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Executive Summary

In 1996 portions of the Upper Trinity River and Lower West Fork Trinity River were listed as impaired for
elevated bacteria in the Texas Water Quality Inventory and 303(d) List (now known as Texas Integrated
Report of Surface Water Quality for Clean Water Act Sections 305(b) and 303(d)). In 2006, two
tributaries of the Elm Fork Trinity River and multiple tributaries of the Lower West Fork Trinity were also
added to the 303(d) list of impaired water bodies (TCEQ, 2010a). These bacteria-impaired segments
cover the heart of the Dallas-Fort Worth metropolitan area and impact 1.33 million people. (Figure 1)

On May 11, 2011, the Texas Commission on Environmental Quality (TCEQ) adopted Two Total Maximum
Daily Loads for Indicator Bacteria in the Upper Trinity River, Dallas, Texas (Segment 0805, Assessment
Units 0805_03 and 0805_04). The Total Maximum Daily Loads (TMDLs) were approved by the U.S.
Environmental Protection Agency (EPA) on August 3, 2011. On September 21 of that same year, the
TCEQ adopted Two Total Maximum Daily Loads for Indicator Bacteria in Cottonwood Branch and
Grapevine Creek (Segments 0822A and 0822B, Assessment Units 0822A 02 and 0822B_01). The EPA
approved them on May 30, 2012. The TMDLs for the Lower West Fork Trinity River, Segment 0841 and
its tributaries, were adopted September 24, 2013.

This implementation plan (I-Plan) describes the steps watershed stakeholders and the TCEQ will take
toward achieving the pollutant reductions identified in the TMDLs and technical reports and outlines the
schedule for implementation activities. The |-Plan uses an adaptive management approach where
measures will be periodically assessed for efficiency and effectiveness. This iterative process of
evaluation and adjustment ensures continuing progress toward achieving water quality goals, and
expresses stakeholder commitment to the process. At annual meetings, the I-Plan’s managing body, the
Coordination Committee (Appendix A), will assess progress using the schedule of implementation,
interim measurable milestones, water quality data, and the communication plans included in this
document. If these assessments find that insufficient progress has been made or that implementation
activities have improved water quality, the implementation strategy will be adjusted.

Many of the implementation strategies in this I-Plan are directed towards meeting bacteria loading
(Appendix B) from possible point and nonpoint sources identified by the TCEQ during development of
the TMDLs. The activities are intended to achieve the goals identified in the TMDL reports necessary to
comply with established water quality standards. The possible sources of bacteria identified include
permitted storm sewer sources, dry weather discharges (illicit discharges), sanitary sewer overflows, and
unregulated sources such as wildlife, unmanaged feral animals, and pets.

The ultimate goal of this I-Plan is to restore the primary contact recreation use in the 17 bacteria
impaired segments (Appendix C) in the Project area by reducing concentrations of the indicator bacteria
Escherichia coli (E. coli) to levels established in the TMDLs. Based on the TMDL reports and the technical
support document, the following reduction goals are identified for the segments to meet the criteria
defined in the state water quality standards:

e For the Upper Trinity TMDL bacteria loading reductions of 44 percent to 67 percent;

e For Cottonwood Creek and Grapevine Branch TMDL bacteria loading reductions of 64 percent to
84 percent; and

e For the Lower West Fork Trinity and associated impaired tributaries TMDL bacteria loading
reductions of 25 percent to 98 percent.
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With these goals in mind, the implementation strategies in this I-Plan are presented in sections
describing the various sources of bacterial pollution identified through stakeholder and TMDL processes.
These include a description of activities, identification of the parties responsible for implementing the
activities, a schedule for implementation, the goals associated with the activities, and a process for
tracking, evaluating, and reporting progress. A process of implementation, monitoring, analyses,
adaptation, and review is also outlined so the I-Plan is intended for regular updates. The I-Plan provides
a pragmatic and scientifically based approach to meet water quality goals within a reasonable
timeframe. A broad summary of the implementation activities in each section can be found in Table 1.
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Table 1. Summary of Implementation Strategies

I-Plan Section Activity Category Focus of Implementation Activities*

SSO prevention, effluent monitoring, FOG
Implementation Strategy 1.0 Wastewater program participation, liquid waste programs,
and infrastructure funding and management.

BMP pilot projects and funding, regional
stormwater management program
participation, local SEPs, and land use and
business operation risk analysis.

Implementation Strategy 2.0 Stormwater

Green infrastructure and low impact
development standards adoption by
Implementation Strategy 3.0 Planning and Development municipalities for internal projects and
ordinances, municipal ordinance evaluation,
and construction site standards.

Feral hog management, livestock evaluation,
pet and livestock waste control measures,
waterfowl management plan, and public
outreach.

Implementation Strategy 4.0 Pets, Livestock and Wildlife

OSSF education for homeowners and real
Implementation Strategy 5.0 Onsite Sewage Facilities estate agents, funding for and conversion
from failing OSSFs, and ATU maintenance.

Routine sampling and data assessment for
Implementation Strategy 6.0 Monitoring Coordination BMP efficacy, source identification, and
monitoring coordination forum.

Modification of existing programs for
bacteria-specific information, online BMP
library, TEA curriculum, funding and
partnerships, and bacteria-specific outreach.

Implementation Strategy 7.0 Education and Outreach

Online BMP Library for stakeholders including
provisions for Implementation Strategies 1.0
-7.0.

Best Management Practices

Impl tation Strat 8.0
mplementation Strategy Library

Annual review by technical subcommittees of
respective Implementation Strategies with
recommendations to Coordination
Committee for potential changes, additions,
or deletions to I-Plan.

Implementation Strategy

Implementation Strategy 9.0 .
P gy Evaluation

*See pages 14-15, table of acronymes, for full acronym definitions.
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Figure 1. Greater Trinity Bacteria TMDL Project Area
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Introduction

The Clean Water Act requires that states identify uses for the state’s surface waters such as aquatic life,
recreation, and sources of public water supply. The criteria or standard for evaluating support of those
uses include dissolved oxygen, bacteria, and toxic substances, among others. The primary contact
recreation use is designed to ensure that water is safe for swimming, waterskiing, wading by children, or
other activities that involve direct contact with the water. Most water bodies in Texas and in the Dallas-
Fort Worth area have a presumed primary contact recreation use. The TCEQ determines whether water
quality in a water body meets the primary contact recreation use by measuring the levels of indicator
bacteria. E. coli are the preferred indicator bacteria for assessing for recreational use in fresh water, and
were used for analysis to support TMDL development on water bodies in this region. High
concentrations of indicator bacteria have been associated with an increased risk of becoming ill from
recreational activities.

When a waterway is determined to be impaired (Category 5a of the 303(d) List), a TMDL is developed.
As defined by the EPA, a TMDL “is a calculation of the maximum amount of a pollutant that a water
body can receive and still safely meet water quality standards.” In addition to the TMDL, an I-Plan is
developed, which describes the regulatory and voluntary management measures necessary to improve
water quality and restore the water body to its designated use. TMDLs are developed at the assessment
unit (AU) level to focus on the areas of impairment. An AU is a sub-area of a segment and is the smallest
geographic area of use support reported in the Texas Integrated Report. Thus, some waterways may
have more than one AU but not all may be listed as impaired.

This I-Plan is the result of work by the stakeholders convened by the North Central Texas Council of
Governments (NCTCOG) for the Greater Trinity River Bacteria TMDL Implementation Project (frequently
referred to in this I-Plan as ‘the Project’) and in particular the efforts and input of the Project
Coordination Committee and the Technical Subcommittees of Education and Outreach; Monitoring
Coordination; Onsite Sewage Facilities; Parks and Recreation; Pets, Livestock, and Wildlife; Planning and
Development; Stormwater; and Wastewater. The Coordination Committee and subcommittee members
represent city and county governments, resource agencies, business and agriculture interests,
transportation interests, conservation organizations, water supply and treatment agencies, and
recreational interests (see Appendix A).

Because several of the waterways within, near, or adjacent to the Greater Trinity Project Area are either
listed or may be listed on the 303(d) list for bacteria impairments, this I-Plan has been developed with
the flexibility to allow for the addition of segments and watersheds in the event that new TMDLs are
adopted by the TCEQ in the future.

Watershed Summary

The watershed(s) for the Greater Trinity River Bacteria TMDL Implementation Project encompass a total
area of about 406 square miles. The total human population is 1.33 million with a population density of
approximately 3,232 people per square mile. The Project addresses watersheds covered by three
separate TCEQ TMDL projects:

e Upper Trinity River Segment 0805,
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e Elm Fork River Tributaries of Grapevine Creek and Cottonwood Branch, and
e Lower West Fork Trinity River Segment 0841 and 11 of its tributaries.

Appendix C details the segment descriptions and years listed for the 17 segments included in this I-Plan.

Located in central Dallas County, the Upper Trinity River (Segment 0805) flows through the center of the
City of Dallas. It continues in a southeasterly direction through Ellis, Kaufman, Navarro, and Henderson
Counties. Encompassing a large portion of the City of Dallas, the overall watershed drains an area of
about 1,045 square miles, although the impaired portion covers only about 129 square miles.

Two of the five AUs of the Upper Trinity (Segment 0805) are addressed by a TMDL, covering the area
from the confluence of the Elm Fork Trinity River and Lower West Fork Trinity River, downstream to the
confluence of the Upper Trinity River with Five Mile Creek. Both impaired AUs (0805_03 and 0805_04)
lie entirely within Dallas County in highly urbanized watersheds. The cities within the watershed include
the cities of Dallas, Cockrell Hill, and University Park and the Town of Highland Park TCEQ, 2011a).
(Figure 2)

Cottonwood Branch and Grapevine Creek (Segments 0822A and 0822B) are urban creeks located in the
north central portion of the Dallas-Fort Worth Metroplex. Both are tributaries of the Elm Fork Trinity
River below Lake Lewisville (Segment 0822). Grapevine Creek (0822B) is the larger of the two creeks
with a drainage area of about 15 square miles, while Cottonwood Branch (0822A) has a drainage area of
about three square miles. Cottonwood Branch is divided into two AUs while Grapevine Creek consists of
a single AU. Only the upper AU of Cottonwood Branch (0822A_02) is impaired. The drainage area of
both AUs for Cottonwood Branch and the single AU for Grapevine Creek lie within Dallas County with
the exception of the upstream portion of the AU for Grapevine Creek that lies within Tarrant County.
The cities within the Grapevine Creek watershed include Irving, Coppell, and Grapevine in addition to
the presence of the Dallas-Fort Worth International Airport (DFW). The Cottonwood Branch watershed
lies largely within the City of Irving. A small portion lies within DFW Airport property, and a portion of
the unimpaired downstream AU is also within the jurisdiction of the Dallas County Utility and
Reclamation District (TCEQ, 2011b). (Figure 3)

The Lower West Fork Trinity River (Segment 0841) is located in Dallas and Tarrant Counties and begins
at the confluence of the Lower West Fork Trinity and Village Creek in Arlington and continues
downstream to the confluence with the Elm Fork Trinity River. The Lower West Fork Trinity River is
divided into two AUs (0841_01 and 0841_02). The watershed of the Lower West Fork Trinity and the 11
impaired tributaries addressed in this I-Plan — Arbor Creek, Bear Creek, Copart Branch Mountain Creek,
Dalworth Creek, Delaware Creek, Estelle Creek, Johnson Creek, Kee Branch, Rush Creek, Village Creek,
and West Irving Branch are located within the urbanized area of the Metroplex’s mid cities and Fort
Worth. Each of the impaired tributaries of the Lower West Fork Trinity River consists of a single AU.

The watershed for Segment 0841 — which includes the individual watersheds of the 11 tributaries — is
the largest of the three TMDLs and encompasses parts or all of the cities of Arlington, Bedford,
Colleyville, Dallas, Dalworthington Gardens, Euless, Fort Worth, Grand Prairie, Grapevine, Haslet, Hurst,
Irving, Keller, Kennedale, North Richland Hills, Richland Hills, and Southlake, and Town of Pantego. The
total area covered for this segment is about 259 square miles (TCEQ, 2013). (Figure 4)
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Figure 2. Segment 0805, Upper Trinity Area
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Cottonwood Branch and Grapevine Creek

Figure 3. 0822 Segments,
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Lower West Fork Trinity with Impaired Tributaries

Figure 4. 0841 Segments,

[s3uswusar0g Jo U0

~ _
3 .
- 151%8 ABW 1B} SHIUBLIEA 10 'SIOLS
| sexag (eua) YION | Tl | coon oa i ppinnion i pus sl 1o it
= g B Le S-S, 85N

3|ydelb Ul pie Ue se pi

edaizsip Aue Joj Aungen 3dease jou op
10ABAING pUET [BUOISSBOL] PAISISIES;

ODLON) SIBWUWISACS JO [0UNGD) SeX;

2PI

TR e L L

FF W,

b o |

THS

L7

oMeluINoS @

SIIIH PUBIYOIY @ |

ddd uopusy g»
ofejued @»

S|I'H pug|ydly YLON ¢»
pIslsuely
slepauusy &

8l18M 2

Buin]

18InH (&

18I1seH

aulnadels

auleld pPuels) &
YoM HoH (5

ssa|ng

susplesy uojbuiypomeq ¢
sejeq £

3lInka0D 2

piojpeg 2

uojBuipy

JOALY AU s

sweass -
shemusiep) paliedw| BUBIOEE ~~m |

saye Jolepy
AL eusoeg |80 uswbas ¢

.m,w_yp
_\,.w i
T

spaysisiemqgns TaiNL 1780
— (T i

%
-m\

il

oo b

3

/| spaysisremqns 1

e (31

& _“.g__:m\ .... . ,

L 19A1Y ANULL 51404 3S3M
= T Tl bl

y vl

1Mo 7

All figures are available at greater resolution online at:

www.nctcog.org/envir/SEEclean/wq/tmd|/TMDLI-Plan.asp

December 11, 2013

23

Approved by the Commission


http://www.nctcog.org/envir/SEEclean/wq/tmdl/TMDLI-Plan.asp

Implementation Plan for Total Maximum Daily Loads for Bacteria in the Greater Trinity River Region

Designated Uses and Water Quality Standards

The basis for assessing attainment of the primary contact recreation use is expressed as the number (or
‘counts’) of E. coli bacteria, given as the most probable number (MPN). In order to meet numeric
criterion defined in the TCEQ water quality standards for support of the primary contact recreation use,
the geometric mean of E. coli in freshwater should not exceed 126 MPN per 100 milliliters (mL).

Although this criterion represents the standards for primary contact recreation adopted by the TCEQ on
June 30, 2010 (TCEQ, 2010b), other criteria may have been in place prior to that date that led to a
stream initially being identified as impaired for bacteria.

Seasonal Variation

Federal regulations (40 CFR §130.7(c)(1)) require that TMDLs account for seasonal variation in
watershed conditions and pollutant loading. According to TCEQ in their adopted TMDLs for the Upper
Trinity (Segment 0805) (TCEQ, 2011a) and Cottonwood Branch and Grapevine Creek (Segments 0822A
and 0822B) (TCEQ, 2011b), and Lower West Fork Trinity (Segment 0841) and impaired tributaries (TCEQ,
2013), no statistically significant seasonal variation was found in E. coli data examined. Consequently,
seasonal variation was not considered in the TMDL calculations or this I-Plan.

Summary of the TMDLs

Upper Trinity Segment 0805 TMDL

According to TCEQ's TMDL for Segment 0805, Two Total Maximum Daily Loads for Indicator Bacteria in
the Upper Trinity River, Dallas, Texas, adopted in 2011, impairment to the primary contact recreation
use for this segment was first listed in the 1996 303(d) List. The impairments were identified more
precisely as AUs 0805_03 and 0805_04 in the 2008 Texas Water Quality Integrated Report for Clean
Water Sections 305(b) and 303(d). The goal, or endpoint, for the Upper Trinity River TMDL is to maintain
concentrations of E. coli below the geometric mean criterion of 126 MPN/100 mL.

Table 2 presents a historical summary of ambient indicator bacteria data from the TCEQ surface water
database, Surface Water Quality Monitoring Information System (SWQMIS), from February 2001
through November 2008 for all AUs in Segment 0805. As indicated in Table 2, only TCEQ stations 10937
(in AU 0805_04) and 10934 (in AU 0805_03) exceeded the geometric mean criterion of 126 MPN/100
mL (TCEQ, 2011a).
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Table 2. Sampling Data, Segment 0805

No. of Samples Range of measured
AU Station ID Location (02/2001- E. coli Geometric mean
11/2008) (MPN/100mL)
0805_04 10937 Mockingbird Ln./ 75 12 - 24,200 224
Dallas Co.
0805_03 10934 st Lae 12 75 17 - 39,700 384
Dallas Co.
0805_06 10932 Dowdy Ferry Rd./ 13 11-980 85
Dallas Co.
0805_06 10930 s lne el 60 3-1,540 54
- Dallas Co.
Downstream of
0805_02 10925 SH 34/ Kaufman 82 2-4,840 122
Co.
0805_01 10924 el (A 5 6 8- 770 56
Henderson Co.

Elm Fork Tributaries Segments 0822A and 0822B TMDL

In TCEQ’s TMDL for the Elm Fork tributaries, Two Total Maximum Daily Loads for Indicator Bacteria in
Cottonwood Branch and Grapevine Creek, impairment to the primary contact recreation use for
Cottonwood Branch (Segment 0822A) and Grapevine Creek (Segment 0822B) were first identified in the
2006 Texas Water Quality Integrated Report for Clean Water Sections 305(b) and 303(d). All or part of
each water body was subsequently included on the 2008 and 2010 303(d) Lists. The impaired AUs in
Segments 0822A and 0822B on the 303(d) List are 0822A_02 and 0822B_01. The goal, or endpoint, for
the Cottonwood Branch and Grapevine Creek TMDL is to maintain concentrations of E. coli below the
geometric mean criterion of 126 MPN/100 mL.

Table 3 presents a historical summary of ambient indicator bacteria data from the TCEQ SWQMIS
database for November 2001 through October 2004. All AUs in Segments 0822A and 0822B are included
in the data summary. As indicated in Table 3, only the AUs associated with TCEQ stations 17165 and
17166 in AU 0822A_02 and stations 17531 and 17939 in AU 0822B_01 exceeded the geometric mean
criterion of 126 MPN/100 mL (TCEQ, 2011b).
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Table 3. Sampling Data, 0822 Segments

No. of Station AU
Samples AEIEAC Geometric Geometric
AU Station ID Location (02/2001- measured E. coli Mean Mean

(MPN/100mL)

11/2008) (MPN/100mL) | (MPN/100mL)

433 m upstream
0822A_01 18359 of N. MacArthur 76 2-2,600 37 47
Blvd / Dallas Co

N. MacArthur

->
0822A_01 17167 Bivd / Dallas Co. 7 3->2,400 154 47
Spur 348
0822A 01 17168 (Northwest 31 <1-977 41 47
- Hwy) / Dallas
Co.
0822A 02 | 17165 ot el e 32 19— >4,838 764 786
Dallas Co.
0822A_02 17166 ot Sidming KD 30 99 — >4,840 811 786
- Dallas Co.
Airfield North
0822801 | 17531 upstream of 12 21->2,419 121 411
bridge / Tarrant
Co.

210 m upstream
of Regent Blvd.
0822B_01 17939 and 535m 22 48 — 4,838 799 411
upstream of |-
635 / Dallas Co.

Lower West Fork Trinity, Segment 0841 and Tributaries

The bacteria impairments within the Lower West Fork Trinity River were first identified in the 1996 and
each subsequent version through 2012 of the Texas Water Quality Integrated Report for Clean Water
Sections 305(b) and 303 (d). Bacteria impairments within Bear Creek, Arbor Creek, Copart Branch
Mountain Creek, Dalworth Creek, Delaware Creek, Estelle Creek, Johnson Creek, Kee Branch, Rush
Creek, Village Creek, and West Irving Branch were all first identified in the 2006 303(d) List and each
subsequent List through 2012 (TCEQ, 2013).

Table 4, based on the Thirteen Total Maximum Daily Loads for Indicator Bacteria in the Lower West Fork
Trinity River Watershed (TCEQ, 2013), presents the historical data for Lower West Fork Trinity Segment
0841 and its tributaries. The goal or endpoint for the Lower West Fork Trinity TMDL is to maintain
concentrations of E. coli below the geometric mean criterion of 126 MPN/100 mL.

Approved by the Commission 26 December 11, 2013




Implementation Plan for Total Maximum Daily Loads for Bacteria in the Greater Trinity River Region

Table 4. Sampling Data, 0841 Segments

AU Geometric
. No. of Data Date Station Geometric
Water Body AU Station samples Range Mean (MPN/100 mL) Mean (r:\l/:-F)’N/IOO
Lower West | 011 01 11079 4 2002 36 177
Fork Trinity
Lower West
e 0841_01 11080 33 2001-2004 170 177
Fork Trinity
Lower West
Ve 0841 01 11081 71 2001-2008 216 177
Fork Trinity -
Lower West | 011 01 11089 7 2005-2006 70 177
Fork Trinity
Lower West
e 0841_02 17669 90 2001-2008 164 135
Fork Trinity
Lower West | 511 02 11084 11 2001-2002 56 135
Fork Trinity -
Lower West | ;011 02 11087 1 2002 97 135
Fork Trinity
Lower West | 041 02 17160 4 2002 23 135
Fork Trinity -
Bear Creek 08418 10864 5 2002 224 152
Bear Creek 08418 10865 27 2005-2008 78 152
Bear Creek 08418 10866 31 2001-2004 225 152
Bear Creek 08418 10867 81 2001-2008 209 152
Bear Creek 0841B 10868 27 2001-2007 77 152
Bear Creek 08418 10869 12 2005-2008 66 152
Bear Creek 08418 17663 83 2001-2008 192 152
Bear Creek 08418 18313 25 2002-2004 136 152
Bear Creek 08418 18315 25 2002-2004 106 152
Arbor Creek 0841C 17666 68 2001-2007 139 139
Copart
ranch 0841E 17672 79 2001-2008 156 156
Mountain
Creek
Dalworth
0841G 17671 52 2001-2008 720 720
Creek
Delaware 0841H 10871 7 2001-2002 1,055 383
Creek
PR 0841H 17175 31 2001-2004 1,120 383
Creek
Delaware 0841H 17176 32 2001-2004 227 383
Creek
Delaware 0841H 17177 30 2001-2004 504 383
Creek
PR 0841H 17178 43 2001-2008 178 383
Creek
Delaware 0841H 18314 25 2002-2004 405 383
Creek
Estelle Creek 0841) 17174 32 2001-2004 342 342
Jelftnsali 0841L 17174 32 2001-2004 342 128
Creek
Johnson 0841L 10719 37 2001-2008 179 128
Creek
Johnson 0841L 10721 26 2002-2008 291 128
Creek
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No. of Data Date Station Geometric (D ERENGEE
Water Body AU Station samples Range Mean (MPN/100 mL) Mean (xjN/lOO
L 0841L 17664 80 2001-2008 136 128
Creek
Jelftnsali 0841L 17665 22 2001-2005 93 128
Creek
UG 0841L 18311 57 2003-2008 73 128
Creek
Kee Branch 0841M 10792 26 2002-2008 188 196
Kee Branch 0841M 15103 6 2007-2008 261 196
Kee Branch 0841M 16896 6 2007-2008 173 196
Rush Creek 0841R 10791 25 2002-2008 101 148
Rush Creek 0841R 17190 25 2002-2008 207 148
Rush Creek 0841R 17191 24 2002-2008 156 148
Village Creek 0841T 10778 5 2005 142 137
Village Creek 0841T 17189 27 2002-2008 136 137
Bt et 0841U 17179 35 2002-2008 357 357
Branch

Potential Sources of Bacteria

According to the 2011 Two Total Maximum Daily
Loads for Indicator Bacteria in the Upper Trinity
River, Dallas, Texas, the 2011 Two Total
Maximum Daily Loads for Indicator Bacteria in
Cottonwood Branch and Grapevine Creek; and the
2013 Thirteen Total Maximum Daily Loads for
Indicator Bacteria in the Lower West Fork Trinity
River Watershed, the potential sources of E. coli
pollution can be divided into two primary
categories: regulated and unregulated. Pollution
sources that are regulated have permits under
the Texas Pollutant Discharge Elimination System
(TPDES) and the National Pollution Discharge
Elimination System (NPDES). Examples of
regulated sources include:

e municipal and private domestic
wastewater treatment facility (WWTF)
discharges;

e industrial facilities with individual
stormwater permits and/or discharging
treated industrial wastewater and/or
groundwater; and

e stormwater discharges from industries,
construction, and municipal separate
storm sewer systems (MS4s).

Commonly used abbreviations:

AU = assessment unit

cms = cubic meters per second

Criterion = 126 MPN/100 mL

FDAswp = fractional proportion of drainage area under
jurisdiction of stormwater permits

FG = future growth loads from potential permitted
facilities

gpcd = gallons per capita per day

LA = allowable load from unregulated sources
(predominately nonpoint sources)

LA ys. = upstream load allocations entering the AU
LA,y= allowable loads from unregulated sources within
the AU

MGD = millions of gallons per day

MOS = margin of safety load

MPN = most probable number of bacteria forming
units

Qiniet = median value of the high flow regime entering
the AU

Qqrib = median value of the very high flow regime at the
tributary or upstream AU outlet(s) to an impaired AU
TMDL = total maximum daily load

WlLasw = waste load from all permitted stormwater
sources

WLAwwte = waste load allocation from WWTFs
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Unregulated sources of pollution are generally nonpoint. Nonpoint source pollution originates from
multiple locations and is usually carried to surface waters by rainfall runoff. It is not regulated by permit
under the TPDES or NPDES. Nonpoint sources include pets, livestock, and wildlife, and failing onsite
sewage facilities (OSSFs).

Methods for Estimating Bacteria Loads

Establishing the relationship between instream water quality and the source of loadings is an important
component in developing a TMDL. It allows for the evaluation of management options that will achieve
the desired endpoint — in this case attaining E. coli concentrations below 126 MPN/100 mL. The
relationship may be established through a variety of techniques.

Generally, if high bacteria concentrations are measured in a water body at low to median flow in the
absence of runoff events, the main contributing sources are likely to be point sources or direct
deposition. During ambient flows, these constant inputs to the system will increase pollutant
concentrations depending on the magnitude and concentration of the sources. As flows increase in
magnitude, the effect of point sources is typically diluted, therefore making point sources a smaller part
of the overall concentration.

Bacteria contributions from regulated and unregulated stormwater sources are greatest during runoff
events. Rainfall runoff, depending upon the severity of the storm, has the capacity to carry indicator
bacteria from the land surface into the receiving stream. Generally, this loading follows a pattern of low
concentration in the water body just before the rain event, followed by a rapid increase in bacteria
concentrations in the water body as the first flush of storm runoff enters the receiving stream. Over
time, the concentrations diminish because the sources of indicator bacteria are attenuated as runoff
washes them from the land surface and the volume of runoff decreases following the rain event (TCEQ,
2011a).
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Pollutant Sources and Loads

The TMDL represents the maximum amount of a pollutant that the stream can receive in a single day
without exceeding water quality standards. Detailed load allocation analysis can be found in Appendix C.

As stated in 40 CFR, 130.2(1), TMDLs can be expressed in
terms of mass per time, toxicity, or other appropriate
measures. For E. coli, TMDLs are expressed as MPN/day.
The TMDLs developed use the same methodologies.

e Load Duration Curves (LDCs) were developed for
the outlet of each AU. The estimated maximum
allowable loads of E. coli for each of the AUs was
determined as that corresponding to the median
flow within the high flow regime.

e An explicit Margin of Safety (MOS) was
incorporated by setting a target for indicator
bacteria loads that is 5 percent lower than the
geometric mean criterion. For primary contact
recreation, this equates to a geometric mean
target of 120 MPN/100 mL of E. coli. The net
effect of the TMDL with MOS is that the
assimilative capacity or allowable pollutant
loading of each water body is slightly reduced.

The pollutant load allocation for the selected
scenarios was calculated using the following
equation:

TMDL = ZWLA + ZLA + ZFG + MOS

Where:

WLA: wasteload allocation, the amount of
pollutant allowed by permitted or
regulated dischargers

LA: load allocation, the amount of
pollutant allowed by unregulated
sources

FG: loadings associated with future
growth from potential permitted
facilities

MOS: margin of safety load

e Median flows were derived using the median flow (or 5% flow) within the very high flow regime

of the LDC developed for the outlet of each AU.

Waste Load Allocations

The WLA is the waste load allocation for regulated source contributions in the watershed. The WLA
component is generally split into a WLAwwrr for discharges from wastewater treatment facilities

(WWTFs), and a WLAgy for regulated stormwater.

There are 12 permitted wastewater dischargers in the Greater Trinity TMDL Project area (Table 5). Of
those, only four, all domestic WWTFs, may discharge bacteria as part of normal operations (highlighted

in grey in Table 5).
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Table 5. TPDES Permitted Wastewater Dischargers

Segment Discharges TPDE.S . Effluent AU
Watershed | to: Permit No. | Permittee* Tvbe? Flow
' (WQ00--) P (MGD)*
Grapevine .
08228 Creek 01441-059 iﬁllzséFort Worth International SW b
(0822B) P
0841 0841 02 10494-013 City of Fort Worth Village Creek WW 166
- WWTP
0841 0841_01 03446-000 Hanson Pipe & Precast, Inc. IW/SW b
Trinity River Authority (TRA)
0841 0841 01 10303-001 Central WWTP WW 189
Big Bear .
0841 Creek 11032-001 fﬂh(f;itlzrﬁ;i:'eA:aerews AltaVista 1\ 0.008
(0841D)
Bear Creek
. 01441-001 .
0841 Big Bear 014, -019, Dfa\llas/Fort Worth International SW b
Creek 025 -023 Airport
Trigg Lake ’
0841 Mountain 01250-003 Extex LaPorte LP — Mour.\taln Creek SW b
Creek Lake Steam Electric Station
0805 080504 | 04161000 | Hines Reit2200RossLP (Chase GW 0.155
- Tower)
04663-001 . b
0805 0805_04 and -002 Buckley Oil Company SW
0805 080504 | 04765-000 | 2100 Ross Realty LP (San Jacinto GW 0.0291
Tower)
old
0805 Channel of 14699-001 Dallas County Park Cities MUD EB 0.72
Elm Fork Water Treatment Plant
Trinity
0805 0805_03 10060-001 City of Dallas Central WWTP WW 200

 WW = domestic wastewater treatment plant; IW = industrial wastewater; SW = stormwater; GW =

groundwater; FB = filter backwash water

® Flow is permitted as intermittent and variable with a requirement to measure and report the actual

amount.

© MGD=millions of gallons per day
*See Figure 5 for locations
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Wastewater Treatment Facilities

TPDES-permitted WWTFs are allocated a daily wasteload (WLAwwrr) calculated as their full permitted
discharge flow rate multiplied by one-half of the instream geometric mean criterion. One-half of the
water quality criterion (63 MPN/100mL) is used as the WWTF target to provide instream and
downstream load capacity.

In segment 0805_03 of the Upper Trinity River, there is Equation for daily wasteload allocation for
only one facility, Dallas Central WWTF (TPDES TPDES wastewater treatment facilities:
WQ0010060-001), and it represents the entire WLAwwrr

allocation in that AU. AU 0805_04 of the Upper Trinity WLAwwre= Criterion/2 * flow (MGD) *

River contains no WWTFs, but does contain three conversion factor

permitted industrial facilities and one permitted

domestic water treatment plant. Based on the effluent W.her(_-z:

type of these facilities, daily waste loads were not Criterion: 126 MPN/lOO mL

allocated for these permits and permit limits for bacteria Flow (MGD):  full permitted flow
Conversion

are not anticipated to be necessary for them (TCEQ,
2011a). The Elm Fork tributaries, Cottonwood Creek and factor: 37,854,000 100 mL /MGD
Grapevine Branch have no WWTFs (TCEQ, 2011b).

Three facilities that treat domestic wastewater are located within the Lower West Fork Trinity River
watershed. Along the main stem of the Lower West Fork Trinity River is the City of Fort Worth Village
Creek WWTF (WQ0010949-013) located within AU 0841_02, and the Trinity River Authority (TRA)
Central Regional WWTF (WQ0010303-001) located within AU 0841 _01. The Chester Alton Andrews Alta
Vista Mobile Home Park WWTF (WQ0011032-001) is located within the watershed of non-impaired Big
Bear Creek (0841D), a tributary to Bear Creek (0841B). Loadings arising from the Alta Vista Mobile Home
Park WWTF are incorporated into the upstream loading entering Bear Creek rather than allocated as a
separate WLAwwrs loading. Loadings arising from the two facilities located in AUs 0841_01 and 0841_02
represent the WLAwwrr allocation in the AU in which each facility is located. The remaining 10 impaired
tributary AUs have no facilities regulated for discharge to include in the WLAww1r term (TCEQ, 2013). See
Figure 5 for WWTF areas of service.
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Regulated Stormwater

Stormwater discharges from MS4, industrial, and construction areas are considered permitted point
sources. Therefore, the WLA calculations must also include an allocation for permitted stormwater
discharges (WLAsw). A simplified approach for estimating the WLA for these areas was used in the
development of these TMDLs due to the limited amount of data available, the complexities associated
with simulating rainfall runoff, and the variability of stormwater loading. The percentage of each
watershed that is under the jurisdiction of MS4 stormwater permits is used to estimate the amount of
the overall runoff load that should be allocated to the WLAg as the permitted stormwater contribution.

The allocation of permitted stormwater discharges
(WLAsw) is the sum of loads from regulated (or permitted)
stormwater sources and is calculated as:

SWLAgy = (TMDL - SWLAwwre - LAys, - ZFG - MOS) * FDAswp

Where:

IWLAsw: sum of all permitted stormwater loads

TMDL: total maximum allowable load

SWLAwwe: sum of all WWTF loads

LA ysi: upstream load allocations entering AU (see
LAys. formula in text box below)

IFG: sum of future growth loads from potential
permitted facilities

MOS: margin of safety load

FDAgwp: fractional proportion of drainage area under

jurisdiction of stormwater permits

Nonpoint Sources

The load allocation (LA) is the sum of loads from unregulated sources. The LA component of the TMDL
corresponds to direct nonpoint runoff and is the difference between the total load from stormwater
runoff and the portion allocated to WLAsy. The LA is the sum of the upstream bacteria load (LAys,)
entering the AU and all remaining loads in the AU from unregulated sources (LAay):

LA = LAAU + LAUSL

Where:

LA = allowable load from unregulated sources (predominately nonpoint sources)
LAau= allowable loads from unregulated sources within the AU

ZLA ys. = upstream load allocations entering the AU
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The LAy, is calculated as:
LA yst = Quniet * criterion

Where:
Criterion: 126 MPN/100 mL
Qinlet: median value of the high flow regime entering the AU

The LAy is calculated as:
LA oy=TMDL - SWLAwwte— ZWLAgy - LAy - 2FG - MOS

Where:
LAau: allowable load from unregulated sources within the AU
TMDL: total maximum allowable load

SWLAwwre: sum of all WWTF loads
IWLA sy:  sum of all permitted stormwater loads

LAys.: upstream load allocations entering AU
IFG: sum of future growth loads from potential permitted facilities
MOS: margin of safety load

The TMDL equation can thus be expanded to show the components of WLA and LA:
TMDL = SWLAwwrs + EWLAgy + LApy + LAy, + ZFG +MOS

Allowances for Future Growth

The Future Growth component of the TMDL equation addresses the requirement of TMDLs to account
for future loadings that may occur as a result of population growth, changes in community
infrastructure, and development. The assimilative capacity of streams increases as the amount of flow
increases. Increases in flow allow for additional indicator bacteria loads if the concentrations are at or
below the primary contact recreation standard.

Future growth was considered in the developing the TMDL for the Upper Trinity. To account for the
probability that additional flows from WWTF discharges may occur in both 0805 AUs, a provision for
future growth was included in the TMDL calculations based on the population increase from year 2005
estimates to year 2030 projections and an estimate of the amount of wastewater generated per person
per day or gallons per capita per day (gpcd). Wastewater treatment for the City of Dallas is provided by
two large facilities—the Central WWTF in AU 0805_03 and the Southside WWTF, which discharges into
the Upper Trinity River downstream of the impaired AUs. The sewered collection areas of both facilities
include an area greater than the 0805_04 and 0805_03 drainage areas. The collection areas also include
a significant area serviced jointly by both facilities, which complicates the estimate of additional WWTF
discharges due to future growth.

Using a conservative approach for the TMDL, it is assumed that all estimated future growth associated
with the sewered collection area of the Dallas Central WWTF results in future growth in both AUs. The
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