacement approximaiely B41 If of existing 21-4n Compleled 02/2009
sewar with 36-n sawer, Re
approximaiely 160 If of existing 24-n
sEwar with 36-n sewer.

Bhaze 1

Ford Valley Pump Station

Eﬁ;ﬁﬁ. Upgrade Frcgect Upgrade pump station FY2010 | FY 2011
Replace approximately 1,932 If of

Phase 1 existing 12-n sewer with 24-n sewer,

CameR | Trunk Replacement in Replace approximately E10 M ofexsting | 0 | vopia

o4z | Sub-basin 40AZ Project | 12-n sewer with 304n sewer, and

replace approximately 1,326 I of existing
24-n sewer with 30-n sewer.

PRas2 1| yaryvilie Pike Pipe Replace approximately 500 If of extsting

:"El_ﬁﬁ' Replacament Project sewar Compieted 0372006

Phase 1| e venue Find and fix work to Identify and address

CAPER. | pdnceintasion Project cause of overfiow In the vichity of 3609 | Fr2012 | Fr 2013

5-21 Alpine Avenue.
Phass 1 R approxl 1,464 If of 30-n
CAPER, | Trunk Sewer Project eplace approximately Compieted 0172009

S-28

Gewer with 35-n sewer.

‘Approximate sizing and extents of each project |s given for planning level purposes. The exact slzing and exient
of each project wil be defermined during preliminary design. Other modiications io the projects may oceur during
preliminary design. For example, it may be determined that paraliel rellef sewers would be more cost effective
than replacement sewers for some projects. Any modifcations will be explained In the guarieny updabes submitted
after approval of the Phase Il CAP/ER.



Secion 4

implementation Plan
Table 4-6: Williams Creek Implementation Flan?
Projact ID Projact Mame Project Deacription’ Start Date | End Date
Bhase 1
Sub-basin 19A2 Rehabilitation to reduce R to 2% In Sub-
s | Renasiitation basin 19A2. Comgieded 0S/2000
Phase 1 | Willlams Creek Trunk Line
CAPER, | Replacement [Downstream Hemﬁﬁm":“m” 3100 ot exising | o onnieted 04/2006
W=z of Goif Course) BEWET SEWEL.
Phase 1 [oo0o0 o FINd and flx work to ientity and address
CAPER, : — cause of ovesfiow In e vicinity of 2614 Compieted 0172007
W-T Rehablltation Proj SunsetAvenue.

‘Approximate slzing and extents of each project Is given for planning level purposes. The exact sizing and extent of
each project will be determined during prediminary design. Other modifcations to the projects may occur during
preliminary design. For example, it may be determined that parallel reflef sawers would be more cost efiective than

replacement sewers for some projects. Any modifications will be explained In the quarterly updates submitied after
approval of the Phase il CAPYER.

Table 4-7: Lowves Creek Implementation Flan!

Projact ID Projact Mame Project Description’ Start Data | End Dabe
Wayland Road Force Main | Replaced 18,433 LF of 5~ ductlie iron
W1 | upgrage force main with 107 PVC force main. Compieded 02/2009
Phase 1
CamER | AShevie Highway west of | Replace apprximately 5,030 If of Fvooss | Ey 2010
PSR- | 4D Trunk Replacement | exsting 18-n pipe.
Phasz 1 Find and fix work fo Identfy and address
CAP/ER, EM"Eb“‘lﬁm'm" cause of overfiow In the vidnity of 3001 | FY 2008 | FY 2010
L0 Shelbourne Road.

"Approximate sizing and extents of each project Is given for planning level purposes. The exact stzing and exient
of each project wil be defermined during preliminary design. Other modiications io the projects may occur during
preliminary design. For example, it may be determined that paraliel rellef sewers would be more cost effective
than replacement sewers for some projects. Any modifications will be explained In the quariery updates submitted
after approval of the Phase Il CAPYER.

&7



Secion 4

Implementation Plan
Table 4-8: Bastbridge Implementation Flanl
Project ID Project Hame Project Description” start Date | End Dats
Replaced ihe pumg station and fore
EBR-1 f::m' “me"”r:;ﬁ“m SEUON | o ain with 3 21-nch gravity sewer, Completed 0272009
project completed 212309
onase 1 Find and fix work to identsfy and acdress
Maloneyvilie Road cause of overow In the vicinity of
CAPER. | Ranabiitation Maloneyville Road (MH 93-1, 93-7, 83- Compieted 01/2003

EB1

10, and at the It station].

'Approvimate sizing and extents of each project |s given for planning level puposes. The exact sizing and extent
of each project will be determined during preliminary design. Other modifications o the projects may occur during
preliminary design. For exampie, it may be determined that parakel reflef sewers would be more cost effective
than replacement sewers for some projects. Any modifications will be explained In the quartery updates submitied
after approval of the Phase 1| CAP/ER.
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