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Section 1
Introduction

This section deacribes the poals of the Capacity Assarance Program (CAP) including
the Consent Dacree requirements. an overview of the program, the relationship of the
CAP to other Consent Decree programs, and the plan for implementation.

1.1 Consent Decree Requirements

On February 11, 2005, a Consent Decree with Tennessae Department of Enviromment
and Conservation, United States Envirorenental Protection Agency (EPA), Tennessee
Clean Water Network and the City of Knosville became effective with the poal of
eliminatimg Sanitary Sewer Owerflows (5508} in KLU s wastewater collection system.
As part of this Cansent Decres, KUB has submitted a Phase 1 Comrective Action
Flan/Engineering Report to document system capacity evaluations and identify
facility improvements required to address reported 550 in accordance with the
Consent Decree. Howewver, the required improvements will take many years to
implement. While thess improvements are being implemented, requests far
addional flows to the system are being made by developers, individual
homeowners, and other entities. The Consent Decree specifies that KUB must
resporid b0 these raguests for new connectiong &0 the sewar epebem of IRcreaass n
flow from existing connections through a Capacity Assacrance Program (CAF).

In accordance with the Consent Decres, the CAP will assess the peak low capacity of
all major system compements (collector sewers, interceplor sewers, pump stations,
and treatment plants), Any requests for increased Bow to the collecton system st
be compared to the peak (low capacity of these components. 1f KUB is unable to
certify capacity of the major system components downstream of the proposed flow
addition, it may still autharize the additional flow trough a system of hankad fow
credits and ather requirements, which are Rirther dascribed i Section 3 of this report.

The CAP contains

® The technical information, methodology, and analytcal bchrgquies to be used to (1)
calculate the peak flow capacity of system compcnents, (2) calculate the increase in
peak flows from new service conmections, and (3] calculate the increase in peak
flow capacity resulting from specific system improvements projects.

® The means by which KEUB will intégrate the CAP with approvals of City and
County buflding permits or acquisition of sewers from other owners,

® An information management systern (IMS) capatle of tracking chronic overflow
locations and the credit banking system nclading both earmed credits from specific
progects and credit expenditures on approved waatewaler Aow additions.

s All evaluation protocols to be used,
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1.2 CAP Objective

Providimg wastewater collection, conveyance, and beatment thal meet the needs of
EUB customers while protecting the environment 18 the top priosity of KUH's facility
improvernent efforts, Since 1987, KUB has performed several studies and made many
improvements in a majority of the service area basing. However, capacity remains a
problem during wet weather when rainfall-dependent inflow and infiltration (RD1/T)
is problematic. RDI/Tis the infiltration and inflow that oocurs m the systemas a
result of rain events,

Because of existing concerns about wet weather capacity and the bme it will take o
implement the complete improvements plan, KUB and the Consent Decree
stakeholders are concemed about the addition of new flows to the system. The
objective of the CAP is to enable KLUB t0 authorize new sewer service connectons or
increases in flow from existing sewer service connectons while making systerm
improvernents in accordance with the Consent Decsee requirements.

1.3 CAP Overview

The CAF is divided into three major sections;
1) Certification of Capacity

Z) Approval in Lieu of Certification

3} Special Conditions,

Under Certification of Capacity, KUB may authorize additional fiow o the system,
only affer it certifies that there is adequate trestment capacity, transmission capacity,
and collection capacity. The definibons of adequate capacity are further discossead In
Section 3; however, based on the evaluations of the treatment, transmission, and
collactiom systems that have taken place, it is anticipated that mitially, few locations in
KLUEs system will meed the Consent Decree capacity certibication requirements, This
means that KLU will likely authorize most new sewer service connections via the
Appraval in Lieu of Certification procedure.

Under Approval in Lieu of Certification, KUB may suthorize additiomal flow io the
system using a credit banking system. If KUB completes specific progects that increase
capacity by reducing peak wet weather flows through either sewer rehabilitation or
system storage, then KUB will receive flow credibe. These credids can then be used to
offset proposed additional flows. Additional criteris must also be met, and these
criteria are further discussed in Section 3.

Several special conditsons are included related to monor sewer connections, essential

seryices, existing illicil connections; and reconnectiens following lemporary
suspension. Thess special conditions are further discussed in Section 3.

i-2
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1.4 Relationship of CAP to Other Consent Decree
Programs

Severnl other Consent Decree programs are related bo the CAP. These include the
Corrective Acton Plan/ Enginecrng Report ({CAP/ER), the Comprehensive
Performance Evaluation and subsegquent Composite Correction Program (CPE/CCTP),
ind the Contintsing Sewer System Assessment Program (CS5AF), which are further
discussed below.

1.41 CAIYER

Thw objective of KUB's CAP/ER is to identify facility improvements requined to
address reported 550 in accondance with the Consent Decree. 5505 reported on the
Long-Term List are addressed by this eight-vear plan, Most capacity related S50s
wore evaluated using a hvdraulic modeling analysis, which included a capacity
evaluation using peak wet weather flows from a representative 2-year, 24-hour
planning storm evenl.

Sirce the program will not be comploted for eight years, certification of collection
system capacity from the propossd inbroduction of additional fow is unlikely fora
mlrn]"-:rri}-mnl i sl locabhns. Hinswever, as the rehahill tbation and stnFage
projects in the Phase 1 CAP/ER are implemented, KUB will camn flow credits that will
be tracked and may be applied towards additional flows into the system.

1.4.2 CPE/CCP

Comprehensive Performance Evaluation (CPE) = For each of its theee affected
wastewater treatment plants (WWTFs), KUB is completing a comprehensive
performance evaluation using flow modeling and other appropriate evaluation
techniques ko determene capacity and ability o meet permits. To the extent applicable,
the CPE is being developed consistent with EPA publications "Improving POTW
Performance Using the Composite Correctiom Approach” - EPA CERL October 1964
and "Retrofitting POTW's" - EPA CERI July 198%. The CFE is a thorough, structured
review of a WWTF s process performance capabilities and associated administrative,
operational, and maintenance practices, The objectives are to identify potential
improvements in process performance that can be achieved without sipndficant capital
Improvements, and to identify process components that will require capital
improvements to maintain or achieve permit compliance. [Ref. CD Section
VILD. 1. {a)-(iw)]

Compesite Correction Program [CCP) - The CCP is the performance improvement
phase that fulluws te CPE. [L i & systemativ approach b bngleosesting
administrative, operational, and maintenance improvements as well as rehabilitation
and/ or upgrades to the WWTPs to address the problems identified in the CPE. The
CCP will also be consistent with the EPA publications "Improving POTW
Performance Using the Composite Correction Approach® - EPA CERL, October 1984
and “Retrofitting POTWs" - EPA CEEL July 1968%; and the "Tennessee Desipgn Criteria’,

1-3
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lo the extent applicable. The CCP will {A] address all factors which limit or which
could limit the WWTT"s operating efficiency or the abihty to achieve NPDES permit
compliance: (B) address the peak flow handling procedures and peak flow capacity of
the YWWTF; and () identify specific actions and schedulbes to cornect each miting
factor, incloding capital improvements to the exdsting WWTTF where appropriate. The
CCP will evaluate all appropriate alternatives and provide schedules for achieving
permit compliance. [Ref. CD Section V11D, 1. (a)k(v)]

14.3 C55AF

The primary funchion of KUB's CS5AFP, which has been approved by EPA. & o
provide decision-support information for implementation of the Infrastructure
Rehabilitation Program [[RP], along with KUF's otker capital improvenmnts to reskone
and maintain system hydraulic capacity, restore and rmaintain structural integrity of
syslem comporents and reduce corrective mainlenance costs. The primary objectives
of the IRP are to address RDI/ 1 and other conditions cousing 550s through:

& Capacity restoration = Thiz objective Is aimed at beeping assets functioning at their
fulll, eriginal capacity. Examgles mchude removing sediment or debris from a
pipeline system, reducing inflow and infiltmation {I/1] in & wastewater collectan
ryebum, and, or reprirmng system defects that wonild bmak How copoacily threugh a
sysbem. [n some coses, it i cost effective and/ or necessary due o growth Lo
provide increased capacity or storage to attain desired system hydraulic capacity

& Damage ropair - This objective is aimed at repaining structural damage and failures
in the sysbem that are the result of wear, corrosion, age, and / or construction-
related damage to extend the useful life of the component, This function reduces
the risk of system failure which could cause interuption in service which could
result in npacts to the community and wonld eresse costs as compared o
acheduled rehaldlitation,

= Maintenance reduction — This objective is aimed at repairing portions of the systom
that are sulsect o known, repeated maintenance problems that increase
maintenance cosls and keep crews from conducting more productive preventive
malntenance, Examples in a wastewater collection system are the repair of
conditions such as Toot intrusion, offest joints, pipe sags, improper service
connectiong, and other system deficiencies that typlcally lead o recurring problems
for system operators,

Many of the CSSAP projects am included in the Phase 1 CAF/ER. Thess prosects can
aril wrll b pisaa] bin Em_'mh!p e creHEs tefo the m‘llt'llunl'lng sy sk Ims rur'l':lrlt'l.nr_

the retnoval of I/ T trough CSSAFP capacity restoration projects will be critical to the
CAP.

14
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1.5 CAP Implementation

After review and approval of this CAF report by the EPA, KUB intends to complete

development of the tools required to implement the program - specafically the
Information Management System ([MS) and o Procedures Manual. KUB has not
completed development of these tools requined for mplementation, pending
comments from EPA on the process and procedures discussed In this report. After all
the processes and procedures are agreed to and approved, KUB will complete the

necessary production of these tools. The Informaticn Management Svstem and the
Procedures Manual are anticipated to be completed within sikey days of approval of
this CAF report by EPA.

1.6 Organization of Report

This CAP report &5 organized into b sectans a5 Hated below, Sections 1 throagh 3
describe the CAP Program in terms of the Consent Decree requirements, Sections 4
and 5 describe the detailed evaluation procedures. snalvtical technigques, software,
and methodologies KUB will use to mest the CAP raguirements. Section 6 documents

the implementation plan for the CAP.

Section 1 - Introduction

Section 2 = Definitions

Section 3 - Program Description

Section 4 - Capacity Certification Procedurnes

Section 5 = Approval in Livu of Certification Procedurnes

Section & - Implementation Plan

Appendiz A - Collection, Transmission, and Troebment Cepacity Maps
Apperdix B - Pump Stadron Capacity Spresdaivet

Appendix C - Aperage Diry Wenther Flow Estomfes for Butldimg Permit Applications
Appeadix D -Protocol for PreyPost Refabilitation Flose Monitoring
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Section 2
Definitions

This sechon presents defirtions of lerms used throughout this report and in the
Consent Decree related to the CAP Program.

Basin: Basins are small portions of the sanitary sewer system separated by boundaries
of natural vpography or system configuration, Separating the system intoe basins
allows KUB to better identify and monitor system performance |n those smaller areas,

Bypass: Bypass is defined as i 40 CF.R 122.41(m).

Chromic SS0) Per the CAP, a chronic 5500 is defined as those locations within 5K
yards of eachother that have collectively experienced five or mare S50s within the 12
manths priorto certfication. 5508 cocurring within 500 yards of each other that are
cawsed by a single rain event are counted as one 550, A single rain event is defined
as accumulaton af 01 inches of rain ar greater, preceded by 10 or more hours without
precipitation.

Cleanout: A deanout is a vertical pipe with a removable cap extending from a sewer
service lnternl to the surface of the ground, I is used for necess bo the service lakeral
for lrspection and mainbenance.

Collection Capacity: The capacity of the network of EUB pipes and manholes that
conveys fow by gravity from homes and businesses.

Collector Sewer: Sewers penerally eight-inch that are not modeled.

Credils: KUB will earn credits upon completion of specific projects (performed after
January 17, 2003) that will add sewer capacily or reduce peak {lows to the wastowater
collection and transmission systems, treatment plants, or chronic overflow locabons.
One gallon per day (gpd) of peak Now eredit will be given for each gpd of peak fow
remioved or capacity added. The credits will then be applied as follows:

= For projects that provide additional off-kre storage, the credits used will be egqual
to the proposed new flow added.

= For projects that will add sewer capacity or reduce peak flows related to a chronic
overflow lecation, the credits used will equal or exceed the new fow added by a
ratio of 4:1

m For other projects that will add sewer capacity oe reduce peak flows to the
collection system. ransmission system, and/ or treatment plants, the credits used
will eqquial or exceed the new flow added by a ratio of 21

DHversion: Per the Consent Decree, diversion shall have meaning as defined in Part
1LC.6 of KUFs 1994 NPDES Permits, which provides ™ (a) "'Diversion” is the

Z-1
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intentonal rerouting of wastewatar within a treatinent facility away [rom a biclogical
portion of the treatment facility. (B} A [Diversion is permissible omly when necessary
to protect the active biomass fram & washout due to peak fow events and when this
action does not cause sffluent limitations to be excesded.” In the event that the
definition of this term is changed or replaced in subsequent final NPDES permits
isswed during the term of the Consent Dacres, the dafinition In the subsequent final
NPDES Permits shall apply.

EPA: Per the Consent Decres, EPA shall mean the United States Environmental
Protection Agency, including any departments oc agencies of the United Stales

Essential Services: Per the Consent Decres, essential services are defined as health
care facilities, public safety facilities, public schoals, other government facilities
(vubject to EPA review and approval), and in cases whese a pollotion or sanitary
ruisance exists {as determined by the Knox Counly Health Department) in relation Lo
or-site sephic systems.

Firm Pump Station Capacity: Maximum amount of wastewater {low pumped by &
purrp stabion with the Llargest pump oul of service

Force Main: A pressurized line that conveys wastewaler from a pump station.

Gravity or Main Lines: Gravity or main lines represent the largest portion of the KUB
system. They use changes m eélevation to transport sewage between pomnts,

VT Indflow and infiltration, per the Consent Decres, shall mean the total quantity of
water from mflow, infilization, and rainfall-dependent inflow and infiltmaton, without
distinguishing the scurce.

IMS: Per the Congsent Decree, Information Management System.

Infiltration: [nfiltration is the introduction of groundwater into a sanitary sewer
systern through cracks, pipe jeints, manholes, or other system defects,

Inflow: [nflow is the introdwction of extransous waber info & sandbiry sewer system by
direct or inadvertent conmections with stormwater frastructure, such as gutters amd
roof drains, uncapped cleanouts, and cross-connections with storm drains,

KUB: Enoxville Utilities Board.

Lift or Pump Station: A lift or pump staticn is a mechanical method of conveving
wastevwater to higher elevations,

Manhole or [unction Bax: A manhole or junction bex provides a connection point for
gravity lines, service laterals, or force mains, as well as an acceas poind for
maintenance and repair activities,

-2
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Minmor sewer connection: Per the Consenl Decres, a minor sswer conneckion is
defimed as a conmectiom with an average fow nat to exceed 2300 gallons per day.

MNPDES: National Pollutant Discharge Ellmination System.

Peak Flow: Per the Consent Decree the greatest flow in a sewer averaged over a sixty
minute period at a specific location expecied (o occur as @ resalt of a representative 2-
yigar, 24-hoar storm event.

R Value: Used in the hydraulic model to represent the fraction of ramfall in a basin
that enters the sewer system as ED /L

RDVL: Bain-dependent inflow and mfiltrabon. 1kes 11 that occurs a5 a result of ram
events and does not account for proundwater Infiltration

Sewer Service Laterals: Per the Consent Decree, a sewer service lateral is that portian
of a snitary sewer conveyance pipe, incloding thal portion in the public dght of way,
that extends from the wastewaler main bo the single-farmily, multi-family, apartmsamt
s otheer dwelling wnit or structure bo which wastewater setvice is or has been
provided, Conmector joints instaled by KUB are not included. A Sewer service |ateral
1% &lso referred booas a F‘ri.".'Il.l: lateral.

850: Per the Consent Decree, a sandtary sewer overflow is defined as an overflow,
spill, or release of wastewater from the wastewater collection and treatment sysbem
including all unpermitbed discherges; overflows, spills, or releases of wastewater, that
may not have reached the waters of the United States or State; and building backups.

Surcharge Condition: Per the Consent Decree, a surcharge condition ts defined as the
condition that exists when the supply of wastewater resulting from the one (1) hour
peak flow is greater than the capacity of the plpes to carry It and the surface of the
wastewaker im manholes rises to an elevation greater than twenty-four (24) inches
above the top of the pipe or within thres (3} fest of the manhale rim, and the sewer 1s
under pressure or head, rather than at atmospheric pressure, The exception would be
if KUB has, pursuant to Section VILD.1.{a).[ii).[A).(6), identified that pipe segment
and manhole as designed to operate in that condition, in which case the identified
level of surcharge will be used. However, any rlse in elevation above the top of the
pipe shall be considered a Surcharge Condition if the manhole has experienced a wet
weather S50 since January 1, 2000, excluding those 550 that oocurmed in February
2013 or those caused by severe ratural condibons. The excepton would be if KUB
engineers can certify that the cause of the 5501 has been corrected.

Transmission Capacity: The capacity of pump stations and force mains that comvey
flow to the collection system or Peatment plants.

Trunk Sewer: Sewers, generally larger than eight-inch, that are modeled.

a3
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Section 3
Program Description

The CAF canbe diveded into theee major sections:
1) Certification of Capacity

2] Approvalin Lieu of Cerfification

3] Special Conditions.

Each of these sections is described befow in terms of the Consent Decres
Requirernants. Sections 4 and 5 describe the detailed evaluation procedures,
analytical tecaniques, software, and methodologles that will be used by KL to meet
the CAP requirements. Sectlon 6 documents the implementation plan for the CAT.

3.1 Capacity Certification

Under Certification of Capacity, KUB may authorize the contribution of additional
flow to the system only after it certifies that there is adequate collection capacity,
transmission capacity, and treatment capacity.  All certifications must be made by a
repistered professional engineer in the State of Tennedses and approved by a
responsible party In KUB,

Based on the evaluations of the collection, transmission, and treatment that have
taken place to date, it is anticipated that initially, few locations in KUB's system will
meet the Consent Decree capacity certification requirements. This means that KUB
will likely awhorize most new sewer service connections via the Approval in Lieu of
Certification arocedure discussed in Section 3.2,

3.1.1 Wastewater Collection Capacity

Certiflcation of adequate collection capacity shall confirm that each gravily sewer
through which the proposed additional fow would pass has the capacity & bransot
the proposed peak one hour flow plus the existing peak ane hour Aow Brom all new
or exlsting service connections, without causing a surcharge condition. Existing “one
(1} houir peak flow™ is defined as the greatest flow in a sewer averaged over a 8-
minuie period at a specific locafion expected bo occur as a result of o representative 2-
year, M-hourstorm event. A surcharge condition i5 defined as any of the following
conditions:

& [f the manbole has experienced a wet weather 550 smce Jamaary 1, 2001, dunng &
represenbadve sloom evint (Le excluding severs conditions such as the February
MG eventor those 5505 caused by severe natural conditions, such as hurricanes,
tornadoes, widespread {looding, earthquakes, and pther similar natural
coniditinna, then any rise n elevebion above the top af the pips §s considenaed &

1
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surcharge condition, unless KUB can certify the muse of the S50 has been
corrected.

m For all other manholes, a surcharge condition is defined as water surface kevel
greater than bwenty-four (24) inches above the top of the pipe or within thres (3)
feet of the manhole rim, while the sewer 15 under pressure head, rather than
atmpspheric pressure. However, if KUB has, pursuant to the Capacity Assurance
Progrramm, idendified pipe segments or manholes cesigned fo operate under a
pressure condition (sach as siphons), then the capacity of these pipe segments or
manholes shall be evaluated based on their design criteria.

An additional criteria for certification of collection system capacity 18 related to
chromic overflow lombone. A chronie overtliow locatesn i defrmed as those locathoms
within 300 yards of each other thal have collectively experienced five or more S50
within the 12 months prior to certification. S50s occurring within 300 yards of each
other that are coused by a “single rainfall event” are counted as one S550). A single
rainfall event s defined as any ocourrence of rain peaceded by ten (10) houwrs without
precipitation, that results in an accumulation of (U1 inches of rain or more,
Certification of collection system capacity shall conbirm the cause of the chronic
overflow locaton has been or will be elilminated by the tme the proposed additional
fow passes by said location,

3.1.2 Wastewalter Transmission Capacity

Certification of adequate transmission capacity shall confirm that esch pump station
through which the proposed additional fow would pass has the capacity to transmit
the proposed peak one hour flow plus the existing peak one hour flow from all new
or existing service connections, with the largest pump out of kervice. Existing peak
o hour flow is defined as the greatest flow in a sewer averapged over a sixty mimate
period al a specific location expected to occur as a result of a representative Z-year, 24-
hour storm event.

3.1.3 Wastewater Treatment Plant (WWTP) Capacity

Certification of adequate treatment capacity shall confirm that at the dme the WWTP
receives the proposed increased flow, the WWTP (assumimg Aow from all new or
existing connections phas the proposed flow) will not be in non-compliance for
quarterly reporting and that the new or increased flow will not result In bypasses or
diversions prohibited by the NPDES permits, Treatment capacities for the Kuwahee,
Fourth Creek, and Loves Creek WWTPs are being established under the CPE

Progrram.

3.2 Approval in Lieu of Certification

Under Approval in Lieu of Certification, KUB may suthorize additional flow to the
system using a credit banking system. 1f KUB completes specific projects that restore
capacity by reducing peak wet weather flows or constructing additional capacity,

d-2
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then KUB will receive flow credits. These credits-can then be used to offset proposed
additional flows,

The Consent Decres lsts the provisions thal must be satisfled for approval in lew of
certification, These provisions are re-stated here ina condensed format for
clarification purposes:

® KUB is in substantial compliance with the Consent Decree.

m The factlibes that do not meet the collecbon, transmission, and foe reatrment
copacity certifications described in Section 3.1 are identifted.

® Addibional provisiens outlmed in 321 and 123

3.21 Credit Banking System

KUB will earn eredits upon completion of specific projects (performed after January
17, 2003} that will add sewer capacity or reduce peak flows to the collection system,
transmission system, trestment plants, or chronle overflow locations. One gpd of
credit will be given for each gpd of peak flow removed or gallon of capadity added.
That credits will then be applisd as follows:

& For projects that provide additional off-line storage, the credits used will be equal
to the proposed new fow addead.

= For projects that will add sewer capacity or redure peak llows related to a chronie
overflow location, the redits used will equal or evcesd the new How added by a
rakeo of 4:1.

m For pther projects that will add sewer capacity or reduce peak flows to the
collection system, transmission system, and/ or teatment plants, the credits used
will equal or exceed the new Bow added by & rato of 321

Ax an evample, if a project reduces peak Bow by 1000 gpd Hhen a credit of 1008 gpd
will be given. If the estimated flow from a new customer is unrelated to a chronic
overflow location, and the flow from the new customer is 200 gpd, then 600 gpd of
credits will be subltracted from the total available credits af all components
downatrearmn of where the new flow 18 introduced.

3.2.2 Additional Requirements

The following additional requirements must be met prior to approval In lew of
certification:
# The sewer Imes that will convey the proposed addibional flow have not experienced

dry weather 550 due to inadeguate capacity willun the previous 12 menths or the
causes of these S50= have been eliminated,

i
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s Cradils must be in place prior to the time the proposed additional flow is
introduced to the system.

& KLIB has identified chronke overflow locatbons (per section 3.1.1),

= EUB has and will perform annual reviews of estimated peak flow reductions or
peak capacity additions and adjust current available coedits and foture credits
achieved, as appropriate.

3.3 Special Conditions

Several special conditions are included related o minor sewer connections, essensial
services, existing ilictt conmections, and reconnections (ollowing temporary
suspenskon.

Minor Sewer Connections

A ménor sewer connection is defined as a connection with an average flow not to
exceed 2,500 gallons per day, For minor sewer service connections, KUB may elect to
perform g monthly capacity analysls for all projected approved [lows in the
subsequent month. For any sewer basin or portion of 2 sewer basin that can be
wertificd, KUD muay aprproye miiwn wommm Going wilhow! pedfomlng individual
certifications for each connection

Essential Services

KUB may authorize a request for additional flow to the system from essential service
facilities, even if adeguate capacity cannotl be certifiad. Essential services are defined
as health care facilities, public safety facilities, public schools, other govemnment
facilities (subject to EPA review and approval), and in cases where a pollution or
sanitary nuisance exists (a8 determined by the Knes County Health Department) in
relation to on-site septic systems, However, a subtraction shall be made brom the
credit bank in an amount equal to the averape propcted low from these esential
services.

Existing Illicit Connections

KUB may authorize a request for additional flow tothe system, provided the
additional flow eliminates illicit connections or dischares of wastewater o the
stormwaber systern or waters of the Stabe, even if adequate capacity cannol be
certified. However, a subtraction shall be made from the credit bank in an amoant

equal to the average projected flow from the removal of illicit cormections or
discharges created after February 11, 2003, the Dabte ot Entry of the Consent Decrag.

Reconnection Following Temporary Suspension

In the event of a temporary suspension o inferupbon of a customer's service 43 a
pesailt of KUB's Private Lateral Program, any service resumed shall not be deemed a
new service connection or an additional Aow from an existing connection.

a4
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Section 4
Capacity Certification Procedures

As discussed in Section 3, KUB may authonize additioral fow to the system, only
after it certifies that there is adequate collecton capacity, adequate transmission
capacity, and adequate treatment capacity. If capacity cannot be certified, KU may
approve additional flow in lien of certification using a credit banking system and
meeting several additional requirements as discunssed inSechon 5. All certifications
must be mades by a registered professional engineer in the State of Tennessee and
approved by a responsible party m KLUB.

4.1 Overview

Figure 4-1 prezents the capacity assurance certification process diagram for new
building permits, A step-by-step description of the process is described below, with
reference fo be numbersd boxes in Figure 4-1.

1. Review City of Kmoxpille/Krox Courty Buildig Perantt Application

As part of the CAF Procedures Manual aubmitted to TDEC on May 27, 2004, KUB
established a procedure to integrate its internal capacity review process with the
building permit application review process of each entity. This procedure is further
discussed i Secbon 42,1,

2 Calculate New Flow

For rach building permt epplication, KUE will estimate the average daily fow and
the peak wet weather flow. The flow calculation procedure is further discussed in
Section 4.2.2.

3 Detertridare Lowation of New Flow

Using the mest recent version of the sewer maps, KUB will identfy the sewer
manhole that will receive the new flow and the most opstream trunk sewer manhole
that will convey the new flow.

4. Enter Data in Capaeity Assurance Progriaan Database
KUB has an estabiished Access databass to track new flows and fow removal credits.
The database ks being modified for the CAP as discusseéd in Sechion &

5 Is Treatwient Copacity Adegrete?

Check WWTP capacity page of IMS diatabase (described in Section 6), I WWTP does
not have capacity, procesd to Step 12, WWTT does have capacily, proceed to Step
o,

6. I'e the New Flou: Upsiresm of o Chronie Overflow Location?

Using the most recent version of the chronde ovedllow databasa, identily all
downstream chronic overflow locations, IF there are no chronie overflow locabions
downstream from the proposed new flow, proceed to Step 7. I there are chronic
overtlow locabions downstream, procead 1o Step 12

L2
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Figure 4-1
CDM Capacity Certification Procedures
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7. Perform Capacity Analysis

The capacity analysis procedure will depend on whether the new flow will enter the
systerm at a collector sower or at a trunk sewer, If a collector sewer, go to Step B;if a
trumk sewer, go o Step 1L

8, Calculate Existing Flot at Point of New Flow Estry

For new Hows entering a collector sewer, estimate b existing peak ow gl thal poind
im the sewer, add the new peak flow, and then check capacity of critical downstream
segment{s) prior to discharge to the trumk sewer.

Peak flosw in the collector sewer s calculated by surameng all of the corrent averape
Nows in upstream mini-basing from the connection to the runk sewer, adding the
new flow [average daily flow), and multiplying by & peaking factor of 4,

9, Are Any Dovimstreamn Collector Sewers In a Surckiarge Conidition?
Capacity of critical downstream segments of the collector is determined by checking
capacity of the downstream segment(s) with the lovest grade (slope), Since collector
sowers are eighi-nch and Wkinch, Hrst check the casacity (Bowing full) of the
downstream segmentyg) with the lowest grade, |t capacity at the lowest grade exceeds
the exdsting plus new flows, then capacity exists in the collector sewer, If capacity at
minimum grade is less than existing plus new flows, it will be necessary 1o perform a
more detaibed sepment-by-sepment analysis consldering surcharged conditions. 1§
downstream collector sewers are not in & surcharge condition (defined in Section 2.1),
procesd o Step 10, IF dewnstream collector sswers are in a surcharge condition
{defined m Section 3.1), proceed to Step 12

1. Review Trunk Sewwer Capucity Mup

The trunk sewer capacity maps (presented in Appeadix A} are color-coded bo indicate
whethier the trunk sewer meets or does nol meet the CAP definition of a surcharge
condition {defined in Section 3,1),

11 Are Any Downsireamn Segmends in e Swrcharge Condition?

I any segments downstroam of the new flow location are in a surcharge condition,
then proceed to Step 12 Soume short surcharged sepments may be ignored that have
been specilically designed to be surcharged, such as siphons. I no downstream frunk
sewers are in a surcharge condition, then proceed to Step 14

12 Dy Covtification of Capacity
H sdegunte capacity cannod be certified, creste memo e file dooumenting reasen
capacity certification was denied, then proceed to step 13,

13 Proceed to Approcal {n Livw of Cerfificetion Procedure

If adeguate capacity cannct be certified, proceed to Approval in Lieuw of Certification
Provedure described In Section 5.
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14 Cerlify Collection Capacity, Check Trasrsmission Capacity

Although collection system capacity is certified, transmission capacity must also be
checked. Check pump station spreadshest to certify transmissson capacity, The
spreadshest (presented in Appendix B) containa a table of all pump stations along
with the current peak flow and the CAT capacity {pomp station capacity with the
largest pump out of service), [f downstream pump stations do nok have capacity,
proceed o Step 12, [ downsbresm pump stations do have eapacity proceed (o Step
15,

15 Certify Capacity
Certify capacity by completing the Capacity Certification Form provided in the
Procedures Mamual. The procedures manual is further discussed in Section 6.

4.2 Flow Estimates for New Connections

4.2.1 Integration of CAP with the City of Knoxville and Knox
County

KUB, the City of Knoxville, and Snox Cournty have developed a process for reviewing
all building permit applications that are located in KUR s service area. A KLUB
represimitative is responsitle for reviewing all bailding permits and obtaining the
pertment mformabon in order for KUB to determine if the wastewater system has
adequate capacity to accept the proposed wastewater flows. The capacty assurance
review process that has been developed is intended to provide the least inconvenience
possible to KUER's customers and all building perot applicants.

4.2.2 Calculation of Proposed Additional Flows

For each building permit application, KUB will estimate the average daily flow and
the peak wet weather flow, The average daily flow from a bpical single-family
residence in the KUB service area has been determined (o be 167 gpd. A peaking
factor of 4 will be applied to average daily fkows to determine peak wet weather Hlows
in collector sewers.

Mew flows for building permit applications for buildings other than a single-family
residence should be based on the average flow values in Appendix C,

4.3 Capacity Analysis of Collector Sewers

KUB has not developed a hydraulic model for 1ts collector sewers (typically elght-inch
amd soane 10-inch sewers). Thersfure, o calcolativn will mieed W b onaslde for Tl e
existing peak flow in the collector seweer and the capacity of the collecior sewer. The
existing peak flow in the collector sewer will be determined by calculating the
average dry weather flow to the sewer by adding the average dry weather flows from
all mini-basins or pertions of mini-basins contributing to the sewer. This average dry

44
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weather flow will then be peaked by a factor of 3 to account for peak wet weather
flow oonditions

The collectar sewer capacity will be determined by first estmating the capacity of the
dowmstream collector sewer with the lowest grade. IF capacity at the lowest prade
exceeds the existing plus new Hows, then capacity exists in the collector sewer. If
capacity at minimum grade i less than existing phus new paak fows, it will be
mecessary 1o peifonm a more detailed segment-by-segment analysis. This analysis may
include an aradysts of the surcharged condition as defined in Section 3.1,

4.4 Capacity Analysis of Trunk Sewers

The recently completed trunk sewer by draulic model serves as KUB's primary ool for
evaluating available system capacity and corrective actions. The model can evaloate
both dry and wet weather lows for any proposed connection of additional flows Lo
the system. [bcan also assess capacity improvements and their impact on the perfor-
mance of the =ntire system all the way to the treatment facility. The model allows
KUB to evaluate hydraulic performance and impacts at a level of detail not previously
avaiiable.

The enlibrated hydraulic medsl was used to annlyze ponk wonther Hows for current
trunk sewer conditions in the KUB system. The model results were used to determine
which trunk sewers meel the CAP surcharge criteria (and which do not) for the First
Creek, Second Creek, Third Creek, Fourth Creek, South Knosville ! Knob Creek, and
Williams Creek basina. Maodels for the Loves Creek and Easthridge basins are being

developad.

Appendix A oresents thematic maps for these basins. These maps will be updated
arrmeally to reflect systom improvemonts and changes in flows, Also, pedodically, the
KUR trunk sewer models will be recalibrated based on hew permanent and
temeporary fow monitoring data. The maps will then be updated with changes to
capacity certification,

If a trunk sewer downstream of a proposed mesw flow addition & labeled as "not
satisfying CAP criteria™ on the map, then collection capacity cannot be certified. As
capacity improvements and model updates are made, the status of the downsiream
triank sewer may change and collecton capacity may be certified In the fubure.

4.5 Capacity Analysis of Pump Stations

Pump stations shotld provide sufficient capacity for peak flow with the largest pump
put of service. Available capacity determination requires an estirnate of peak fow
enering the station. Larger pump stations were modeled, and, therefore, peak Oows
(1-hour peak sased on 2-yr, 24-hr ovent) entering those stations have been
determined. For pump stations that were not modeled, peak flows to each station
have been estimated based on peaking the average dry weather Hows to the stalion
from upstream mini-basins (or portions of mini-basins) by 4. All pump station

45
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information has been pacorded in a spreadsheel presented in Appendix B. The
spreadshert includes information on each pump (design capacity and revised capacity
basad on drawdown tests, i available), pump staton capacity with the largest pump
out ol service (CAP Capacily), estimated peak flows to sach pump stalion (Average
Dy and Feak Wet Weather Flows), and whether the pump smtion has available

capacity.

Pump statiom capacities are based on design capacities unless more detailed draw-
down test mfrmation is available. The pump station spreadshest will be apdated
periodically to reflect major system improvements and annually to reflect changes in
fhenws.

If & pump stabion downstream of & propossd new flow addition does not have
available capacity, then transmission capacity cannot be certified,

4.6 Capacity Analysis of WWTDPs

The Information Management System {discussed in Section §) will provide a method
of tracking the following requirements at each treatment plant:

17 Planits ars I.'r'|.|:-|:|m.p1'l.n.'r'u:-ui'ﬂ-r quartl.rls.l Tporing, (g dofinad In 40 C.F. R Part
12345, Appendix A.)

2] Awailable treatment plant capacities that will not result in bypasses or diversions
prohibited by the NPDES permibs,

Treatment canacities lor the Kuwahee, Fourth Creek, and Loves Creek WWTPs are
being estabiished under the CPE program.  Treatment capacity of the Eastbridge
WW TP is L85 mgd average daily flow. Peak wet weather treatment capacity at the
Eastbridge WWTF & being established.

If the treatment plant downstream of a proposed new flow addition does not have
avallable capecity, then treatment capacity cannob be certified.
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As discussed in Section 3, KUB may authorize additional wastewater fow to the
systerm using a credit banking system. [f KUB completss specific projects that increase
capacity by reducing peak wet weather flows then KUB will receive flow credits.
These credits can then ba used to offset proposed additional flows.

5.1 Overview

Figure 3-1 presents the approval in lew of certification process diagram for new
building permits. A step-by-step description of the process is described below with
reference o the numberad boxes in Figare 3-1

1, Confirm Capacity Certification Process Was Performed

The Capacity Certification Process discussed in Section 4 must be performed prior o
the Approval in Lieu of Certification Process, Two important pleces of Information
from the capscity certification process are required: 1) Location and estimates] flows
from the propesed additional fow, 2) Memo to fle noting why capacity certification
was denied. If this information is not available, complets per capacity certitication
procedures (Flgure 4-1) before proceeding to Step L,

2, Do Available Collection System Craillts in Basin Exceed New Flow?

Using the IMS system (Section §), determine if sufficlent credits from collection
system projects are available in the basin to offset the proposed new flow, The
determination of available flow credits {s further discussed in Section 5.2, [T eradits
are avallable, proceed to Step 3. [f credits are not available, proceed to Step 7.

3, Is Newe Flow Location Downstream of Avallable Credits That Exceed New Flow?
Is the proposad additlonal fow located downstream of a collection system pipes with
credits available that exceed the new flow? f so, proceed to Step & If not, proceed to
Step 4. The determination of available Dow credits is further discussed in Section 5.2,

4, Will Netw Flow Pass Through Facilities Amrahere Downstream Where Credifs
Apply?

Is the proposed additional flow located upstream of available credits that excoed the
new flow? lfso, proceed toStep 5. If not, proceed to Sep 7. The determination of
available flow credits is further discussed in Section 5.2,

A Can Callectine asd Teowsmissinn Capacity Be Approred Refureen Bhie Nexo Floo
Location and Where the Credits Apply?

Can collection and transmission capacity be certified between the new connection and
the downstrearn facilities where the credits apply? If so, procesd toStep &, 11
collection system capacity cannot be certified, proceed to Step 7.

[
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Figura 5-1
Approval In Liou of Certification Process Diagram
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6. Cheek for Diry Weather Flow Overflows
If any gravity sewer through which the proposed additional flow would pass has

experienced dry weather 550s due to inadequate capacity within the previoes 12
months, and if the causes of these 3508 have not been eliminated, then procead
Step 7. If not, proceed to Step 9.

7. Do not Approve Building Permit Until Credits or Capucity are Avaiable
Building permdts should not be approved unless sufficient credits or capacity are
available, Proceed to Step 8,

8, Delete New Flow From Capacity Assurance Dulabase
If a building permit is denied, delete the proposed new flow from the database to
maintain accuracy.

9, Check Completion Date of Project

Building permit may be approved prior to capacity restoralion project being
completed as long as approval is conditional based on no connections pricT to
completion date of project. If project supplying credits has not been completed. make
approval for addition of new flow dependent on completion date of project.

10 Approve Hutldtng Pernrit
Approve building permit by completing the Approval in Liea of Cartiication Form in
the Procedures Marual The Procedures Manuwal is further discossed in Secthom &,

11 Dedieet Amotnt of Credit Used to Approve Flow
Once the building permit is approved, deduct the amount of credit used to approve
the flow from the credit tracking databoss (discessed in Section 8).

5.2 Determination of Available Flow Credits

The impact of CAPER projects and other related rehahilitation projects must be
quantified and documented to mnintain an accurate record of capacity restoraton.
One gpd of credst will be given for each gpd of peak flow removed or each gallon of
capacity added. The trading of credits will follow the Consent Decree criteria
presented in Section 3.2; for ewample, for projects that provide additional off-lme
storage, the Hlow credit applied will be equal to proposed new flow. However, for
prajects that reduce peak Hows to a chronlc overflow location, the flow credit applied
will be four times the proposed new fiow,

Several examples to illustrate these procadures are provided below wsmg the Thind
Creek Basin as an example. For each type of improvement made to the systern, the
corresponding application of credits is discussed.

Fird and Fix Seeer Retiahilltatlon

Depending on the exact rehabilitation performed, the estimated peak fow reduction
from each type of rehabilitation would be calculated as discussed in Sectior 533, This
vilue would be the credit for the project entered into the database. The amount of
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crechit subtractod from the database to offset a proposed new {low addition will be
determined hased on the CD criteria discussed in Section 3.2 Any proposed new flow
addition located downstream of the point where this credit apples would be efigible
to use the credit. A proposed new low addition located upstream of the point where
this credit applies would also be eligihle to use the credit, provided capacity could be
certified between the new connectiom and where the credits apply.

Az an example, the Phase 1 CAP/ER specifies Project 3-11 in the Third Creck Basin as
a fined amdd fix sewer rehabllitation project. Assuming the project reduces peak flovws
by 1000 gpd, then a flow credit of 1000 gpd is entered inko the database. Fgure 5-2
shows the locations af new flow additions that are eligible to use thes flow credit n
green and orenpe. Thess lscations include all points downstream of the find and Ffix
area (shown in green), as well as locations on other sewers (shown in orange) that
flow to the main trunk sewer through which fow i reduced, provided capacity can
be certified between the new connection and the trunk sewer. Assuming the project is
not related to a chronse overflow location, then thres times the flow credit will be
subtracted from the database to offset a proposed new flow sddition. If the proposed
new flow addition is o single family residence of 167 gpd. then 501 gpd would be
subtracted from the total available credits at all components downstream of where the
new flow is introduoced.

Comprehensive Sexver Relrabilitation

Depending on the exact rehabilitation performed, the estimated peak flow reduction
from each tvpe of rehabilitation would be calculated as discussed inSection 5.3, This
value would be the credit for the project entered into the database. The amount of
credit subtracted from the databass to offset a proposed new low addition will be
determined based on the CD criteria discussed in Section 3.2, Any proposed new flow
addition located downstrearm of the point where this credit applies would be eligible
to use the credit. A proposed new flow addition locted upstryam of the point where
this credit applies would also be eligible b use the cedit, provided capacity could be
certified between the new connection and where the credits apply.

As an example, the Phase 1 CAP/ ER specifies Profact 3-3 in the Third Creek Basin as
comprehensive sewer rehabilitation of the designated mini-basing. Assuming the
project reduces peak flows by 1000 gpd. then a flow credit of 1000 gpd s enterad into
the database. Flgure 5-3 shows the locations of new flow additions that are likely
eligible to use this flow credit in green and orange. These locations include all points
within and downstream of the rehabalitation area (shown bn green), as well as
locations on other sewers [shown in orange] that flow to the main trunk sewer
through which flow i reduced, provided capacty on be certified between the new
connection and the trunk sewer, Assuming the project is not related to a chronke
overflow location, then three times the flow credit will be subtracted from the
database to offset a proposed new flow addition. If the proposed new flow additon
is a single family residence of 167 gpd, then 501 gpsd would be subtractad from the
credit database.
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Storage Facility

The credit for conatruction of an ofl-line storage fadlity entered into the database will
be equal to the added capacity (or volume) of the storage tank, Any proposed new
flow addition that Aows to any pipe located downstream of this stosage factlity woald
be eligible to use the cradit.

As an example, the Phase 1 CAP/ER specifies Project =5 as constructon of & 4 million
gallon storage facility. A credit of 4 mgd would be entered mibo the database after
completion of thig project . Figure 34 shows the locations of new flow additions that
are likely eligible to use this flow credit in green and orange. These locations inchade
all points downstream of the storage facility (shown in green], as well as locations on
other sewers (shown in orange) that flow to the man trunk sewer through which flow
is redluced, provided capacity can be certified between the new connection and the
trunk sewer,

5.3 Estimated Flow Reduction or Capacity Increase From
Corrective Actions

In arder to apply credits for correctivie actions the estimated flow reduction. or added

capacity from corrective actions, must be calculated. The lollowing types of corrective
actons are anticipaled, and the caleulation of estmated flow reduchon of capacity

mcrease from each type is discussed below:
# Find and Fix Sewer Behabilitation
m Rahabilitation and for Modificadon of Manhcles

» Disconnechion of Downspouts, Deiveway Deaine, Foundation Drains, Sump
Pumps, etc,

§ Hehahilitabon of Sewers
s Comprehensive Sewer Rehabilitation
8 Storage Facility Construction

5.3.1 Find and Fix Sewer Rehabililation
[t & not practical o perform post-propect implemantation Bow moniboring ko quanbify
capacity resteration for every project of maintenance activity, nstead, KUB will use

the established removal efficiencies described below, Thess values were developed
far the ]:rl.-:'r'p'nl THREC n:E-LlI-E:lr:r' we b B0 cadcdreas i.:n'll‘h.l'_lr sewves overflows. Ll

additional data becomes available, these peak fow raduction values will be used.
Flow monitoring will stll be used in CAP/ER planning and to-evaluate resulting R-
values and typical 1/ removal rates for large-scale rehabilitation progects. This
procedure ia described in Appendix D

57
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Fiewd and Fix Sewer Rehabilitation meludes several bypes of sewer system
rehahilitatior and removal of wel weather Nows for which credits will be
accurmulated, meluding the following;

» Eshabilitation and/ or modification of manholes

8 Disconnection of downspouls, delveway drams, foundation drains, sump pumps,
o,

m Hihahilitation of seswers,

Manhole Rehalvilitafion
The estimated peak flow reduction for manhole ehabilitation is divided into two
categories, replacement of vented manhole lids and repair of manhole defects as

described helow-

L. Eeplacement of YVented Manhole Lids
Vented manhole lids will be replaced with the new modified solid lds (with anly
b pick aoles), solid lids, or dish inserta, The sstimuted peak flow reduction
depends on the manhole location and its susceptbility to inandation by rainwater
during wet weather as defined hers:

=  Riparian Zone - Manholes will be considered to be subject to a one-inch
inandation when the top of casting is within two feet vertically of the stream
bank edge and within 50 feet horizontally of & stream bank edpge.

®  Paved Area - Manholes in paved arcas that completely lie within a distance of
the curb no more than ene-fourth of the width of the street as measured from
curb to curb will be consldered “one-alghth-inch inundation.” Note that the
strout must have a formed curb to be considered for this catepory.

= Other - Manholes in paved areas that lic outxide the aroa defined in one-
eightt-inch inundation (above) or manholes in ron-paved areas that are fush
with the ground are considered “splash.” Any manhaoles in paved areas whers
there & no formed carb will be considered as “splash,”

The estimated peak flow reductions for vented manhale Bd replacement are
Dithe Paved Area Riparian Zone
2000 gpd 8,000 gpd 400,000 gpd

[Nele: These vilnes were developed for the Cinctirmatt MSD Slorf-Terme Copaicrby
Plan (November 2001) wsterg informuction reported by Neesah Foumdry Coruparyr A
Rt o Intfloee af Swrfuce Virker Throagle Maniole Corers™ (1983).]
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Eepair of Manhole Defects
The second category 18 the rehabtlitation of specific defects in the manhole

sieiectire. The estimated peak floa reduction is determined by severity and
number of defects as logped. a8 well as the location of the manhole. The
American Society of Civil Engineers, Manaal of Practice No, 92 was used as the
basls of classification. Tables 5-1 through 5-3 provide the peak flesw reduction

given for paved areas, riparian arcas. and non-riparian areas,

Teble 5-1: Peak Flow Reduction for Manholes in Paved Areas

Frame Seal 78 |l 15 A 822
Chimney A | an 622
| Cone 1 78 | 150 311 B27
ail 0 " 78 158 T
'ﬁ;_-_ﬁ::l_ f 39 78 156 311
| Bench ! 39 ' R 158 a
Channel | 10 78 156 T

-

Frame Seal 328 | 656 1,313 26285
.C;mnar aze 656 1,33 2 E26
Cone 328 i 656 1,313 2626
Wall 164 i 128 BEa 1,313
Pipa Seal 164 328 asa 1,313
Bench 164 328 656 1313
Channal 164 L HEE 1,514
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Table 5-3: Peak Flow Reductlon for Manholes in Riparian Areas
Maderata |

apd opd opd ged
Frame Seal 864 1.728 3 456 5,912
Chimney B4 1726 | a6 6912
Cone B4 1.728 3456 6,912
wall £z | B 1,728 T a4me
Pipe Seal 432 BE4 1,728 3458
Bench 432 b6 1,728 1456
Channel 4.3 BE4 1,728 J 4EG

Domuspont amd Driveway Drain Removals
The estimated peak flow reduction for downspouts and driveway drains are as

Frillerws:

Dowenapouts 4,000 gpd per downapout
Drriveway drains 6,000 grpd per driveway drain
Foundation Drain Credits

Eemoving foundaton drain sump pumps from the sanitary sewer system s estimated
to reduce peak flow by 4,000 gpd per sump pump.

Rehuabilitation of Deteriorated Mainline Servérs or Pricate Lateral Corrections
The estimated peak flow reductions for mainline sewer rehabilstation or replacement
(inchuding service laterals up to the property line) are as follows

Riparian Areas 34,000 ppdf inch-mule of pipe rehabilitated
Mon-Riparian Areas 6 ppd / inch=mile of pipe rehabilitated

The estimated peak flow reduction for private lateral correction is as follows
—ITo be determined during procedures manual development)  gpd/lateral

5.3.2 Comprehensive Sewer Rehabilitation

A comprehensive sewer rehabililation program conslsts of rehabilitation of every hoot
of sewer within the rehabilitation project area. This type of program has been proven
to be effective in other municipal systems at eliminating a large percentage of RDI/L,
arud is effective at reducing both the volume of ED1/Tand the peak flows of RDL/]
into the systemi. CDM has found that a comprehensive rsehabilitation program of
sewers in the public nights-of-way can result in RDEL/T volume reduoctions of 50 to 80

= b
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percent (within the rehabilitated area). While comprehensive rehabilitation is
bypically aimed at reducing peak RD1/ 1 Aows, rehasilitation can also reduce
groundwater infiltration (GW1) flows by 85 to 90 percent. A reduction of GYYI would
be beneficial during dry-weather conditions to reduce daily flows and operational
costs at the wastewater treatment plant, [naddition to RDI/ T and GW] reduction,
design of a comprehensive rehabilitation program should also typically include
repairing struchural defects and maintenance pro®lems within the system.

The reduchon in peak wet weather flow will be baged mitially on an estimated
reduction to an R-value of 2 percent. This s based on several studies and experience
showing a fully rehabilitated system will not remove all 1/1 but should not ket in mare
than 2 percent of rainfall that fell over the study area, The 1,1 mode] discussed in the
Phase 1 CAF/EFR. is used to calculate the estimated peak flow from a 3-year, 24-hour
storm event based on current R-values, as well as the estimated peak flow hazed on an
E-value of two percent.

This peak flow reduction will be checked and revised based on pre-/ pest-flow
monitoring data as discussed in Appendix 2,

5.3.3 Storage Facility Construction

The construction of a storage facility increases sewer capacity by reducing both the
volume and peak flows downstream of the facllity, The estimated added capacity
wligible for an exchanga of credits is equal to the volume of the storage facility. To
relate this volume to low from a new secvice conmection, it is divided by 24 hours
Therefore, a 1 million gallon storage tank would provide 1 mgd of credits. The
hydraulic control system would allow KUB the ability to divert equal to or greaber
than the proposed flow credit {at least 1 mgd in this example) from the sewer system.

Credits would not be applied until the storage tank is operable.

5.4 I/ Removal and New Flow Database

Several tools will need to be in place for implementation of the CAP. These are
further discussed In Section 6 - [mplementation Flan

The main tocl is a database that tracks peoposed new [ows, approved new Hows, and
existing flows. The databese must alse track 1/1 removal or capacity restoration
projects including the following mformation:

n Estimated reduction in peak wet weather llow [rom these progects
8 Value of credit for the project
® Date of progect completion

s Manholes or pipes where the credils directly appiy

1410
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= Manholes or pipes thal may be eligible for credits provided capacity can be
certified behween the new flow location and where the credits apply.

A chronde (verflow database s a dry weather overflow database must also be
maimained, The G15 will be very useful in assisting with the application of credits
brom these projects both in terms of quantity of crecits available, where these credits
apply, and haw this is related bo the locabon of the sroposed new flow addibon.

5.5 Reviews and Updates

KLU B has and will perform annual reviews of estimated peak flow reductions or
capacity additions and adjust current available credits and future credils achdeved, as

Appropriate.

In addition, KUB will re-run the hvdrautic model afer major improvermsemts (like
ciomstructon of a storape facility or major trunk sewer replacement| to determine the
effect on the surcharged sewers shown in the current thematic maps in Appendix A,
Since these maps are based on existing flow with restrictions, an improvement may
remove surcharging apstream, but ncresss surcharping downstream. The hydraulic
mndlel will also be updated periodically with additional new Mows and estimated [/1
reductions, The model will also be recalibrated vith new How monitoring sdata

periodically,

001411
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Section 6
Implementation Plan

KUB is actively working to implement the CAF and will be ready to begin the
program within 60 days of appreval by EPA. The following sections briefly outline
the basls for the implementation plan, which includes the hydraulic model,
information management system, procedures manual, and program administration.

6.1 Hydraulic Model

The recently completed trunk sewer hy draulic model serves as KUB's primary tool for
evaluating available system capeacity and corrective actions, The mocdels werne
developed using the EXTRAN biock of the E'A's Stormwater Mansgement Model
(GWMM), EXTRAN is a dynamx flow roubing model that routes inflow hydrographs
through an open chanmel and for closed conduit system computing a time history of
fAows and heads throughout the system. 11 uses a link-node representation of the
sewer system in an explicit difference solution of the equationg of gradually varied,
unsteady flow (5t Venant equabona).

The model can evaluate both dry and wet weather flows for any proposed connection
of additional fiovws to the system. [t can alao sssess capactty improvements and thedr
impact on the performance of the entire system all the way to the ireatment facility.
The model allows KUB to evaluste hydraulic performance and impacts at a level of
detail not previously available,

Hydraulic models for First, Second, Third, Fourth, and Williams creeks, and South
Kroxville have been developed. Models for Loves Creek and Eastbridge basins arne
under development. Data from the existing 2-ywar representative design sborm will
be used in the IMS. Periodic updates to the hydraulic model will be made, but will
not be a day-to-day component of the approval in e of certification process.
Periodic updates are required wien major improvements are constructed. The model
will also be updated and re<calibrated perodically with revised flow monitoring data,
These updates will assess the effectiveness of the rehabilitation projects and will likely
change the capacity certification of facilities.

The calibrated hydraulic model was used to analyze peak wet-weather [lows for
current trunk sewer comditions i the KUB system. The model results were used o
determine which trunk sewers meet the surcharge criterin [and which do notj. In
addition, the model was used to determine the peak Hows to modeled pump stations
and plants.

6.2 Information Management System

The information management system (IMS) will be used to certify the capacity ol the
collection system and also as a teol to manage the approval in lisu of certification
credit banking program. A key component of the IMS is the geographic information
systemm [GI5) database.

B:1
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Thee GIS database will be used to certify capacity and track credits throughout the
collection svstem, Currently the GIS database contams pipe invert, dinmeter, slope,
length, and manhole rim elevations for the vast majority of the brunk sewer syatem,
The vast majarity of the collector sew'er ayatem (pipes eight to 10Hnches in diameter)
is also available in GIS format and contains the length of cach segment, manhole
Incations, and a unigque identifier for cach manhole snd pipe. Additional information
that is available m GIS format i all of the subbasing, pump stations, end parcels in the
EUB service arsa. This tnfarmation will be used as the basis for the TMS,

The IMS will have the capability to track and/or cakculate several important
perameters, incheding the following:

m Mew Floww Database - This includes documentation of existing fows, tracking new
flows that have been approved, and tracking the testing of proposed new flows
using the capacity certification and for Approval In Lieo of Certification Processes
decumented in Figures 4-1 and 51 in Sections 4. and 5.

= Pump Station Capacity Database - This includes docuomentation of design
capacities, draw-down information {if available), capacity with largest pump out of
servive, existing peak fow 1o pump stalions, and available capacity at pump
stations per CAP criterla. The Pump Station Databasa is presented in Appendix B,

& Treatment Plant Capacity Database - This includes documentation of avidlable
capacity at KUB's four treatment plants as discussad in Section 4.6,

s Documentation of anticipated RDL/1 Aow reductons or added capacty due to
capacity restoration projects such as storage mnks or rehabilitation

® Documentation of credits that apply to capacity nestoration progects (Le, 7000 gpd
peak [low reduction equals 1000 ppd credit).

» Tracking the total rumber of credits available in vach basin, Credits will be
reduced when they are used to affset 8 proposed additional flow, For example, if a
proposed additional Aow is unrelated Lo a chrone overflow kocation, then credits
will be reduced by a ratio of 31 {i.e. if the proposed new fow addition is 157 gpd,
then a 31 gpd credit will be removed from the database.)

o Tracking manholes or plpes where credits apply Hrectly.

& Tracking manholes or pipes that will be eligible for credits provided capacity can
be sertified betwem the new flow locatiom and the location where cradits apply

# Tracking current chronic overflow locations and corrective actions

= Tracking dry weather overflow locations and comective actions.

B2
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6.3 Procedures Manual Preparation

A procedures manual is being prepared to detail the exact steps that must be
performed to mmplement the progranst. Thas i bemg prepared in corjunction with the
Information Management Syster. This manual, combined with the Information
Mamagement Systern, will allow KUB to meet the requirements of the Consent Decree
consistently even when staff positlons change. The knowledge that went info
developing the procedures will be well documented and not lost if a key staff member
leaves.

6.4 Program Administration
ELUB will coordinate building permit approvals with the City of Knoxville and Knox

County. Procedures are already n place in response Lo implementation of the TOEC
CAP, and these procedures wall continoe.

The CAP will be administered br KUB's Collection System [mprovement team ancd
supported by other KUB departinents including Engineering and Information
Services,

Capacity certification will be made by a registered professional engineer registered in
the State of Tennessee, and approved by a esporsible party in KUB as defined by 40
CFR. 5 1222 Certifications and all data an which the certifications are hased will
b madntained at KUB offices and will be made available on request for inspection by
EPA and TDEC. XUB will provide any and all documentation necessary o sopport
any certification made by KUB and make available, to the extent poasible, individuals
providing this certification b meet with EPA and TDEC,

KUB will periodically update the capacity information provided in this docament as

gystem improvements are made. The system hydraulic model will be maintamed and
used to update brunk sewer and pump stabion capeacily bformation

0001114
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Appendix C: Average Dry Weather Flow Estimates for Bullding Parmit

Applications
Typa of Facility ar Use Design Ory Weather
Flow Rate (vg] *
Bigie Furiy Amsiderce 187 god
Twe Farisy Aosidsnce = e 3M god
Apacanes 10 & sirgle famty w1t iup 1o £00 301t} 100 gee
Pelerigl n sl AFEhENEIEL. BRSAMENTE, IDWnhoUEEE, Mobie Romes 1ra ey, ooope, ein up o 500 100 gpeiiand
=g % ol gross flecr aine
Mioiol s with aiichansiias, apanments, lowntouses, mobie Fomes trdes, co-aps, @k up g 01 - 138 gpatuni
1200 83 R of gicas Toor wes
Mficindn with aNEhanstiei. §partmenis, Iwniauion, mobhe fomas (mies, co-ops, S0 greaier 170 gpaltians:
frmn 130 g Aol groes Boor ama
| Wigind Lsd Ress Ihan 400 g B 100 gpaunt® |
| Ml bed pradter thae 3008 B 160 gpant *
lompiind fwiiheas bapmd g IE-:IFI:HHI'
Haagts 400 g -
Universdy housing, maming hause, eiiuban L
Cafuiea (iringral o o ofce o ndustral huikdiag) 250 pedicapls® |
Her-MndicE Ofhch e L06 gpd/ad gr Floor s *
| Bererl ndustial Soace 004 gpdwd gr. Floor avea * |
Madical Arts (Soeind, ca et ugent caw] 0 o gpdil gr Flont sms
Auttnram/Temer § godiseat *
Berws iy wilosy, RN court 100 gk — aley # hpod *
Hursiag Home e
e 1.8 gpcapl
Restmuran (10 saet menimus of ey e wlh disinuesbar I-I:d!!t"
Resizzran cask loed] L pedisaEt *
Wl Slnre - Pl procmiin g i3 A8 gpd'sl gr Floor amms *
Wl Elore mo ‘eod (rarber shog, banuty sEon. ;| 1030 gpd'st gr Floor amea ™ |
Dy Eevm (1o proces wale! dichasns) i B3 gpd'nl gr Floor ams *
| Catanng Hali o d-SOppuapta’
i Tt 008 gpdal g Floer ams *
Bar, Tavam, Bwsca 16 gpd'eccupan + food *
_Bun Housa 8 el -+ & gl ishirami
Gwimming Pod 0 gpdcacda ©
Sarnoe Saaticnn 300 pedtlouhie hoss pump
Sppng Cerlas 0.0 podif g, Seins wroa *
| Yoo DR pdaly s ”
L munigtey 19 goelf@yrring machns
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_Bchead, Mok sac mickile 20 gttt *
Summar Gsmps 160 gedieed *
Bma, Coumry Cub 030 ged 4l g Flocr ams
Inggeinal Faciiy, Largs Aniairzh Rty Deiermited by Musharty of
Pty Ly Blospmiore®
Cines (car wash, eic ) Darkidivrtifad By Authorty of
Wlalmi LitPla s Disicionr

*Bourcs: TRy of &nn Arbor, Michigan and curmensy ised o meed TDEC fequiremeis
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Appendix D
Protocol for Pre-/Post-Rehabilitation
Monitoring

The purpose of pre- and post-rehabilitation Bow monitoting s to verify thal the
anticipated reductions in RD]/1 associated with a rehabilitation project are being
achieved, Initially, the reduction in peak wet weather flow will be based on an
estimated reduction to an R-value of bwo percent. This is based on several studies
and experience showing a fully rehabilitated system will not remove all [/1 but
should not le: in more than two percent of minfall that fell over the study area. The
1/1 model disussed in the Phase 1 CAP/ER 18 used to calculate the esbmated peak
flow from a 2-year, 24-hour storm event based on current R-values. as well as the
estimated peak flow based on an B-value of 2 percent.

The procedum used to provide the pre- and post-rehabilitation Aow monitoring
analysis is briefly described below.

= Pre- and post-rehabilitation flow monitoring is conducted in the rehabilitated basin
and a contral basin.

s REDI/I flows are computed fram all monstored areas by eonducting the same
analysis or the pre- and post-flow mondtoring data,

= A linear regression analysis is then performed (o compare the pre- and post-
rehabilitation monitoring resulbs.

= The reduction tn both peak flow and volame-of flow Is determined. These
reductions will be used to corroborate the estimated reductions in comprehensive
ruhabilitation arvas,
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