City of Chattanooga

Mayor Andy Berke
September 8, 2017

VIA HAND DELIVERY

Ms. Corinne Hill

Library Director

Chattanooga-Hamilton County Public Library
1001 Broad Street

Chattanooga, TN 37402

Subject: United States of America et. al. v. City of Chattanooga, No. 1:12-cv-00245
Consent Decree Public Document Repository
Additional Operational Plan for Chattanooga Creek CSO Outfalls (AOP)

Dear Ms. Hill;

On behalf of the City of Chattanooga, Tennessee (“City”), and in accordance with the
consent decree entered by the United States District Court for the Eastern District of
Tennessee (Southern Division), on April 24, 2013, in the case styled the United States
of America et. al. v. City of Chattanooga, No. 1:12-cv-00245 (“Consent Decree”), we are
providing the Chattanooga-Hamilton County Public Library with the Additional
Operational Plan for Chattanooga Creek CSO Outfalls (“AOP”) for submission to the
City’s Public Document Repository (“PDR”"). The purpose of the AOP is to recommend
additional long term combined sewer overflow (“CSQ”) controls at Central Avenue CSO
treatment facility (‘CSOTF”) and Williams Street CSOTF that will ensure compliance of
the discharges from the outfalls on Chattanooga Creek with State of Tennessee water
quality standards for dissolved oxygen and Escherichia coli established for the
protection of designated uses.

We are providing a copy of the AOP to the PDR for public review and comment, prior to
final submission of the AOP to the EPA and the State of Tennessee. Thus, we ask that
you make this document available to the public for review for thirty (30) days. The public
can provide comments to the City by sending comments to the following address:

City of Chattanooga: Waste Resources Divisions
RE: Consent Decree Public Comments
c/o Jacobs Engineering Group
4510 Turntable Road, Suite 110
Chattanooga, TN 37421

455 Moccasin Bend Road « Chattanooga, TN 37405 ¢ Phone: 423.643.7088 « Fax: 423.757.4904 + www.chattanooga.gov



Ms. Corrine Hill
September 8, 2017
Page Two

An electronic copy of this document is also available for review and comment on the
City's Consent Decree website at the following location:

http://www.chattanooga.gov/public-works/waste-resources/consent-decree/44-public-
works/1050-consent-decree-document-repository

We look forward to receiving comments from the public on this important document.

Sincerely,

.

Michael C. Patrick, P.E.
Director, Waste Resources Division

Enclosure

cc: Justin Holland, Administrator, Public Works, City of Chattanooga
Mike Marino, P.E., Jacobs
Adam Sowatzka, King & Spalding
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Definitions

City: The City of Chattanooga, Tennessee as well as its Department of Public Works and the
Waste Resources Division.

Combined Sewer System (CSS): The combined sewer system shall mean the portion of the
City’'s WCTS designed to convey municipal sewage (domestic, commercial, and industrial
wastewater) and stormwater runoff through a single-pipe system to the WWTP or a CSOTF
Outfall.

Combined Sewer Overflow Treatment Facility (CSOTF): These are permitted primary
treatment facilities in the City’s CSS that treat combined stormwater and sanitary sewage and
discharge through the CSOTF Outfalls during heavy wet weather events.

Combined Sewer Overflow Treatment Facility Outfall or CSOTF Outfall: The outfalls
currently identified, or identified in the future, as a permitted CSOTF OQutfall in any Chattanooga
NPDES permit from which CSOs are discharged to waters of the United States or the State.

Combined Sewer Overflow (CSO): Any discharge from the CSS from any outfall currently
identified, or identified in the future, as a permitted combined sewer overflow outfall in any
Chattanooga NPDES permit

Director: The Director of Waste Resources Division is responsible for the oversight and
management of the Waste Resources Division of the Department of Public Works of the City.

Discharge: A discharge is any release of untreated wastewaters (including that combined with
stormwaters) induced by infiltration and inflow (I&l) from a sanitary sewer system or a combined
sewer system.

EPA: United States Environmental Protection Agency.
Force Main: A pressurized line that conveys wastewater from a pump station.

Gravity Lines: Gravity or “main” lines represent the largest portion of the WCTS. They use
changes in elevation to transport sewage between points (typically manholes or junction boxes).

Manhole or Junction Box: A manhole or junction box provides a connection point for gravity
lines, private service laterals, or force mains, as well as an access point for maintenance and
repair activities.

Post Construction Compliance Monitoring Program (PCCMP): The PCCMP provides
compliance verification of the discharges from the CSOTFs on Chattanooga Creek with State
water quality standards established for the protection of designated uses and also ascertains
the effectiveness of CSO controls.

Private Service Lateral: Private service lateral shall mean that portion of a sanitary sewer
conveyance pipe that extends from the wastewater main to the single-family, multi-family,

vii
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apartment, or other dwelling unit or commercial or industrial structure to which wastewater
service is or has been provided.

Pump Station: A pump or lift station shall mean facilities owned or operated by Chattanooga
that are comprised of pumps which lift wastewater to a higher hydraulic elevation, including all
related electrical, mechanical, and structural systems necessary to the operation of that pump
station; provided, however, this definition shall not include any residential grinder pumps.

TDEC: TDEC shall mean the Tennessee Department of Environment and Conservation and any
successor departments or agencies of the State, and any successor departments or agencies.

User: Any person that contributes, causes, or permits the contribution or introduction of
wastewater or pollutants into the WCTS, whether intentional or unintentional, and whether direct
or indirect.

Wastewater Collection and Transmission System (WCTS): The WCTS is the wastewater
collection, retention, and transmission systems, including all gravity sewer lines, force mains,
pump stations, manholes, and other related appurtenances designed to collect and convey
domestic, commercial, industrial wastewaters and combined sewer to the WWTP or CSOTFs.

Waste Resources Division (WRD): Waste Resources Division is responsible for the planning,
management, operation, and maintenance of the WCTS and WWTP for the City.

Wastewater Treatment Plant or WWTP: WWTP shall mean devices or systems used in the
storage, treatment, recycling, and reclamation of municipal wastewater at the Moccasin Bend
WWTP located at 455 Moccasin Bend Road, Chattanooga, TN 37405-4403.

viii
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1.0 Executive Summary

1.1 Background and Purpose

As part of the requirements of the Consent Decree, the City of Chattanooga is to develop and
submit Long Term Control Plan Updates as set forth in Section VI (“Compliance
Requirements”), Paragraph 24 of the Consent Decree. The Post Construction Compliance
Monitoring Program (PCCMP), required under Paragraph 24 (b) of this provision was submitted
to United States Environmental Protection Agency (EPA) on November 18, 2014 and approved
on March 12, 2015. The PCCMP was used to determine any potential impact of combined
sewer overflow (CSO) discharges on Chattanooga Creek via monitoring and modeling programs
and subsequently determine if additional CSO controls are required.

Based on the results of the PCCMP, Paragraph 24 (a) of the CD requires the City to develop an
Additional Operation Plan (AOP) to provide additional long term CSO controls for the Central
Avenue and William Street CSO outfalls that will ensure discharges from these outfalls comply
with State of Tennessee water quality standards should additional control measures be
required. The AOP was prepared in accordance with the requirement Section VI, Paragraph 24
(a) of the CD, and will be submitted by the City prior to October 24, 2017.

1.2 Study Approach

The City developed a Water Quality Monitoring Plan (WQMP) for the two (2) CSO treatment
facilities (CSOTFs) that discharge into Chattanooga Creek in order to evaluate the impact of
their discharges on water quality, specifically Escherichia coli (E. coli) and dissolved oxygen
(DO). Implementation of the WQMP was intended to:

o Further characterize existing water quality conditions;

e Parameterize, calibrate and validate the water quality simulation model;

e Assess the impacts of CSOs on the water quality of Chattanooga Creek; and

e Enable additional evaluation as well as comparison with future conditions should
additional control measures be required.

1.3 Results and Recommendations

Field sampling results prior to modeling were used to determine whether the CSOTF discharges
were potentially impacting the stream. DO concentrations fell below acceptable levels during
summer months due to temperature. There were no observed CSOTF discharge DO effects
downstream of the outfalls. However, E. coli results showed elevated creek concentrations
during dry and wet weather sampling events when there was not a CSOTF discharge indicating
major upstream contributors of E. coli distinct from the City’s outfalls. Additionally, there were
observed CSOTF E. coli discharge effects that could potentially require additional CSO controls.

The data collected at CSOTF and receiving stream sampling points were used to develop the
receiving water model. The results of each modeled scenario predicted near-field E. coli

City of Chattanooga, Waste Resources Division, Consent Decree Program



ADDITIONAL OPERATION PLAN FOR CHATTANOOGA CREEK CSO OUTFALLS 1.0 EXECUTIVE SUMMARY

concentrations significantly higher than the established limit. The field sampling and modeling
results suggest additional CSO controls are needed at both Central and Williams CSOTFs.

The goal of the AOP was to complete a sampling plan to determine if the CSOTFs are a major
cause of pollution to Chattanooga Creek. The field sampling data indicates the CSOTFs are not
impacting the stream in terms of DO; however, sampling data and modeling results suggest the
CSOTFs are potentially impacting the stream in terms of E. coli. For this reason, the City has
begun evaluating additional treatment alternatives including sodium hypochlorite, ultraviolet
disinfection, and peracetic acid (PAA). Based on further review and a lifecycle cost analysis,
PAA has the potential to be the most cost-effective and safest alternative for the City's CSOTF
application.

An estimated implementation schedule is included in this report. The proposed schedule is
based on assumed EPA review and approval dates. Unexpected approval delays may require
an extension of the project completion date.

City of Chattanooga, Waste Resources Division, Consent Decree Program



2.0 Introduction

2.1 Purpose

The City of Chattanooga’s (City), Waste Resources Division (WRD) has prepared an Additional
Operational Plan for Chattanooga Creek Combined Sewer Overflow (CSO) Outfalls (AOP) for
review and approval by the United States Environmental Protection Agency (EPA) and the
Tennessee Department of Environment and Conservation (TDEC), as a condition of paragraph
24(a) of the Consent Decree (CD), which was effective on April 24, 2013.

The purpose of the AOP is to recommend additional long term CSO controls at Central Avenue
CSO treatment facility (CSOTF) and Williams Street CSOTF that will ensure compliance of the
discharges from the outfalls on Chattanooga Creek with State of Tennessee (State) water
guality standards (WQS) for dissolved oxygen (DO) and Escherichia coli (E. coli) established for
the protection of designated uses.

2.2 Background

In September 1989, the City developed and began to implement a CSO Facilities Plan. Part of
the plan identified the construction of two (2) regional CSOTFs for the Chattanooga Creek
combined sewer area. Both CSOTFs were constructed in 1998-1999. The CSO Facilities Plan
predated EPA’s 1994 CSO Control Policy (CSO Control Policy) and thus, while it may have
contained many of the elements of a Long Term Control Plan (LTCP) as required in the CSO
Control Policy, it may not adequately include or address all of the required components of a
LTCP. However, both of the Chattanooga Creek CSOTFs were designed around the
Presumption Approach, as identified in the CSO Control Policy, and instead of planning for four
untreated overflow releases per year, the facilities were conservatively designed around one
untreated overflow release per year. This conservative design approach would indicate that the
City may have exceeded the requirements of the 1994 CSO Control Policy.

As part of the requirements of the CD, the City is to develop and submit LTCP Updates as set
forth in Section VI (“Compliance Requirements”), Paragraph 24 of the CD. The Post
Construction Compliance Monitoring Program (PCCMP), required under Paragraph 24 (b) of
this provision was submitted to EPA on November 18, 2014 and approved on March 12, 2015.

In addition, Paragraph 24 (a) of the CD requires the City to develop an AOP to provide
additional long term CSO controls for the Central Avenue and William Street CSO outfalls that
will ensure discharges from these outfalls comply with State WQS in accordance with the CSO
Control Policy. The AOP is to be prepared in accordance with the requirement Section VI,
Paragraph 24 (a) of the CD, which requires the AOP to be submitted within 48 months of the
Effective Date of the CD. The City requested a six (6) month extension to develop and submit
the AOP due to a lack of rain which resulted in an inadequate number of sampling events
available to calibrate and validate the model. EPA approved the extension on February 9, 2017.
Thus, the AOP is to be prepared and submitted by the City prior to October 24, 2017.

City of Chattanooga, Waste Resources Division, Consent Decree Program



ADDITIONAL OPERATION PLAN FOR CHATTANOOGA CREEK CSO OUTFALLS 2.0 INTRODUCTION

The subject outfalls are identified in the City’s National Pollutant Discharge Elimination System
(NPDES) Permit TN0024210. These outfalls consist of the Central Avenue CSOTF Outfall
(Outfall 002 in the NPDES Permit) and the Williams Street CSOTF Outfall (Outfall 003 in the
NPDES Permit) both of which discharge into Chattanooga Creek. The CD asserts that the
discharges from both of these CSOTF outfalls are not in compliance with State WQS for
dissolved oxygen (DO) and Escherichia coli (E. coli), as set forth in the Tennessee Water
Quality Criteria, Chapter 1200-4-3. The locations of the CSOTF Outfalls are shown on Figure 2-
1.

2.3 Goal of AOP

The goal of the City’'s AOP is to evaluate and recommend alternatives for additional long term
CSO controls for the aforementioned CSOTFs. There are currently no concentration limits for
CSOTF discharges or a regulatory mixing zone in the receiving stream so the treatment goal will
be directed towards a discharge that will be fully diluted in Chattanooga Creek by the end of the
near-field mixing zone.

2.4 Scope of AOP

The scope of the City’s AOP for the CSOTF Outfalls in the Chattanooga Creek area consists of
the following major elements:

1. Post Construction Compliance Monitoring Program;
Receiving Water Modeling;

Alternatives Analysis and Recommendations;
Implementation Schedule;

Community Input Program; and

Distribution and Maintenance of the AOP.

ook wn

The first three (3) of these elements are further detailed below. The last three (3) are considered
self-explanatory.

2.4.1 Post Construction Compliance Monitoring Program (PCCMP)

This element of the AOP for the CSOTF Outfalls in the Chattanooga Creek area consists of the
development, implementation, and results of the PCCMP. Of the City’s eight (8) CSOTFs, six
(6) discharge into the main stem of the Tennessee River. The remaining two CSOTFs discharge
into Chattanooga Creek. The City developed a PCCMP for the two CSOTFs that discharge into
Chattanooga Creek in order to evaluate the impact of their discharges on water quality. The
PCCMP was submitted to EPA on November 18, 2014 and approved on March 12, 2015. An
overview of the monitoring program, sampling sites, and analysis of the results is provided in
Section 4.

2.4.2 Receiving Water Modeling

This element of the AOP details the receiving water model, Cormix, which was chosen to
assess the impact of the two CSOTFs discharges on Chattanooga Creek, as proposed in the
PCCMP. Modeling information is provided in Section 5 which includes the following information:

o Cormix Model Development;

City of Chattanooga, Waste Resources Division, Consent Decree Program



ADDITIONAL OPERATION PLAN FOR CHATTANOOGA CREEK CSO OUTFALLS 2.0 INTRODUCTION

¢ Results and Analysis; and
e Conclusions.

2.4.3 Alternatives Analysis and Recommendations

This element of the AOP consists of an analysis of the treatment alternatives available in order
to meet compliance of E. coli and DO in the receiving stream. The most feasible options were
explored further to select the final alternative. Implementation is scheduled, per the CD, to be
completed by June 29, 2021, which is roughly three (3) years after EPA’s anticipated approval
of the AOP.

2.5 Authority

The City’s legal authority for the development and implementation of this AOP is derived from
the following federal, state and local laws, ordinances, regulations, and legal obligations:

e The U.S. Clean Water Act;

e NPDES Permit Number TN0024210;

¢ Tennessee Water Quality Control Act;

o City of Chattanooga Sewer Use Ordinance, City Code Chapter 31; and

e The CD (paragraph 24 (a) page 55), which was entered into with EPA and TDEC, Case No.
1:12 —CV-00245; which was consolidated with an action filed by the Tennessee Clean
Water Network, Case No. 1:10-CV-281. This CD was effective on April 24, 2013.

City of Chattanooga, Waste Resources Division, Consent Decree Program
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3.0 Overview

3.1 Description of the Wastewater Collection and Transmission
System

As a regional wastewater utility, the City of Chattanooga, a Municipal Corporation, owns,
operates, maintains, and manages a network of sewer pipes, manholes, pump stations (PSs),
force mains, CSOTFs, and associated appurtenances that transport wastewater from homes,
businesses, and industries to the Moccasin Bend Wastewater Treatment Plant (WWTP). All of
this infrastructure is part of the Wastewater Collection and Transmission System (WCTS), as
defined in the CD and herein, and managed by the WRD. The City has historically classified the
WRD, WWTP and the WCTS as part of the Interceptor Sewer System (ISS). With the advent of
the CD and recent reorganizations within the City, the term ISS is not recognized by all
stakeholders; therefore, the City will refer to WCTS and WWTP as the infrastructure and WRD
as the organization to manage this infrastructure going forward. Property owners own the
private service laterals from the served residential, commercial, and industrial structures to the
public main line in the street or right-of-way, including the connection.

The City’'s WCTS currently serves approximately 170,000 people with approximately 61,000
customers within the City including 80 permitted industries. It also provides treatment for eight
(8) regional or satellite users comprised of approximately 25,000 customers. The WCTS is
composed of:

e 1,263 miles of gravity sewers (approximate), including 70 miles of combined sewers;
e 30,000 manholes (approximate);

e 70PSs;

e 53 miles of force main;

e Eight (8) CSOTFs;

e One (1) Combined Sewer Storage Facility;

o 192 (approximate) residential/grinder pumps; and

e One (1) Moccasin Bend WWTP

The WRD is responsible for implementing a PCCMP for the appropriate CSOTFs. An
organizational chart for the WRD is provided in Appendix A.

3.2 Description of Chattanooga Creek

Chattanooga Creek starts at Hidden Hollow, GA, and flows approximately 24 miles downstream
to the mouth of Tennessee River in Chattanooga, TN. Only the last 6 miles of the stream is
actually located in TN. From 2010 to 2017 the City has conducted sampling of the creek at
Burnt Mill Bridge located just downstream of the creek as it flows from GA into TN. Results
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show DO and E. coli levels outside the acceptable ranges based on the creek’s designated
uses indicating poor upstream background water quality to begin with. These ranges are
explained in more detail in Section 4.2.1 Concentration Limits. The results indicate potential
point sources of pollution upstream of the City’'s CSOTFs. The results of City’s Burnt Mill Bridge
sampling efforts are located in Appendix B.

Chattanooga Creek was previously listed as a 303(d) listed stream for creosote, dioxin, DO, E.
coli and polychlorinated biphenyls. Currently, the stream is only listed for creosote and DO
potentially due to Chattanooga’s industrial past. Just upstream of our monitoring area, there is
an EPA superfund site which underwent a $25M federal cleanup in the early 2010s to remove
the coal tar produced from Chattanooga Coke and Chemical during World War Il. Tennessee
Products, another superfund site just upstream of our monitoring area, operated a coal
carbonization facility from 1918 to 1987 resulting in contaminated groundwater, sediment, soil
and surface water. EPA’s website states a fish advisory remains in effect for fish caught from
Chattanooga Creek (Superfund, 2016). Lastly, Southern Wood Piedmont, a company which
used to produce coal tar, is a superfund site just upstream of our monitoring area.

In addition, a significant amount of farmland is located upstream of our monitoring area which
may potentially be contributing to the elevated E. coli levels.
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4.0 Post Construction Compliance Monitoring
Program

As part of the LTCP Updates set forth under the CD, the City developed and implemented a
PCCMP in order to:

¢ Verify compliance of the discharges from the CSOTFs on Chattanooga Creek with State
WQS established for the protection of designated uses and;

e Ascertain the effectiveness of CSO controls.

The following subsections briefly detail the development, implementation, and results of the
Water Quality Monitoring Plan (WQMP) introduced and fully detailed in the PCCMP.

4.1 Development and Implementation

Of the City’s eight (8) CSOTFs, six (6) discharge into the main stem of the Tennessee River.
The remaining two (2) CSOTFs discharge into Chattanooga Creek. The City developed a
WQMP for the two CSOTFs that discharge into Chattanooga Creek in order to evaluate the
impact of their discharges on water quality, specifically E. coli and DO. Implementation of the
WQMP was intended to:

e Further characterize existing water quality conditions;

o Parameterize, calibrate and validate the water quality simulation model;

e Assess the impacts of CSOs on the water quality of Chattanooga Creek; and

o Enable additional evaluation as well as comparison with future conditions should
additional control measures be required.

Chattanooga Creek currently does not meet the assigned State WQS and designated uses in
part because of natural background conditions and pollution sources other than CSOs. A
“Demonstration” Approach is being used to assess the impacts of CSO control measures. The
City conducted performance monitoring of the CSOTF Outfalls in the Chattanooga Creek area
(Outfalls 002 and 003) in order to evaluate compliance of any discharges into Chattanooga
Creek with State WQS and ascertain the effectiveness of existing CSO controls. Prior to
PCCMP implementation, only limited data was available relative to the impact that the two
CSOTFs that discharge into Chattanooga Creek have on water quality. Gathering additional
monitoring data of both the CSOTF discharge characteristics and the water quality in
Chattanooga Creek allowed additional evaluation as well as a baseline comparison with future
conditions should additional control measures be required. Sampling from Chattanooga Creek
was performed by collecting a surface grab near the mid-point of the stream flow according to
the guidance in the TDEC document Quality System Standard Operating Procedure for

Chemical and Bacteriological Sampling of Surface Water, August 2011. Refer to the PCCMP for

additional information regarding the development of the program as the subsections below
provide only brief details.
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4.1.1 Sampling Locations

Six sites were strategically chosen along Chattanooga Creek in order to assess the near-field
and far-field impacts of the discharges from Outfalls 002 and 003 and to take into account a
related tributary, Dobbs Branch Creek. Each site is described below in order of location
upstream to downstream:

o PCCMP-1: This site is 6,113’ upstream of Outfall 002 and also 5,535’ upstream of
adjoining tributary Dobbs Branch Creek;

o PCCMP-2: This site is 200’ upstream of Outfall 002;

o PCCMP-3: This site is 2,054’ downstream of Outfall 002 and 1,751’ upstream of Outfall
003; and

e PCCMP-4, 5, 6: These sites are 749, 2,210, and 2,365’ downstream of Outfall 003,
respectively.

Effluent sampling from the CSOTFs occurred at the facilities using automatic samplers. Figure
4-1 demonstrates the relationship of these sampling locations to the outfalls and Dobbs Branch
Creek.

4.1.2 Sampling Parameters

Several parameters shown below were analyzed in the field and at the MBWWTP lab. Oil and
Grease (0O&G), Total Nitrogen (TN), and Suspended Solids (SS) were not needed for the
sampling program, but the City was already sampling for their TDEC permit so we included
them. Only DO, E. coli, and temperature were intended to be model inputs, while the other
parameters would be used to assess their impact on DO, if needed.

Table 4-1

Parameter List

Parameter Lab Analysis ; Field Analysis

BODs Yes
E. coli Yes
0&G Yes
TP Yes
TN Yes
Settleable Solids Yes
TSS Yes
Conductivity Yes

DO Yes

pH Yes

Temperature Yes
Ammonia Yes
Nitrate/Nitrite Yes
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Parameter Lab Analysis | Field Analysis
TKN Yes
TDP Yes

An additional lab analysis, UV transmittance, was added to the list after the PCCMP was
approved and towards the end of the sampling program when the monitoring data for E. coli
suggested additional CSO controls would potentially be required.

Quality assurance field sampling was also conducted to evaluate the quality of the data. A field
duplicate sample, annotated in the tables below with a ‘D’, was taken at a frequency of 10% of
samples per event to measure the precision and representativeness of field sampling and/or
laboratory analytical methods. A field blank sample, annotated in the tables below with a ‘B’,
was also taken at a frequency of 10% of samples per event to measure method accuracy and
field effects. To further the quality assessment, a chain-of-custody (COC) form was included
with all samples transferring possession of samples.

4.1.3 Sampling Frequency

As part of the PCCMP, the City collected water quality samples of stream sites and CSOTFs (if
applicable) during dry weather, wet weather, and wet weather events where the CSOTFs
discharged. Level monitors are available at each CSOTF to evaluate whether a discharge has
occurred or not. For the identified creek sample locations, at least one (1) sample event per
month (monthly) was conducted within 24 hours after a rain event where there was not a
discharge from either CSOTF outfall. This assumes that there is at least one measureable rain
event per month. Likewise, identified creek samples were collected at a frequency of at least
one (1) sample event per month following a period of at least three (3) days of no measurable
precipitation. In addition, during the initial 12 month period of sampling, the City attempted to
sample for the identified creek locations one (1) rain event per month during a CSOTF
discharge following a period of at least three (3) days of no measurable precipitation. As
previously mentioned, Chattanooga experienced an unusually dry year resulting in fewer
Chattanooga Creek CSOTF discharges. The City received a six (6) month extension from EPA
and then ramped up sampling frequency in order to capture all possible events in that time
period. After the initial 12 months, a discharge sampling event was performed regardless of
when the last rain event occurred. Whenever the creek was sampled during a CSOTF
discharge, the related CSOTF was also sampled.

4.1.4 Additional Monitoring Parameters

In addition to water quality monitoring, the City monitored rain, stream flow, and CSOTF
discharge flow. The City’s rain gage, RG11, as shown in Figure 4-2, was used to determine
when a dry or wet weather sample should occur.

The stream velocity and stage was recorded every 30 minutes via a Teledyne Channel Master
device installed just upstream of PCCMP-3 and converted to flow. Initially, the data was being
recorded in smaller time steps, but this drained the equipment battery and caused loss of data
during critical sampling events. A new battery was installed and a longer time step was
programmed to ensure monitor accuracy.

11
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Staff gages were installed at Outfall 002 and 003 for modeling purposes. A gage was also
installed across the creek from the Channel Master at PCCMP-3 site for redundancy. Each time
the identified creek locations were sampled, staff gage measurements were taken.

Lastly, the CSOTF discharge flow was monitored at each location. The discharge piping just
upstream of Outfall 003 has a flow meter installed. The flow monitoring vendor was unable to
install a flow meter in the discharge piping of Outfall 002 because this location is known to have
standing water due to the characterization of the outfall pipe in relation to Chattanooga Creek
normal stage elevations. The facility has a level meter that is used to calculate the start and stop
times of a discharge and also estimate the discharge volume using a weir equation. This data
was used to characterize the discharge of Outfall 002.

4.1.5 External Sampling

Per the CD, coordination with external sampling efforts was required. After discussing with City
water quality experts conducting said sampling program, it was determined this data would not
be useful in conjunction with our program because the external sampling was not relevant in
any way with related CSOTF discharges.

4.2 Results

Sampling efforts were conducted over a 12 month period with an additional eight (8) months
included to capture additional discharge samples and any dry or wet weather samples that were
missed in the previous year’s month. The first analysis step was to determine the concentration
limits for E. coli and DO in Chattanooga Creek and then verify compliance with State WQS to
determine if these parameters needed to be modeled. Next, flow data and staff gage
measurements were analyzed to determine the effects of reservoir effects on Chattanooga
Creek. All MBWWTP lab results are included in Appendix C. The Channel Master flow data,
staff gage level measurements forms, and chain-of-custody forms are large data files and, thus,
available upon request.

4.2.1 Concentration Limits

In order to determine the concentration limits of E. coli and DO for Chattanooga Creek, first the
designated uses needed to be determined. According to Chapter 0400-40-04 Use Classification
for Surface Waters from the Rules of the Tennessee Department and Conservation,
Chattanooga Creek has the following designated use classifications: Industrial Supply (IWS),
Fish and Aquatic Life (FAL), Recreation (REC), Livestock Watering and Wildlife (LWW), and
Irrigation (IRR). The instantaneous concentration limits for DO and E. coli for each related
designated use is shown below in Table 4-2.

Table 4-2

Chattanooga Creek Concentration Limits per Each Designated Use

Classification | DO (mg/L) | E. coli (CFU/100mL)

IWS None None
FAL >5 <2880
REC None <941
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Classification : DO (mg/L) : E. coli (CFU/100mL)
Lww None None

IRR None None

TDEC suggests that when a waterbody has multiple designated uses and, thus, multiple
concentration limitations per parameter, the most stringent limitation should be used. Therefore,
the DO concentration must be greater than 5 mg/L and the E. coli concentration must be less
than 941 colony forming units (CFU)/100mL in Chattanooga Creek.

4.2.2 Compliance Verification — Dissolved Oxygen

The concentration limits determined above were compared to the MBWWTP lab data compiled
under the PCCMP during dry weather (DW), wet weather (WW), and wet weather after a
CSOTF discharge (WR). The DO results of each event type is shown below for each stream site
and CSOTF (if applicable) in Table 4-3, 4-4, and 4-5 and Figure 4-3, 4-4, and 4-5, respectively.
Any concentrations that are not in compliance are displayed in bold.

Table 4-3
PCCMP Dissolved Oxygen Results — Dry Weather (mg/L)

Oct Nov @ Jan Mar : April : May { June | July : Aug @ Sept : Oct Nov @ Dec

Sample Site © 515 5015 2016 < 2016 2016 2016 2016 2016 = 2016 2016 2016 2016 2016

PCCMP-1 831 . 104 . 103 . 106 . 857 736 739 . 496 . 498 . 638 . 746 . 7.65 . 10.2

PCCMP-2 8.02 . 9.96 11 104 - 815 6.76 633 . 516 . 3.75 . 545 . 467 . 6.74 = 10.1

PCCMP-3 738 1 975 109 : 104 ' 791 © 632 : 515 ¢ 392 : 283 ' 521 @ 554 6.6 9.74

PCCMP-4 7.4 9.57 : 108 ! 105 | 793 | 6.04 . 4.18 3.9 2.08 ! 3.57 4 6.73 | 9.44

PCCMP-5 6.88 : 9.07 - 108 - 104 - 785 593 381 239 @ 275 274 775 656 - 9.18

PCCMP-6 711 864 112 104 | 797 i 591 319 207 406 239 543 | 6.59 9

Table 4-4
PCCMP Dissolved Oxygen Results — Wet Weather (mg/L)

Sample Oct Dec Jan Feb Mar @ April : June : July : Aug : Sept : Nov
Site 2015 : 2015 : 2016 : 2016 : 2016 @ 2016 : 2016 : 2016 :@ 2016 @ 2016 : 2016

PCCMP-1 7.73 : 9.02 : 11.6 : 898 : 785 : 898 : 599 : 475 : 456 : 446 : 7.65

PCCMP-2 708 ¢ 7.72 : 11.6 8.7 7.71 8.7 485 : 395 : 437 : 394 : 6.74

PCCMP-3 716 - 771 - 11.8 854 7.6 854 482 387 382 4.46 6.6

PCCMP-4 692 771 119 836 749 836 @ 435 342 312 384 6.73

PCCMP-5 6.86 | 763 | 119 | 848 @ 745 @ 848 | 3.67 | 267 | 251 | 311 | 6.56

PCCMP-6 6.79 7.54 12 835 748 @ 835 444 251 2.3 3.95 @ 6.59
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Table 4-5
PCCMP Dissolved Oxygen Results — Wet Weather after a CSOTF Discharge (mg/L)

Oct Nov : Dec :@ Jan Feb Nov : Dec : Jan Mar Apr Apr - May
Sample Site - 2015 - 2015 : 2015 | 2016 . 2016 . 2016 . 2016 . 2017 : 2017 @ 2017 : 2017 - 2017

PCCMP-1 6.09 : 829 : 707 : 11.2 : 857 : 6.97 : 863 : 7.68 : 7.43 : 6.47 : 6.09 : 6.82

PCCMP-2 757 1 732 £ 733 : 111 : 898 : 795 : 855 ! 754 : 718 ! 7.38 : 6.41 : 6.69

CSOTF
002 6.46 @ 4.15 - 403 : 854 816 799 805 424 747 : 6.66 - 4.24

PCCMP-3 741 1 729 : 769 : 108 : 871 : 7.86 8 737 : 6.99 | 6.99 ! 6.46 : 6.53

CSOTF

003 - - 8.22 - 9.71  7.62 - - 7.77 - 7.85 -

PCCMP-4 79 749 1754 0 11 | 883  7.76 - 7.38 { 7.14 : 6.78 : 6.42 | 6.35

PCCMP-5 771 | 749 | 743 | 11 | 872 | 754 - 7.37 | 694 | 693 | 65 | 6.67

PCCMP-6 767 | 742 | 752 | 11 | 864 | 7.19 - 7.44 | 6.88 | 6.96 | 6.34 | 6.61
Figure 4-3

PCCMP Dissolved Oxygen Results — Dry Weather

Sampling Results during Dry Weather
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Figure 4-4
PCCMP Dissolved Oxygen Results — Wet Weather

Sampling Results during Wet Weather
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PCCMP Dissolved Oxygen Results — Wet Weather After a CSOTF Discharge
Sampling Results during CSOTF Discharges
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The results of the dry weather DO concentrations above in Table 4-3 and Figure 4-3

demonstrate that the creek was in compliance with DO (greater than 5 mg/L) in the

representative winter and spring months but dropped below for the summer and fall months. As
mentioned previously dry weather samples were only taken following a period of at least three
(3) days of no measurable precipitation and, thus, three (3) days of no CSOTF discharges
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affecting the stream. The results for the wet weather DO concentrations above in Table 4-4 and
Figure 4-4 demonstrate the same point as these samples were taken following a period of at
least three (3) days of no CSOTF discharges affecting the stream.

The results of the wet weather DO concentrations after a CSOTF discharge above in Table 4-5
and Figure 4-5 demonstrate that the creek was always in compliance with DO in the
representative months regardless of whether the discharge DO concentration is below 5 mg/L.
CSOTF 002 DO discharge concentration fell below acceptable limits in November and January
2016 and March and May 2017 but the receiving stream did not experience the same drop at
PCCMP-3 through 6. CSOTF 003 did not experience DO concentrations below the limit during
any of the sampling events.

The data indicates Chattanooga Creek dropped below the required DO concentration limit of 5
mg/L as a result of natural background conditions or upstream pollution sources, not from the
CSOTF discharges.

4.2.3 Compliance Verification — E. coli

The concentration limits determined above were compared to the MBWWTP lab data compiled
under the PCCMP during dry weather (DW), wet weather (WW), and wet weather after a
CSOTF discharge (WR). The E. coli results of each event type is shown below for each stream
site and CSOTF (if applicable) in Table 4-6, 4-7, and 4-8A & B and Figure 4-6, 4-7, and 4-8,
respectively. Any concentrations that are not in compliance are displayed in bold.

Table 4-6
PCCMP E. coli Results — Dry Weather (CFU/100mL)

Sample Oct @ Nov @ Jan Mar : April : May : June : July | Aug Sept Oct Nov : Dec
Site 2015 . 2015 - 2016 : 2016 @ 2016 . 2016 . 2016 : 2016 : 2016 . 2016 : 2016 : 2016 : 2016

PCCMP-1 148 126 104 104 20 244 216 170 62 126 126 148 82

PCCMP-2 104 104 194 104 170 148 296 20 196 104 104 104 124

PCCMP-3 148 168 172 20 104 104 150 126 2220 : 244 146 148 146

PCCMP-4 322 172 312 432 196 402 : 8700 : 550 290 264 104 322 220

PCCMP-5 398 244 194 194 316 170 672 82 148 62 20 398 268

PCCMP-6 | 150 @ 126 = 196 @168 @ 20 216 = 194 104 . 218 = 20 40 | 150 @ 214

PCCMP-6D : 268 196 390 : 122 82 126 310 - 218 20 40 268 104

PCCMP-6B 1 1 1 1 1 1 1 - 1 1 1 1 1

Table 4-7

PCCMP E. coli Results — Wet Weather (CFU/100mL)

Samole Site Oct Dec Jan Feb Mar April June July Aug Sept Nov
P 2015 2015 2016 2016 2016 2016 2016 2016 2016 2016 2016

PCCMP-1 2160 216 6150 60 6150 856 316 378 576 1760 6900

PCCMP-2 3000 1680 4130 40 4560 1870 290 82 172 2630 2970
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sample Site Oct Dec Jan Feb Mar April June July Aug Sept Nov
2015 2015 2016 2016 2016 2016 2016 2016 2016 2016 2016
PCCMP-3 2630 992 3210 62 7310 1350 216 462 672 1540 5230
PCCMP-4 2290 1090 2880 374 6150 852 844 746 2520 2140 7310
PCCMP-5 1980 864 2710 148 5820 1470 172 570 1130 2220 8210
PCCMP-6 2360 1550 ' 3450 @ 150 = 4370 @ 862 40 20 270 ' 11000 = 12300
PCCMP-6D ~ 2150 @ 1350 = 2930 62 4760 = 1010 62 - 292 9220 = 11600
PCCMP-6B 1 1 1 1 1 1 1 - 1 1 1
Table 4-8A
PCCMP E. coli Results — Wet Weather after a CSOTF Discharge (CFU/100mL)
Sample Site : Oct 2015 : Nov 2015 : Dec 2015 : Jan 2016 : Feb 2016 : Nov 2016 : Dec 2016
PCCMP-1 2340 8210 4200 850 1990 12600 980
PCCMP-2 34700 14500 8700 630 12400 13500 630
CSOTF 002 48400* 48400* - 242000* @ 242000 260000 484000
PCCMP-3 48400* 48400~ 15400 3690 16600 112000 5040
CSOTF 003 - - 199000 - 10800 173000 -
PCCMP-4 48400* 34700 12300 2690 13700 92100 -
PCCMP-5 48400* 28300 22400 1870 13100 61300 -
PCCMP-6 48400~ 28300 31100 1870 15200 81600 -
PCCMP-6D 48400* 28300 28300 1870 12800 61300 -
PCCMP-6B 1 1 1 1 1 1 -
* Designates sample was not fully diluted yielding a concentration potentially greater than what is shown
Table 4-8B
PCCMP E. coli Results — Wet Weather after a CSOTF Discharge (CFU/100mL)
Sample Site ! Jan 2017 Mar 2017 Apr 2017 Apr 2017 May 2017
PCCMP-1 34500 12200 22500 410 10400
PCCMP-2 16200 8780 17200 6770 18600
CSOTF 002 311000 980000 52300 242000 241000
PCCMP-3 17200 22800 30800 15500 12100
CSOTF 003 - - 45600 3550 -
PCCMP-4 24900 12600 28500 18600 10500
PCCMP-5 16100 16100 38700 23800 15200
PCCMP-6 21000 17200 18600 24800 34500
17
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Sample Site  Jan 2017 Mar 2017 Apr 2017 Apr 2017 May 2017

PCCMP-6D 21400 15000 18600 36500 23800

PCCMP-6B 1 1 1 100 1

Figure 4-6
PCCMP E.coli Results — Dry Weather

Sampling Results during Dry Weather
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PCCMP E.coli Results — Wet Weather
Sampling Results during Wet Weather
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Figure 4-8
PCCMP E.coli Results — Wet Weather After a CSOTF Discharge
Sampling Results during CSOTF Discharges
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The results of the dry weather E.coli concentrations above in Table 4-6 and Figure 4-6
demonstrate that the creek was largely in compliance with E.coli (less than 941 CFU/100mL)
with a couple exceptions. These exceptions were verified with the MBWWTP lab as being
legitimate values and demonstrate the potential point sources other than the City’s CSOTFs. As
mentioned previously dry weather samples were only taken following a period of at least three
(3) days of no measurable precipitation and, thus, three (3) days of no CSOTF discharges
affecting the stream. The results for the wet weather E.coli concentrations above in Table 4-7
and Figure 4-7 demonstrate the same point as these samples were taken following a period of
at least three (3) days of no CSOTF discharges affecting the stream. Majority of the wet weather
sampling events yielded stream concentrations above the allowable limit suggesting major
upstream contributors of E. coli unrelated to the City’'s CSOTFs.

The results of the wet weather E. coli concentrations above in Table 4-8A & B and Figure 4-8
demonstrate that the CSOTF discharges are potentially impacting the receiving stream;
however, in almost every case, the ambient receiving stream is already not in compliance
(PCCMP-2). The Channel Master data indicated no reservoir conditions affected Chattanooga
Creek during the monitored CSOTF events so the elevated ambient levels were caused by
other point source pollutants. Because of the ambient E. coli concentration is above allowable
limits, the City’s treatment goal will be directed towards a discharge that will be fully diluted in
Chattanooga Creek by the end of the near-field mixing zone.

4.2.4 Results Summary

In summary, field sampling results prior to modeling were used to determine whether the
CSOTF discharges were impacting the stream. DO concentrations fell below acceptable levels
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during summer months due to temperature. Because DO fluctuates based on temperature,
salinity, or pressure changes, these results were to be expected. DO and temperature are
inversely related so as the temperature rises in the summer, the DO decreases. There were no
observed CSOTF discharge DO effects downstream of the outfalls. E. coli results showed
elevated creek concentrations during dry and wet weather sampling events when there was not
a CSOTF discharge indicating major upstream contributors of E. coli distinct from the City’s
outfalls. There were observed CSOTF E. coli discharge effects that could potentially require
additional CSO controls. The data collected at CSOTF and receiving stream sampling points
were used to parameterize the receiving water model as presented in Section 5 Receiving
Water Modeling below.
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5.0 Receiving Water Modeling

Receiving water quality modeling is not an exact science and generally provides order of
magnitude accuracy. Monitoring and sampling data, though more expensive than modeling, are
generally better than the model predictions. Modeling is generally performed in lieu of
monitoring and sampling due to time and budget constraints. Because this study collected
ample monitoring and sampling data, modeling was not necessary, but it was done anyway
because it was proposed in the PCCMP.

The City utilized a receiving water quality model in order to assess the impact of the two (2)
CSOTFs discharges on Chattanooga Creek, as required by the PCCMP. Cornell Mixing Zone
Expert System (Cormix), a USEPA-supported mixing zone model, was used to predict a
downstream plume based on an actual point of discharge.

As mentioned previously, the field sampling results showed the City’s CSOTF discharges were
not affecting the stream in terms of DO so this parameter was not modeled. E. coli was modeled
for both Central and Williams CSOTFs as the field sampling results indicated the facilities were
potentially impairing the stream. The subsections below describe the development of the Cormix
model scenarios, the results and analysis, and conclusions.

5.1 Cormix Model Development

The Cormix model requires inputs for the effluent water quality and flow parameters, ambient
water quality and flow parameters, stream schematization, discharge structure configuration,
and any specified mixing zone parameters such as water quality standards or mixing zones.

5.1.1 Effluent Data

The model inputs characterizi