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Introduction 

The Texas Water Quality Management Plan (WQMP) is the product of a wastewater 

treatment facility planning process developed and updated in accordance with provisions 

of Sections 205(j), 208, and 303 of the federal Clean Water Act (CWA), as amended.  

The WQMP is an important part of the State’s program for accomplishing its clean water 

goals.
1
 

 

The Texas Department of Water Resources, a predecessor agency of the Texas 

Commission on Environmental Quality (TCEQ), prepared the initial WQMP for waste 

treatment management during the late 1970s.  The Clean Water Act mandates that the 

WQMP be updated as needed to fill information gaps and revise earlier certified and 

approved plans.  Any updates to the plan need involve only the elements of the plan that 

require modification.  The original plan and its subsequent updates are collectively 

referred to as the State of Texas Water Quality Management Plan. 

 

The WQMP is tied to the State’s water quality assessments that identify priority water 

quality problems.  The WQMPs are used to direct planning for implementation measures 

that control and/or prevent water quality problems.  Several elements may be contained in 

the WQMP, such as effluent limitations of wastewater facilities, total maximum daily 

loads (TMDLs), nonpoint source management controls, identification of designated 

management agencies, and ground water and source water protection planning.  Some of 

these elements may be contained in separate documents which are prepared 

independently of the current WQMP update process, but may be referenced as needed to 

address planning for water quality control measures. 

 

This document, as with previous updates
2
, will become part of the WQMP after 

completion of its public participation process, certification by the TCEQ on behalf of the 

Governor of Texas, and approval by the United States Environmental Protection Agency 

(EPA).   

 

The materials presented in this document revise only the information specifically 

addressed in the following sections.  Previously certified and approved water quality 

management plans remain in effect. 

 

The October 2013 WQMP update addresses the following topics: 

 

1. Projected Effluent Limits Updates for water quality planning purposes 

2. Service Area Population for Municipal Wastewater Facilities 

3. Designation of Management Agencies for Municipal Wastewater Facilities 

4. Total Maximum Daily Load Updates 

 

 

 

                                                      
1
 A formal definition for a water quality management plan is found in 40 Code of Federal Regulations (CFR) 130.2(k). 

 
2
 Fiscal Years 1974, 1975, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984/85, 1986/88, 1989, 1990, 1991, 1992, 1993/94, 1995, 

1996, 1997/98, 02/1999, 05/1999, 07/1999, 10/1999, 01/2000, 04/2000, 07/2000, 10/2000, 01/2001, 04/2001, 07/2001, 10/2001, 

01/2002, 04/2002, 07/2002, 10/2002, 01/2003, 04/2003, 07/2003, 10/2003, 01/2004, 04/2004, 07/2004, 10/2004, 01/2005, 04/2005, 
07/2005, 10/2005, 01/2006, 04/2006, 07/2006, 10/2006, 01/2007, 04/2007, 07/2007, 10/2007, 01/2008, 04/2008, 07/2008, 10/2008, 

01/2009, 04/2009, 07/2009, 10/2009, 01/2010, 04/2010, 07/2010,10/2010, 01/2011, 04/2011, 07/2011, 10/2011, BPUB 2011, 01/2012 

04/2012, 07/2012, 10/2012, 01/2013, 04/2013, and 07/2013. 
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The Projected Effluent Limit Update section provides information compiled from  

August 1, 2013 through October 31, 2013, and is based on water quality standards, and 

may be used for water quality planning purposes in Texas Pollutant Discharge 

Elimination System (TPDES) permit actions. 

 

The Service Area Population and Designation of Management Agencies sections for 

municipal wastewater facilities has been developed and evaluated by the TCEQ in 

cooperation with the Texas Water Development Board (TWDB) and regional water 

quality management planning agencies. 

 

The Total Maximum Daily Load (TMDL) Update section provides information on 

proposed waste load allocations for new dischargers and revisions to existing TMDLs 

and has been developed by the Water Quality Planning Division, TMDL Program.   
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Projected Effluent Limit Updates 

Table 1 reflects proposed effluent limits for new dischargers and preliminary revisions to 

original proposed effluent limits for preexisting dischargers (MGD-Million Gallons per 

Day, CBOD5 – 5 Day Carbonaceous Biochemical Oxygen Demand, NH3-N – Ammonia-

Nitrogen, BOD5 – 5 Day Biochemical Oxygen Demand and DO – Dissolved Oxygen). 

 

Effluent flows indicated in Table 1 reflect future needs and do not reflect current permits 

for these facilities.  These revisions may be useful for water quality management 

planning purposes.  The effluent flows and constituent limits indicated in the table have 

been preliminarily determined to be appropriate to satisfy the stream standards for 

dissolved oxygen in their respective receiving waters.  These flow volumes and effluent 

sets may be modified at the time of permit action.  These limits are based on water 

quality standards (WQS) effective at the time of the TCEQ production of this update.  

WQS are subject to revision on a triennial basis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

       Table 1.  Projected Effluent Limit Updates 

State 

Permit 

Number 

Segment 

Number 

EPA ID 

Number 

Permittee Name                          

County 

Flow 

(MGD) 

CBOD5 

(mg/L) 

CBOD5 

(lbs/day) 

NH3-N 

(mg/L) 

NH3-N 

(lbs/day) 

BOD5 

(mg/L) 

BOD5 

(lbs/day) 

DO 

(mg/L) 

Months/ 

Comments 

10334-004 1236 TX0023973 
City of Abilene 

Jones 

7.0 7 408.66 2 116.76   6 
Outfall 003 

Apr.-Sept. 

7.0 10 583.80 3 175.14   5 Oct.-Mar. 

10549-002 1813 TX0054623 
City of Blanco 

Blanco 
0.225 7 13.14 2 3.75   4 

Relocation 

of Outfall 

001 

10910-001 1008 TX0058548 
Northampton MUD 

Harris 
1.85 10 154.29 3 46.29   4  

11574-001 1008 TX0026221 
Spring Creek UD 

Montgomery 
2.10 10 175.14 3 52.54   4  

12003-002 1245 TX0132217 

Fort Bend County 

MUD No. 25 

Fort Bend 

1.0 5 41.70 1 8.34   6  

12327-001 1009 TX0086011 

Cypress Hill MUD 

No. 1 

Harris 

0.99 7 57.80 2 16.51   6  

13228-001 1014 TX0100137 

Fort Bend County 

MUD No. 50 

Fort Bend 

0.95 10 79.23 2 15.85   6  

13479-001 2456 TX0105104 
City of La Ward 

Jackson 
0.024     10 2.00 4 MOA 

14712-001 1908 TX0128767 
Lerin Hills MUD 

Comal 
0.49 5 20.43 1 4.09   6  

14745-001 1245 TX0129119 

Fort Bend County 

MUD No. 169 and 

City of Fulshear 

Fort Bend 

2.5 10 208.50 3 62.55   6  
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State 

Permit 

Number 

Segment 

Number 

EPA ID 

Number 

Permittee Name                          

County 

Flow 

(MGD) 

CBOD5 

(mg/L) 

CBOD5 

(lbs/day) 

NH3-N 

(mg/L) 

NH3-N 

(lbs/day) 

BOD5 

(mg/L) 

BOD5 

(lbs/day) 

DO 

(mg/L) 

Months/ 

Comments 

15089-001 1015 TX0134520 
D.R. Horton 

Montgomery 
0.51 10 42.53 3 12.76   4  

15090-001 1009 TX0134546 

M&D Development 

L.L.C. 

Harris 

0.049 10 4.09 3 1.23   4  

15091-001 1245 TX0134562 

Sage Fulshear East 

L.L.C. 

Fort Bend 

0.35 10 29.19 3 8.76   5  

15096-001 1418 TX0134601 
DTT L.L.C. 

Brown 
0.09 5 3.75 3 2.25   4  

15099-001 1424 TX0134643 

South Central Water 

Co. 

Irion 

0.30     20 50.04 2  

15100-001 1014 TX0134660 

Clay Development & 

Construction, Inc. 

Waller 

0.025 10 2.09 2 0.42   6 MOA 

15101-001 1014 TX0134686 

Westside Water, 

L.L.C. 

Waller 

0.085 10 7.09 2 1.42   6 MOA 

15104-001 0818 TX0134708 
Gospel For Asia, Inc. 

Kaufman 
0.080 7 4.67 2 1.33   6  

15139-001 1009 TX0134759 

Ryland Homes of 

Texas, Inc. 

Harris 

0.24 10 20.02 3 6.00   6  

15140-001 1009 TX0134767 

Ryland Homes of 

Texas, Inc. 

Harris 

0.24 10 20.02 3 6.00   6  

15141-001 1913 TX0134775 
Judson ISD 

Bexar 
0.03 5 1.25 3 0.75   4  
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State 

Permit 

Number 

Segment 

Number 

EPA ID 

Number 

Permittee Name                          

County 

Flow 

(MGD) 

CBOD5 

(mg/L) 

CBOD5 

(lbs/day) 

NH3-N 

(mg/L) 

NH3-N 

(lbs/day) 

BOD5 

(mg/L) 

BOD5 

(lbs/day) 

DO 

(mg/L) 

Months/ 

Comments 

15143-001 0821 TX0134783 
Walton Texas, L.P. 

Grayson 
0.796 10 66.39 1 6.64   6  

15157-001 1008 TX0134856 
Toll Bros., Inc. 

Montgomery 
0.30 10 25.02 3 7.51   6  

15158-001 1008 TX0134864 

South Central Water 

Co. 

Montgomery 

0.49 10 40.87 3 12.26   4  

15162-001 2494 TX0134899 
East Hondo WSC 

Cameron 
0.10     10 8.34 4 MOA 
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Planning Information Summary 

The Water Quality Planning Division of the TCEQ coordinated with the TWDB and 

regional planning agencies to compile the wastewater facility information in this section.  

Domestic facility financing decisions under the State Revolving Loan Fund (SRF) 

program must be consistent with the certified and approved WQMP.   

 

The purpose of this section is to present data reflecting facility planning needs, including 

previous water quality management plan needs requiring revision.  Data are also 

presented to update other plan information for the TWDB’s SRF projects.  Table 2 

contains the updated Service area population information.  The table is organized in 

alphabetical order and includes the following 10 categories of information: 

 

1. Planning Area – Area for which facility needs are proposed.  The facility planning 

areas are subject to change during the facility planning process and any such changes 

will be documented in a later water quality management plan update.  All planning 

areas listed are also designated management agencies (DMAs) unless otherwise 

noted in the “Comments” column. 

 

2. Service Area – Area that receives the provided wastewater service. 

 

3. Needs – A “T” indicates a need for either initial construction of a wastewater 

treatment plant, additional treatment capacity, or the upgrading of a wastewater 

treatment plant to meet existing or more stringent effluent requirements.  A “C” 

indicates a need for improvements to, expansion of, rehabilitation of, or the initial 

construction of a wastewater collection system in the facility planning area.  “T/C” 

indicates a need for both treatment and collection system facilities.  More detailed 

facility planning conducted during a construction project may define additional needs 

and those needs will be reflected in a future update to the WQMP. 

 

4. Needs Year – The year in which the needs were identified for the planning area. 

 

5. Basin Name – The river basin or designated planning area where the entity is located.  

The seven water quality management planning areas designated by the Governor are 

Corpus Christi [Coastal Bend Council of Governments (CBCOG)], Killeen-Temple 

[Central Texas Council of Governments (CTCOG)], Texarkana [Ark-Tex Council of 

Governments (ATCOG)], Southeast Texas [South East Texas Regional Planning 

Council (SETRPC)], Lower Rio Grande Valley [Lower Rio Grande Valley 

Development Council (LRGVDC)], Dallas-Fort Worth [North Central Texas Council 

of Governments (NCTCOG)] and Houston [Houston-Galveston Area Council (H-

GAC)].  Basin names are shown for agencies outside one of these areas. 

 

6. Segment – The classified stream segment or tributary into which any recommended 

facility may discharge existing or projected wastewater.  In the case of no-discharge 

facilities, this is the classified stream segment drainage area in which the facilities are 

located. 

 

7. County – The county in which the facility planning area is located. 

 

8. Date – The date the planning information was reviewed by the TCEQ. 
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9. Comments – Additional explanation or other information concerning the facility 

planning area. 

 

10. Population – The base year and projected populations for each facility planning area.  

Population projections presented are consistent with the latest available statewide 

population projections or represent the most current information obtained from 

facility planning analyses. 

 

The facility information in this section is intended to be utilized in the preparation of 

facility plans and the subsequent design and construction of wastewater facilities.  Design 

capacities of the treatment and collection systems will be based upon the population 

projections contained in this document plus any additional needed capacity established 

for commercial/industrial flows and documented infiltration/inflow volumes (treatment or 

rehabilitation).  The probable needs shown under the “Needs” heading are preliminary 

findings; specific needs for an area shall be as established in the completed and certified 

detailed engineering studies conducted during facility planning under the SRF and other 

state loan programs. 

 

Specific effluent quality for any wastewater discharges resulting from any of the facilities 

recommended in this document will be in accordance with the rule on the Texas Surface 

Water Quality Standards in effect at the time of permit issuance for the specific facility.



 

 

     Table 2.  Service Area Population Updates 

Planning 

Agency  
Service Area Needs 

Needs 

Year 

Basin Name / 

COG 
Segment County  

WQMP 

Date 
Comments Year Population 

City of Cisco City of Cisco T/C 2013 Brazos River  1233 Eastland 10/22/2013 

WWTP improvements, 

effluent discharge 

transmission system and 

collection system 

improvements. 

2010 3,859 

2020 3,869 

2030 3,801 

2040 3,697 

City of Ralls City of Ralls T 2013 Brazos River 1240 Crosby 10/8/2013 Construct a new WWTP. 

2010 2,198 

2020 2,603 

2030 2,711 

2040 2,820 

City of Roscoe City of Roscoe C 2013 Brazos River 1232 Nolan 10/17/2013 
Wastewater collection 

system improvements. 

2010 1,443 

2020 1,498 

2030 1,523 

2040 1,518 

City of West City of West T/C 2013 Brazos River 1242 McLennan 9/30/2013 

WWTP expansion and 

collection system 

improvements. 

2010 2,807 

2020 3,031 

2030 3,220 

2040 3,415 
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Designated Management Agencies 

In order to be designated as a management agency for wastewater collection or treatment, 

an entity must demonstrate the legal, institutional, managerial and financial capability 

necessary to carry out the entity’s responsibilities in accordance with Section 208 (c) of 

the Clean Water Act (see below list of requirements).  Before an entity can apply for a 

state revolving fund loan, it must be recommended for designation as the management 

agency in the approved WQMP.  Designation as a management agency does not require 

the designated entity to provide wastewater services, but enables it to apply for grants and 

loans to provide the services.  The facilities listed in Table 3 have submitted Designated 

Management Agencies (DMA) resolutions to the TCEQ.  The TCEQ submits this DMA 

information to the EPA for approval as an update to the WQMP. 

 

Section 208 (c) (2) Requirements for Management Agency: 

208(c)(2)(A): to carry out portions of an area-wide waste treatment plan. 

208(c)(2)(B): to manage waste treatment works. 

208(c)(2)(C): directly or by contract to design and construct new works. 

208(c)(2)(D): to accept and utilize grants. 

208(c)(2)(E): to raise revenues, including assessment of waste treatment charges. 

208(c)(2)(F): to incur short and long term indebtedness. 

208(c)(2)(G): to assure community pays proportionate cost. 

208(c)(2)(H): to refuse to receive waste from non-compliant dischargers. 

208(c)(2)(I): to accept for treatment industrial wastes. 

 

 

 
Table 3.  Designated Management Agencies Updates  

 

 

Planning Agency Service Area 
DMA 

Needs 
DMA Date DMA Area/Comments 

City of Cisco City of Cisco T/C 7/29/2013  

City of Ballinger City of Ballinger T/C 7/29/2013  

City of Port Arthur City of Port Arthur T/C 9/17/2013  
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Total Maximum Daily Load Updates 

The Total Maximum Daily Load (TMDL) Program works to improve water quality in 

impaired or threatened waters bodies in Texas.  The program is authorized by and created 

to fulfill the requirements of Section 303(d) of the federal Clean Water Act. 

 

The goal of a TMDL is to restore the full use of a water body that has limited quality in 

relation to one or more of its uses.  The TMDL defines an environmental target and based 

on that target, the State develops an implementation plan with waste load allocations for 

point source dischargers to mitigate anthropogenic (human-caused) sources of pollution 

within the watershed and restore full use of the water body. 

 

The development of TMDLs is a process of intensive data collection and analysis.  After 

adoption by the TCEQ, TMDLs are submitted to the EPA for review and approval. 

 

The attached appendixes may reflect proposed waste load allocations for new dischargers 

and revisions to TMDLs.  To be consistent, updates will be provided in the same units of 

measure used in the original TMDL document.  And note that for bacteria TMDLs, loads 

may be expressed in counts for day, organisms per day, colony forming units per day, or 

similar expressions.  These typically reflect different lab methods, but for the purposes of 

the TMDL program, these terms are considered synonymous. 
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Appendix I. Eighteen Total Maximum Daily Loads for 
Bacteria in Buffalo and Whiteoak Bayous and Tributaries 
For Segment Numbers 1013, 1013A, 1013C, 1014, 1014A, 
1014B, 1014E, 1014H, 1014K, 1014L, 1014M, 1014N, 
1014O, 1017, 1017A, 1017B, 1017D, and 1017E 

 

TMDL Updates to the Water Quality Management Plan (WQMP): Buffalo and Whiteoak Bayous 

and Tributaries (Segments 1013, 1013A, 1013C, 1014, 1014A, 1014B, 1014E, 1014H, 1014K, 

1014L, 1014M, 1014N, 1014O, 1017, 1017A, 1017B, 1017D, and 1017E) 

 

The document Eighteen Total Maximum Daily Loads for Bacteria in Buffalo and Whiteoak    

Bayous and Tributaries For Segment Numbers 1013, 1013A, 1013C, 1014, 1014A, 1014B, 

1014E, 1014H, 1014K, 1014L, 1014M, 1014N, 1014O, 1017, 1017A, 1017B, 1017D, and 1017E 

was adopted by the TCEQ on 04/08/2009 and approved by EPA on 06/11/09, and became an  

update to the state’s Water Quality Management Plan (WQMP).  Eight subsequent WQMP     

updates prior to this one have updated the list of individual waste load allocations (WLAs) found 

in the original TMDL document. 

 

The purpose of this update is to make the following changes to the TMDL, presented in Table 1:  

 add three new permits (one  of which replaces an expired permit); 

 update the WLA for one facility that has increased its permitted discharge; and 

 remove two permits that have expired. 

The changes reflected in this update resulted in the shifting of allocations between the sum of the 

individual WLAs and the allowance for future growth (AFG) in three assessment units (AU). 

This was originally presented in Table 53 in the TMDL document, and the affected AUs are    

included here as Table 2.  

 

In Table 54 of the TMDL, the WLAs for permitted facilities are the sum of the individual 

WLAs and the allowance for future growth within each assessment unit. Therefore, these   

overall numbers did not change, and Table 54 of the TMDL remains the same. 

 
     Table 1 – Change to Individual Waste Load Allocation (Updates Table 45, pp. 99-103 in the TMDL document.) 

State 

Permit 

Number 

Outfall 

EPA  

Permit  

Number 

Segment  

Number 
Permittee Name 

Flow 

(MGD) 

Waste Load 

Allocation 

(WLA) - E. coli  

in Billion 

MPN/day 

TMDL 

Comments 

15081-001 001 TX0134376 1014_01 529 #35 LTD 0.2 0.477 

New permit; 
Replaces 

expired 

permit 
13484-001 

TX0104311 

13228-001 001 TX0100137 1014B_01 
FORT BEND CO  

MUD 050 
0.95 2.266 

Increased 
discharge 

15100-001 001 TX0134660 1014B_01 
CLAY DEVELOPMENT 

& CONSTRUCTION, INC. 
0.025 0.060 New permit 
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State 

Permit 

Number 

Outfall 

EPA  

Permit  

Number 

Segment  

Number 
Permittee Name 

Flow 

(MGD) 

Waste Load 

Allocation 

(WLA) - E. coli  

in Billion 

MPN/day 

TMDL 

Comments 

15101-001 001 TX0134686 1014B_01 WESTSIDE WATER, LLC 0.085 0.203 New permit 

14860-001 001 TX0095435 1017_01 
RESTAURANT SERVICE 

L.L.C. 
N/A N/A 

Permit 
expired 

14873-001 001 TX0082597 1017_01 
MCDONALDS 

CORPORATION 
N/A N/A 

Permit 

expired 

 
 

       Table 2 - E. coli TMDL Summary Calculation (Updates Table 53, pp. 118-119 in the TMDL document.) 

Assess-

sess-

ment 

Unit 

TMDL  

(Billion 

MPN/day) 

WLAWWTF  

(Billion 

MPN/day) 

WLAStorm-

Water  

(Billion  

MPN/day) 

LA  

(Billion  

MPN/day) 

MOS  

(Billion 

MPN/day) 

Upstream 

Load  

(Billion  

MPN/day) 

Future 

Growth  

(Billion 

MPN/day) 

1014_01 1841.94 102.59 837.68 13.08 0 856.98 31.61 

1014B_01 626.91 89.2 482.44 38.6 0 0 16.67 

1017_01 173.57 74.7 58.94 6.55 0 0 33.38 
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Appendix II. Fifteen Total Maximum Daily Loads for Indicator 
Bacteria in Watersheds Upstream of Lake Houston For 
Segment Numbers 1004E, 1008, 1008H, 1009, 1009C, 1009D, 
1009E, 1010, and 1011  

 

TMDL Updates to the Water Quality Management Plan (WQMP): Watersheds Upstream of Lake Hou-

ston (1004E, 1008, 1008H, 1009, 1009C, 1009D, 1009E, 1010, and 1011) 

 

The document Fifteen Total Maximum Daily Loads for Indicator Bacteria in Watersheds Upstream of 

Lake Houston For Segment Numbers 1004E, 1008, 1008H, 1009, 1009C, 1009D, 1009E, 1010, and 1011 

was adopted by the TCEQ on 04/06/11 and approved by EPA on 06/29/11, and became an update to the 

state’s Water Quality Management Plan (WQMP).  Seven subsequent WQMP updates prior to this one 

have updated the list of individual waste load allocations (WLAs) found in the original TMDL document. 

 

The purpose of this update is to make the following changes to the TMDL, presented in Table 1: 

 update the WLAs for three facilities that have increased their permitted discharges and one 

facility that has decreased its permitted discharge, 

 add six new permits, and 

 remove four expired permits. 

 

The changes reflected in this update resulted in the shifting of allocations between the sum of the 

 individual WLAs and the allowance for future growth (AFG) in eight assessment units (AUs). This was 

originally presented in Table 18 in the TMDL document, and the eight affected AUs are included here as 

Table 2.  

 

In Table 19 of the TMDL, the WLAs for permitted facilities are the sum of the individual WLAs and the 

allowance for future growth within each assessment unit. Therefore, these overall numbers did not 

change, and Table 19 of the TMDL remains the same. 

 



 

 

 

 

 

 Table 1 – Changes to Individual Waste Load Allocations (Updates Table 16, pp. 49-56 in the TMDL document.) 

State Permit 

Number 
Outfall 

EPA Permit 

Number 

Segment 

Number 
Permittee Name 

Flow 

(MGD) 

Waste Load  

Allocation (WLA) –  

E. coli  in Billion 

MPN/day 

TMDL Comments 

15157-001 001 TX0134856 1008_03 TOLL BROS., INC 0.30 0.72 New Permit 

15158-001 001 TX0134864 1008_03 
SOUTH CENTRAL WATER 

COMPANY 
0.49 1.17 New Permit 

15090-001 001 TX0134546 1009_01 M&D DEVELOPMENT LLC 0.049 0.12 New Permit 

15139-001 001 TX0134759 1009D_01 
RYLAND HOMES OF TEXAS, 

INC. 
0.24 0.57 New Permit 

15140-001 001 TX0134767 1009E_01 
RYLAND HOMES OF TEXAS, 

INC. 
0.24 0.57 New Permit 

15098-001 001 TX0134627 1009E_01 
GRANT ROAD PUBLIC UTILITY 

DISTRICT 
0.31 0.74 

New Permit; Replaces 

expired permit  

11887-001 

11574-001 001 TX0026221 1008_04 
SPRING CREEK UTILITY 

DISTRICT 
2.10 5.01 Increased Flow 

10910-001** 001 TX0058548 1008H_01 NORTHAMPTON MUD 1.85 4.41 Increased Flow 

11630-002** 001 TX0129330 1008H_01 HARRIS COUNTY MUD NO. 1 0.11 0.26 Decreased Flow 

12327-001 001 TX0086011 1009_02 CYPRESS HILL MUD NO. 1 0.99 2.36 Increased Flow 

14517-001 001 TX0125547 1008_03 SOUTH CENTRAL WATER CO N/A N/A Permit Expired 

14551-001 001 TX0127035 1008_03 AUC GROUP LP N/A N/A Permit Expired 

14717-001 001 TX0128821 1008_03 MAW MAGNOLIA LP N/A N/A Permit Expired 

14909-001* 001 TX0131652 1008C_01 
LINCOLN MANUFACTURING 

INC 
N/A N/A Permit Expired 

 *Not part of this TMDL project, but a major tributary to impaired segment 1008 (Spring Creek) 

**This WWTF is downstream of USGS Gauge 8068325, and is not used in the WLA-WWTF for 1008H_01, but is included in the overall totals for 1008_03 

 and 1008_04 
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Table 2 - E. coli TMDL Summary Calculations for Lake Houston Assessment Units (Updates Table 18, pp. 61 in the TMDL document.) 

Assess-

ment Unit 

Sampling 

Location 
Stream Name 

TMDL  

(Billion 

MPN/day) 

WLAWWTF 

(Billion 

MPN/day) 

WLA 

StormWater 

(Billion 

MPN/day) 

LA  

(Billion 

MPN/day) 

MOS  

(Billion 

MPN/day) 

Future 

Growth  

(Billion 

MPN/day) 

1008_03 11313 Spring Creek 1420 92.56 141 1050 70.9 63.1 

1008_04 11312 Spring Creek 1510 128.03 146 1090 75.7 76.0 

1009_01 11333 Cypress Creek 227 14.53 59.9 138 11.4 2.81 

1009_02 11331 Cypress Creek 615 72.98 141 325 30.8 45.5 

1009_03 11328 Cypress Creek 1340 157.93 299 690 67.0 125 

1009_04 11324 Cypress Creek 1550 196.52 338 779 77.4 157 

1009D_01 17481 Spring Gully 20.5 3.99 4.09 8.13 1.02 3.26 

1009E_01 14159 Little Cypress Creek 91.1 8.74 5.16 59.4 4.56 13.3 
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Appendix III.  Addendum One to Fifteen Total Maximum Daily 
Loads for Indicator Bacteria in Watersheds Upstream of Lake 
Houston 

Six Additional Total Maximum Daily Loads for 
Indicator Bacteria in Watersheds Upstream of Lake 
Houston 

For Segments 1008B, 1008C, 1008E, and 1011  

Assessment Units 1008B_01, 1008B_02, 1008C _01, 1008C_02, 1008E_01, and 

1011_01 

Introduction 
The Texas Commission on Environmental Quality (TCEQ) adopted the total maximum daily loads (TMDLs) 

Fifteen Total Maximum Daily Loads for Indicator Bacteria in Watersheds Upstream of Lake Houston:   

Segments 1004E, 1008, 1008H, 1009, 1009C, 1009D, 1009E, 1010 and 1011 (TCEQ 2011) on 4/6/2011. The 

TMDLs were approved by the United States Environmental Protection Agency (EPA) on 6/29/2011. This 

document represents an addendum to the original TMDL document. 

This addendum includes information specific to six additional assessment units (AUs) located within four 

segments of the approved TMDL project for bacteria in the watersheds upstream of Lake Houston.         

Concentrations of indicator bacteria in these AUs exceed the criteria used to evaluate attainment of the     

contact recreation standard. This addendum presents the new information associated with the six additional 

AUs. For background or other explanatory information for these six AUs and four segments, please refer to    

Technical Support Document: Total Maximum Daily Loads for Indicator Bacteria in Upper & Lower      

Panther Branch, Bear Branch and Peach Creek Watersheds: Segments 1008B, 1008C, 1008E, and 1011 

(Millican et al. 2013), which has additional details related to all aspects of this addendum.  

Refer to the original, approved TMDL document for details related to the overall project watershed as well as 

the methods and assumptions used in developing all of these TMDLs. This addendum focuses on the      

subwatersheds of the additional AUs. These subwatersheds, including permitted facilities within them, were 

addressed in the original TMDL. This addendum provides the details related to developing the TMDL      

allocations for these additional AUs, which were not addressed individually in the original document. These 

segments and AUs are also covered by an implementation plan (I-Plan) that has been approved by TCEQ for 

the greater Houston area (H-GAC and BIG 2013). The I-Plan addresses multiple watersheds, including these 

watersheds upstream of Lake Houston.     

Problem Definition 
The TCEQ first identified the bacteria impairments to the segments and AUs of Upper Panther Branch and 

Peach Creek, which are included in this addendum, in the year 2006 Texas Water Quality Inventory and 

303(d) List. Bacteria impairments for Lower Panther Branch and Bear Branch, which are also included in 

this addendum, were first identified in the 2010 Texas Water Quality Inventory and 303(d) List (Table 1). 

The impaired AUs are Upper Panther Branch (1008B_01 and 1008B_02), Lower Panther Branch (1008C_01 

and 1008C_02), Bear Branch (1008E_01), and Peach Creek (1011_01). See Figure 1 for a map of the        

watershed.  

The Texas surface water quality standards (SWQS; TCEQ 2010) provide numeric and narrative criteria to 

evaluate attainment of designated uses. The basis for water quality targets for all TMDLs developed in this 

report will be the numeric criteria for bacterial indicators from the 2010 Texas SWQS. Escherichia coli (E. 

coli) are the preferred indicator bacteria for assessing contact recreation use in freshwater.  
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Table 2 summarizes the ambient water quality data for the TCEQ water quality monitoring (WQM) stations 

on each impaired water body as reported in the 2012 Texas Integrated Report (TCEQ 2013). The 2012     

assessment data indicate non-support of the primary contact recreation use because the geometric mean   

concentrations exceed the geometric mean criterion of 126 most probable number (MPN)/100 milliliters 

(mL) for the six addendum AUs within the Upper and Lower Panther Branch, Bear Branch, and Peach Creek 

study areas. 

Watershed Overview 

The total drainage area for Lake Houston is 2,850 square miles. The TMDL watersheds are located primarily 

within Montgomery and San Jacinto Counties, but also include portions of Walker and Liberty Counties 

(Figure 1). Upper Panther Branch (Segment 1008B) begins at Old Conroe Road and continues to the         

confluence with Lake Woodlands, draining approximately 12 square miles. Lower Panther Branch (Segment 

1008C) flows south from Lake Woodlands Dam to the confluence with Spring Creek and drains                

approximately eight square miles. Bear Branch (Segment 1008E) lies to the west of Upper Panther Branch 

and flows southeasterly from FM 1488 to the confluence with Upper Panther Branch and drains                

approximately 16 square miles. These three segments are entirely located in Montgomery County, Texas. To 

the east, Peach Creek (Segment 1011) serves as the boundary between San Jacinto and Montgomery     

Counties. It flows southeasterly from SH 150 in Walker County to the confluence with Caney Creek in 

Montgomery County. Peach Creek drains approximately 135 square miles in Walker, San Jacinto,        

Montgomery, and Liberty Counties. Much of Peach Creek’s northern half is located inside the Sam Houston 

National Forest. 

Figure 1.  Watersheds above Lake Houston, Including Segments 1008B, 1008C, 1008E, and 1011
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Table 1. Synopsis of Texas Integrated Report for Addendum Water Bodies in the Watersheds of  

Lake Houston 
 

Segment 
ID Segment Name Parameter 

Contact  
Recreation 

Use 
Year  

Impaired Category 

1008B Upper Panther Branch E. coli Nonsupport 2006 5a 

1008C Lower Panther Branch E. coli Nonsupport 2010 5a 

1008E Bear Branch E. coli Nonsupport 2010 5a 

1011 Peach Creek E. coli Nonsupport 2006 5a 

 

Table 2. 2012 Integrated Report Summary for the Subwatersheds of Upper and  
Lower Panther Branch, Bear Branch, and Peach Creek  

(Source: TCEQ 2013) 

Water Body 
Assessment Unit 

(AU) 
2012 Assessment No. 

of Samples 

2012 Assessment 
Geometric Mean 

(MPN/100 mL) 

Upper Panther Branch 1008B_01 28 158 

Upper Panther Branch 1008B_02 28 246 

Lower Panther Branch  1008C_01 28 198 

Lower Panther Branch 1008C_02 28 157 

Bear Branch 1008E_01 27 167 

Peach Creek 1011_01 43 162 

MPN: Most Probable Number 

Geometric Mean Criterion: 126 MPN/100 m. 

 

The 2012 Texas Integrated Report (TCEQ 2013) provides the following segment and AU descriptions for 

the water bodies considered in this document:  

 Segment 1008B (Upper Panther Branch (unclassified water body)) – From the normal pool       

elevation of 125 feet of Lake Woodlands upstream to Old Conroe Road. 

o 1008B_01 – From Old Conroe Road to a point 0.22 miles (0.35 km) upstream of the Bear 

Branch confluence. 

o 1008B_02 – From a point 0.22 miles (0.35 km) upstream of the Bear Branch confluence 

to the confluence of Lake Woodlands. 

 Segment 1008C (Lower Panther Branch (unclassified water body)) – From the Spring Creek   

confluence upstream to the dam impounding Lake Woodlands in Montgomery County. 

o 1008C_01 – From Spring Creek confluence upstream to Saw Dust Road. 

o 1008C_02 – From Saw Dust Road to the Lake Woodlands Dam. 

 Segment 1008E (Bear Branch (unclassified water body)) – From the Upper Panther Branch    

confluence to south of FM1488 in Montgomery County. 

o 1008E_01 – From Upper Panther Branch confluence to south of FM 1488.  

 Segment 1011 (Peach Creek) – From the confluence with Caney Creek in Montgomery County to 

SH 150 in Walker County.  

o 1011_01 – Upper segment boundary to US Hwy 59. 
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The Lake Houston watershed is within the Upper Coast and East Texas climatic divisions. The Gulf of 

Mexico is the principal source of moisture that drives precipitation in the region. Annual average         

precipitation generally increases from west to east across the watershed. Annual average precipitation 

data (1997-2006) for key weather stations is provided in Table 3. These data were obtained through the 

USEPA BASINS program (USEPA 2007). In 2007, the annual precipitation totals at Tomball, Conroe, 

and George Bush Intercontinental Airport were 53.2, 50.5, and 65.5 inches, respectively (NWS 2008). 

 

Table 3. Average Annual Precipitation for Watersheds above Lake Houston, 1997-2006 (in inches) 

Station ID Location Average (in.) 

TX411810 Cleveland 57.2 

TX411956 Conroe 51.1 

TX412206 Cypress 50.2 

TX414300 George Bush Intercontinental Airport 53.1 

TX416024 Montgomery 47.7 

TX416280 New Caney 55.4 

TX419076 Tomball 51.3 

  Overall Average 52.3 

 

Table 4 summarizes the acreages and the corresponding percentages of the land use categories associated 

with the six impaired AUs included in this addendum. The land use/land cover data were obtained from 

the 2008 Houston-Galveston Area Council (H-GAC) land cover dataset (H-GAC 2008). Assessment units 

1008B_01, 1008B_02, 1008C_01, 1008C_02, and 1008E_01 are primarily developed except for the 

northern half of 1008B_01 which is forested. The upstream portion of Peach Creek watershed (1011_01) 

is largely in the Sam Houston National Forest. Thus AU 1101_01 contains only 7% developed and      

cultivated land while forest, shrubland, and wetlands, account for the remaining 93% of land cover. The 

total acreage of each AU in Table 4 corresponds to the watershed delineation in Figure 2. 

Population estimates and future population projections were examined for each segment and AU in the 

project area. These are discussed in the original TMDL document as well as the technical support docu-

ment for this addendum. 

Endpoint Identification 
The water quality target for the TMDLs for these freshwater segments is to maintain concentrations     

below the geometric mean criterion of 126 MPN/100 mL for E. coli. The TMDLs will be based on       

bacteria allocations required to meet the geometric mean criterion. 
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Table 4. Aggregated Land Use Summaries by Impaired AUs  

(Source: H-GAC, 2008) 

Land Use Category 1008B_01 1008B_02 1008C_01 1008C_02 1008E_01 1011_01 

Acres Developed, High Intensity 916.7 309.4 833.6 376.5 1,808.0 2,400.0 

Acres Developed, Low Intensity 1,753.6 437.3 1,464.5 771.8 4,522.8 2,004.6 

Acres Developed, Open Space 3.7 1.6 75.9 137.8 291.3 68.8 

Acres Cultivated 64.7 0.0 0.6 0.0 57.7 1373.5 

Acres Grassland/Shrub 1,029.1 326.8 163.1 56.3 1,578.7 20,142.4 

Acres Forest 2,107.0 255.0 287.1 113.4 1,041.1 48,195.0 

Acres Woody Wetland 224.7 264.0 330.5 125.3 647.6 1,0675.3 

Acres Herbaceous Wetland 3.8 7.9 0.8 0.0 12.3 41.7 

Acres Bare 16.2 0.0 0.0 0.0 0.9 1484.9 

Acres Open Water 41.4 19.6 32.3 32.4 145.6 215.1 

Watershed Area (acres) 6,160.9 1,621.4 3,188.5 1,613.4 10,106.0 86,601.4 

    
   

Percent Developed, High Intensity 14.9% 19.1% 26.1% 23.3% 17.9% 2.8% 

Percent Developed, Low Intensity 28.5% 27.0% 45.9% 47.8% 44.8% 2.3% 

Percent Developed, Open Space 0.1% 0.1% 2.4% 8.5% 2.9% 0.1% 

Percent Cultivated 1.1% 0.0% 0.0% 0.0% 0.6% 1.6% 

Percent Grassland/Shrub 16.7% 20.2% 5.1% 3.5% 15.6% 23.3% 

Percent Forest 34.2% 15.7% 9.0% 7.0% 10.3% 55.7% 

Percent Woody Wetland 3.6% 16.3% 10.4% 7.8% 6.4% 12.3% 

Percent Herbaceous Wetland 0.1% 0.5% 0.0% 0.0% 0.1% 0.0% 

Percent Bare 0.3% 0.0% 0.0% 0.0% 0.0% 1.7% 

Percent Open Water 0.7% 1.2% 1.0% 2.0% 1.4% 0.2% 
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Figure 2. Land Use/Land Cover in the Watersheds above Lake Houston  

(Source: H-GAC, 2008) 
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Source Analysis 
Regulated Sources 

There are 11 National Pollutant Discharge Elimination System (NPDES)/Texas Pollutant Discharge Elim-

ination System (TPDES) - permitted facilities within the project’s subwatersheds. The 11 TPDES -

permitted facilities that continuously discharge wastewater to surface waters addressed in these TMDLs 

are listed in Table 5 and shown in Figures 3 and 4. 

Table 5. NPDES and TPDES - Permitted Facilities in the Impaired AUs 

AU 
Receiving Water  
Segment 

TPDES 
Number 

NPDES 
NUMBER Facility Name 

Effluent 
Type

a
 

Permitted 
Flow 
(MGD) 

1008B_01 
Upper Panther 
Branch 

12597-001 TX0091715 
The Woodlands 
WWTP 2 

WW 7.800 

1008C_02 
Lower Panther 
Branch 

11401-001
b
 TX0054186 Woodlands WW 7.800 

1008C_01 
Lower Panther 
Branch 

13697-001 TX0090000 Cedarstone WWTP WW 0.003 

1008E_01 Bear Branch 14141-001 TX0120073 
Old Egypt Regional 
Business Center 

WW 0.450 

1008E_01 Bear Branch 14918-001 TX0131725 Eaglestar WWTP WW 0.100 

1008E_01 Bear Branch 14909-001 TX0131652 
Lincoln  

Manufacturing 
WW 0.050 

1008E_01 Bear Branch 14013-001 TX0118028 
Greenfield Forest 
WWTP 

WW 0.050 

1008E_01 Bear Branch 12703-001 TX0092843 Bear Branch Plant WW 0.048 

1011_01 Peach Creek 13389-001 TX0102512 
City of Splendora 
WWTP 

WW 0.300 

1011_01 Peach Creek 11143-001 TX0082511 
Splendora  

Elementary School 
WW 0.040 

1011_01 Peach Creek 11143-002 TX0117463 
Splendora ISD 
WWTP 

WW 0.040 

a 
WW = domestic wastewater treatment facility 

b 
Represents the two outfalls at this facility. Pipe #2 in operation since Nov. 2007. (Both locations shown in south-

east portion of Figure 3) 
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Figure 3.  Upper and Lower Panther Branch, and Bear Branch Subwatersheds Showing Permitted  

Dischargers, WQM stations, and USGS stations 
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Figure 4.   Peach Creek Subwatershed Showing Permitted dischargers, WQM Stations and  
USGS Station  
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Sanitary Sewer Overflows   

Sanitary sewer overflows (SSOs) are unauthorized discharges that must be addressed by the responsible 

party. The TCEQ Region 12 Office maintains a database of SSO data reported by municipalities. This 

SSO data typically contains an estimate of the total gallons spilled, responsible entity, and a general     

location of the spill. The dataset covers late 2001 - January 2013, and no SSOs were reported for the areas 

covered by the permits in the Upper and Lower Panther Branch, Bear Branch, and Peach Creek            

watersheds. 

TPDES-Regulated Stormwater 

Portions of the six impaired AUs are regulated under Phase II municipal separate storm sewer system 

(MS4) permits. The process for renewal of the Texas general permit for Phase II MS4s was ongoing at the 

time of this addendum. The proposed language for the general permit renewal bases the Phase II        

permittees jurisdictional areas on the larger of the 2000 and 2010 Urbanized Areas. 

The 2010 Urbanized Area is used to represent the areas under stormwater regulation for construction, in-

dustrial, and Phase II MS4 permits (Figure 5; USCB 2010). The impaired AU watersheds contain entities 

that are regulated under Phase II general permits and no Phase I entities (Table 6). Using the 2010       

Urbanized Area as the basis of computation, the percentage of land area under the jurisdiction of     

stormwater permits for each of the TMDL watersheds is presented in Table 7. 

 

Table 6. TPDES MS4 Permits Associated with Impaired AU Subwatersheds 

 

 

 

 

Entity Permit Number AU 

The Woodlands Joint Powers Agency MS4 TXR040256 1008B_01, 1008B_02, 
1008C_01, 1008C_02, 
1008E_01 

Montgomery County MS4 TXR040348 1008B_01, 1008B_02, 
1008C_01, 1008C_02, 
1008E_01, 1011_01 

City of Shenandoah MS4 TXR040210 1008B_02 

City of Oak Ridge North MS4 TXR040273 1008C_01 

Southern Montgomery County MUD MS4 TXR040122 1008C_01 

Montgomery County MUD 19 MS4 TXR040123 1008C_01 
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Figure 5.   Upper and Lower Panther Branch, Bear Branch, and Peach Creek Subwatersheds Showing 
2010 Urbanized Areas  
(Source: USCB 2010 & H-GAC 2012) 

 

Table 7.   Estimated Area under Stormwater Permit Regulations for  
Impaired AU Subwatersheds 

AU 
AU Area within 2010  
Urbanized Areas (ha) AU watershed area (ha) 

Percentage of drainage 
area under stormwater 

regulation (%) 

1008B_01 3,763 6,406 58.7 

1008B_02 1,377 1,377 100.0 

1008C_01 2,897 3,188 90.8 

1008C_02 1,598 1,613 99.0 

1008E_01 9,028 10,106 89.3 

1011_01 1,312 86,601 1.51 

ha: hectare 
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Unregulated Sources  

Pollutants from unregulated sources enter the impaired AUs through distributed, nonspecific   

locations, which may include urban runoff not covered by a permit, wildlife, various agricultural 

activities and animals, land application fields, failing onsite sewage facilities (OSSFs), and     

domestic pets. 

Wildlife and Unmanaged Animal Contributions 

Currently there are insufficient data available to estimate populations and spatial distribution of 

wildlife and avian species by subwatershed. Consequently, it is difficult to assess the magnitude 

of bacteria contributions from wildlife species as a general category. 

 
Unregulated Agricultural Activities and Domesticated Animals 

The number of livestock that are found within the impaired AU watersheds was estimated from 

county-level data obtained from the 2007 Census of Agriculture (USDA 2007). The county-level 

data were refined to better reflect actual numbers within each impaired AU subwatershed. The 

refinement was performed by determining the total area of each county and each impaired AU 

that was designated as un-urbanized by the 2010 U.S. Census. A ratio was then developed by  

dividing the un-urbanized area of the AU that exists within a county by the total un-urbanized 

area of the county. This ratio was then applied to the county-level data. Activities, such as       

livestock grazing close to water bodies and farmers’ use of manure as fertilizer, can contribute E. 

coli to nearby water bodies. The livestock numbers in Table 8 are provided to demonstrate that 

livestock are a potential source of bacteria in the watersheds of AU1008B_01 and AU 1011_01, 

but less likely a significant source in the other watersheds. These livestock numbers, however, are 

not used to develop an allocation of allowable bacteria loading to livestock. 

Table 8.   Livestock statistics Estimates for Upper and Lower Panther Branch, Bear Branch, 
and Peach Creek Subwatersheds 

(Estimated livestock numbers less than 10 reported as <10; estimates based on data from USDA 

2007) 

AU 
Cattles and 

Calves 
Hogs and 

Pigs Chickens 
Other Poul-

try 
Horses and 

Ponies 
Sheep and 

Goats 

1008B_01 399 10 136 14 109 53 

1008B_02 <10 <10 <10 <10 <10 <10 

1008C_01 10 <10 <10 <10 <10 <10 

1008C_02 <10 <10 <10 <10 <10 <10 

1008E_01 49 <10 17 <10 13 <10 

1011_01 3911 106 572 64 160 157 

 

Failing On-site Sewage Facilities 

Estimates of the number of OSSFs in the Lake Houston watershed were determined using          

H-GAC-supplied data and 911 address information for Grimes and San Jacinto Counties, which 

are outside the 13-county region of the H-GAC. For Harris and Montgomery Counties, the        

H-GAC data included registered OSSFs since 1970, and for Walker, Waller, and Liberty Counties 

the registration of facilities began in 1989. Further, H-GAC-supplied data included estimated 

OSSF locations that pre-dated registration requirements. For Grimes and San Jacinto Counties, 

the approach to estimate OSSFs was to obtain a GIS layer of the 911 addresses from each county, 

limit the area considered to that portion of each county in the Lake Houston watershed, and  
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exclude all addresses that were not designated residential or business. The TCEQ GIS layer of 

Certificates of Convenience and Necessity (CCN) and the H-GAC Service Area Boundaries 

(SAB) layer for wastewater service were then overlain and all 911 addresses within a CCN or 

SAB area were assumed to be on a centralized wastewater collection system. Each remaining 911 

address was assumed to have an OSSF. Estimated densities of OSSFs are provided in Figure 6, 

and an estimate of the number of OSSFs in each AU of the addendum TMDL watersheds is pro-

vided in Table 9. 

Table 9.   OSSF estimates for Addendum TMDL Subwatersheds by AU 

AU OSSFs 

1008B_01 785 

1008B_02 86 

1008C_01 6 

1008C_02 22 

1008E_01 1,474 

1011_01 2,880 

 

 

Figure 6.  OSSF Densities within Watersheds above Lake Houston 
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Domestic Pets 

Fecal matter from dogs and cats is transported to streams by runoff in both urban and rural areas 

and can be a potential source of bacteria loading. Table 10 summarizes the estimated number of 

dogs and cats for each segment of the TMDL subwatersheds addressed by this addendum. Pet 

population estimates were calculated as the estimated number of dogs (0.584) and cats (0.632) per 

household (AVMA 2012). The actual contribution and significance of fecal coliform loads from 

pets reaching the water bodies of the impaired AU watersheds is unknown. 

 

Table 10.  Estimated Households and Pet Populations within Impaired AU Subwatersheds 

AU 
Estimated Number of 

Households 
Estimated Dog  

Population 
Estimated Cat  

Population 

1008B_01 4,154 2,426 2,625 

1008B_02 930 543 588 

1008C_01 6,708 3,917 4,240 

1008C_02 3,971 2,319 2,510 

1008E_01 10,345 6,041 6,538 

1011_01 6,397 3,736 4,043 

 
Linkage Analysis 
Load duration curve (LDC) analyses (including flow duration curve (FDC) analyses) were used 

for analyzing indicator bacteria loads and instream water quality for the segments in this project. 

The Technical Support Document has details about these analyses. 

Margin of Safety 

The margin of safety (MOS) is designed to account for any uncertainty that may arise in         

specifying water quality control strategies for the complex environmental processes that affect 

water quality. Quantification of this uncertainty, to the extent possible, is the basis for assigning 

an MOS. The TMDLs covered by this addendum incorporate an explicit MOS 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 for E. coli of 120 MPN/100 mL. The 

net effect of the TMDL with MOS is that the assimilative capacity or allowable pollutant loading 

of each water body is slightly reduced. 

Pollutant Load Allocation 

Pollutant load allocations were developed using analysis of the FDC and the LDC method for the 

10-year period of January 2001 through December 2010. To establish the subwatershed targets, 

TMDL calculations and associated allocations are established for the most-downstream sampling 

location in each subwatershed that is routinely sampled. This establishes a distinct TMDL for the 

303(d) listed water bodies. 

To calculate the bacteria load at the criterion for the segments, the flow rate at each flow exceed-

ance percentile is multiplied by a unit conversion factor (24,465,755 deciliters/cubic foot *     

seconds/day) and the E. coli criterion. This calculation produces the maximum bacteria load in 

the stream without exceeding the instantaneous standard over the range of flow conditions. E. coli 

loads are plotted versus flow exceedance percentiles as an LDC. The x-axis indicates the flow 

exceedance percentile, while the y-axis is expressed in terms of a bacteria load.   
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To estimate existing loading in the addendum subwatersheds, bacteria observations from 2001 to 

2010 are paired with the flows measured or estimated in that segment on the same date. Pollutant 

loads are then calculated by multiplying the measured bacteria concentration by the flow rate and 

a unit conversion factor of 24,465,755 dL/ft
3
 * seconds/day. The associated flow exceedance    

percentile is then matched with the measured flow. The observed bacteria loads are added to the 

LDC plot as points. These points represent individual ambient water quality samples of bacteria. 

Points above the LDC indicate the bacteria instantaneous standard was exceeded at the time of 

sampling. Conversely, points under the LDC indicate the sample met the criterion. 

The LDC approach recognizes that the assimilative capacity of a water body depends on the flow, 

and that maximum allowable loading varies with flow condition. Existing loading and loads that 

meet the TMDL water quality target can also be calculated under different flow conditions.     

The load allocation goal for these AUs is based on data analysis using the geometric mean       

criterion (126 MPN/100mL) since it is anticipated that achieving the geometric mean over an  

extended period of time will likely ensure that the single sample criterion (399 MPN/100 mL) 

will also be achieved.   

Figure 7 represents the LDC for Upper Panther Branch AU 1008B_01 and is based on E. coli 

bacteria measurements at sampling location 16629 (Upper Panther Branch approximately 80 m 

upstream of Permit WQ0012597-001). The LDC indicates that E. coli levels often exceed the  

instantaneous and geometric mean water quality criteria under the Wet Conditions flow regime, 

often exceed only the geometric mean criterion under the Moderate Conditions, and are generally 

less than both criteria under the Dry Conditions. On Figure 7 the geometric means of the      

measured data for each flow regime generally support these observations. Wet weather influenced 

E. coli observations are found under all flow conditions. The allocation goal for the AU used in 

the final TMDL equation was based on the flow regime with the highest bacteria load               

(0–30
th
 percentile). 

 

Figure 7. Load Duration Curve for Upper Panther Branch (1008B_01) 
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Figure 8 represents the LDC for Upper Panther Branch AU 1008B_02 and is based on E. coli 

bacteria measurements at sampling location 16630 (Upper Panther Branch approximately 170 m 

downstream of Permit WQ0012597-001). The LDC indicates that E. coli levels often exceed the 

instantaneous and geometric mean water quality criteria under the Wet Conditions flow regime 

and often exceed the geometric mean criterion under the Moderate and Dry Conditions. On     

Figure 8 the geometric means of the measured data for each flow regime generally support these 

observations. Wet weather influenced E. coli observations are found under all flow conditions. 

The allocation goal for the AU used in the final TMDL equation was based on the flow regime 

with the highest bacteria load (0–30
th
 percentile).   

 

Figure 8. Load Duration Curve for Upper Panther Branch (1008B_02) 
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Figure 9 represents the LDC for Lower Panther Branch AU 1008C_01 and is based on E. coli 

bacteria measurements at sampling location 16628 (Lower Panther Branch 91 m downstream of 

Sawdust Rd.). The LDC indicates that E. coli levels often exceed the instantaneous and geometric 

mean water quality criteria under the Wet Conditions flow regime and often exceed the geometric 

mean criterion under the Moderate and Dry Conditions. On Figure 9 the geometric means of the 

measured data for each flow regime generally support these observations. Wet weather influenced 

E. coli observations are found under high and mid-range flow conditions. The allocation goal for 

the AU used in the final TMDL equation was based on the flow regime with the highest bacteria 

load (0–30
th
 percentile).   

 

 

Figure 9. Load Duration Curve for Lower Panther Branch (1008C_01)
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Figure 10 represents the LDC for Lower Panther Branch AU 1008C_02 and is based on E. coli 

bacteria measurements at sampling location 16627 (Lower Panther Branch 180 m upstream of 

Sawdust Rd.). The LDC indicates that E. coli levels do not often exceed the instantaneous water 

quality criterion. The LDC also indicates that the E. coli levels often exceed the geometric mean 

criterion under the Wet Conditions flow regime, but do not as often exceed the geometric mean 

criterion under the Moderate and Dry Conditions. On Figure 10 the geometric means of the 

measured data for each flow regime generally support these observations. Wet weather influenced 

E. coli observations are found under high and mid-range flow conditions. The allocation goal for 

the AU used in the final TMDL equation was based on the flow regime with the highest bacteria 

load (0–30th percentile).   

 

 

Figure 10. Load Duration Curve for Lower Panther Branch (1008C_02) 
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Figure 11 represents the LDC for Bear Branch AU 1008E_01 and is based on E. coli bacteria 

measurements at sampling location 16631 (Bear Branch at Research Forest Dr.). The LDC      

indicates that E. coli levels often exceed the instantaneous and geometric mean water quality   

criteria under the Wet Conditions flow regime and often exceed the geometric mean criterion  

under the Moderate and Dry Conditions. On Figure 11 the geometric means of the measured data 

for each flow regime generally support these observations. Wet weather influenced E. coli       

observations are found under all flow conditions. The allocation goal for the AU used in the final 

TMDL equation was based on the flow regime with the highest bacteria load (0–30th percentile).   

 

 

Figure 11. Load Duration Curve for Bear Branch (1008E_01) 
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Figure 12 represents the LDC for Peach Creek AU 1011_01 and is based on E. coli bacteria 

measurements at sampling location 16625 (Peach Creek at Old Highway 105). The LDC indicates 

that E. coli levels often exceed the instantaneous and geometric mean water quality criteria under 

the Wet Conditions flow regime and are often below both criteria under the Moderate and the Dry 

Conditions. On Figure 12 the geometric means of the measured data for each flow regime       

generally support these observations. Wet weather influenced E. coli observations are found un-

der all flow conditions. The allocation goal for the AU used in the final TMDL equation was 

based on the flow regime with the highest bacteria load (0–30
th
 percentile).   

 

 

Figure 12.  Load Duration Curve for Peach Creek (1011_01) 

 

Wasteload Allocation 

The wasteload allocation (WLA) is the sum of loads from regulated sources. 

WWTFs 

TPDES-permitted wastewater treatment facilities (WWTFs) are allocated a daily wasteload 

(WLAWWTF) calculated as their permitted discharge flow rate multiplied by one-half the instream 

geometric mean water quality criterion. One-half of the water quality criterion is used as the    

target to provide instream and downstream load capacity, and to provide consistency with other 

TMDLs developed in the Houston area. 

Table 11 summarizes the WLA for the TPDES-permitted facilities within the Study Area. WLAs 

were established for the facilities within the watersheds included in the original TMDL document 

and its subsequent Water Quality Management Plan (WQMP) updates. These facilities are being 

assigned to specific subwatersheds in this addendum. 
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Table 11.  Waste Load Allocations for NPDES and TPDES-Permitted Facilities 

AU TPDES Number 
NPDES 
Number Facility Name 

Final Permitted 
Flow (MGD) 

E. coli 
WLAWWTF  
(billion 

MPN/day) 

1008B_01 WQ0012597-001 TX0091715 
The Woodlands 
WWTP 2  

7.800 18.60 

1008C_02 WQ0011401-001 TX0054186  Woodlands 7.800 a 18.60 

1008C_01 WQ0013697-001 TX0090000  Cedarstone WWTP 0.003 0.007154 

1008E_01 WQ0014141-001 TX0120073 
Old Egypt Regional 
Business Center  

0.450 1.073 

1008E_01 WQ0014918-001 TX0131725 Eaglestar WWTP  0.100 0.2385 

1008E_01 WQ0014909-001 TX0131652 
Lincoln  
Manufacturing  

0.050 0.1192 

1008E_01 WQ0014013-001 TX0118028 
Greenfield Forest 
WWTP  

0.050 0.1192 

1008E_01 WQ0012703-001 TX0092843 Bear Branch Plant  0.048 0.1145 

1011_01 WQ0013389-001 TX0102512 
City of Splendora 
WWTP  

0.300 0.7154 

1011_01 WQ0011143-001 TX0082511 
Splendora  
Elementary School  

0.040 0.09539 

1011_01 WQ0011143-002 TX0117463 
 Splendora ISD 
WWTF 

0.040 0.09539 

a 
San Jacinto River Authority WQ0011401-001 has two permitted outfalls and their combined full permitted 

flow is 7.8 MGD. 

 

Stormwater 
Stormwater discharges from MS4, industrial, and construction areas are considered permitted or 

regulated point sources. Therefore, the WLA calculations must also include an allocation for   

regulated 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 the subwatersheds that are under the jurisdiction of stormwater permits (i.e., 

defined as the area designated as urbanized area in the 2010 US Census) is used to estimate the 

amount of the overall runoff load to be allocated as the regulated stormwater contribution in the 

WLASW component of the TMDL. The load allocation component of the TMDL corresponds to 

direct nonpoint source (unregulated) runoff and is the difference between the total load from 

stormwater runoff and the portion allocated to WLASW. For the AUs addressed in this TMDL, the 

urbanized area and percent of each subwatershed within the urbanized area was previously     

provided in Table 7. 

Load Allocation 

The load allocation is the sum of loads from unregulated sources. A complexity of the load      

allocation term occurs as a result of reservoirs because they 1) modify downstream hydrology by 

attenuating peak flows and reducing overall flow and 2) reduce bacteria concentrations by  

providing favorable conditions for settling and die-off. If a reservoir is of sufficient size, it      
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represents a disruption of the downstream accumulation of bacteria loadings. For the pollutant 

load allocation computation, reservoirs that are designated by TCEQ as either a classified       

segment or an unclassified segment are considered significant enough in size to require being 

considered separately in the load allocation term. For water bodies associated with the Lake   

Houston watershed and associated with the AU subwatersheds, the only reservoir meeting this 

definition is Lake Woodlands (Segment 1008F). To accommodate the disruption in downstream 

bacteria loadings from a significant reservoir, the bacteria loadings associated with its releases are 

considered separately. The total load allocation (LATOTAL), therefore, becomes defined as the sum 

of the upstream loadings arising from a significant upstream reservoir that enters into an AU 

(LARES) and the remaining bacteria load that arises from unregulated sources within the AU and 

upstream AUs not associated with a significant reservoir (LAAU). 

Allowance for Future Growth  

As described in the original TMDL document, future growth of existing or new point sources is 

not limited by these TMDLs as long as the sources do not cause indicator bacteria to exceed the 

limits. The assimilative capacity of streams increases as the amount of flow increases.            

Consequently, increases in flow allow for additional indicator bacteria loads if the concentrations 

are at or below the contact recreation standard. New or amended permits for wastewater          

discharge facilities will be evaluated case by case. 

To account for the probability that increased or additional flows from WWTFs may occur in   

Upper Panther Brach (AU 1008B_01 and 1008B_02), Lower Panther Branch (1008C_01 and 

1008C_02), Bear Branch (1008E_01) and Peach Creek (1011_01), a provision for future growth 

was included in the TMDL calculations by estimating permitted flows to year 2035 using        

population projections completed by H-GAC. 

The three-tiered antidegradation policy in the SWQS prohibits an increase in loading that would 

cause or contribute to degradation of an existing use. The antidegradation policy applies to both 

point and nonpoint source pollutant discharges. In general, antidegradation procedures establish a 

process for reviewing individual proposed actions to determine if the activity will degrade water 

quality. The TMDLs in this document will result in protection of existing beneficial uses and  

conform to Texas’s antidegradation policy. 

TMDL Calculations 
Table 12 summarizes the estimated maximum allowable load of E. coli for the AUs included in 

this project. 

The final TMDL allocations required to comply with the requirements of 40 Code of Federal 

Regulations (CFR) 130.7 are summarized in Table 13. In this table, the future capacity for 

WWTF has been added to the WLAWWTF. 

TMDL values and allocations in Table 13 are derived from calculations using the existing water 

quality criteria for E. coli. However, designated uses and water quality criteria for these water 

bodies are subject to change through the TCEQ SWQS revision process. Figures 13 through 18 

were developed to demonstrate how assimilative capacity, TMDL calculations, and pollutant load 

allocations change in relation to a number of hypothetical water quality criteria. The equations 

provided along with Figures 13 through 18 allow the calculation of new TMDLs and pollutant 

load allocations based on any potential new water quality criteria for E. coli. 

Seasonal Variation  
Federal regulations (40 CFR §130.7(c)(1)) require that TMDLs account for seasonal variation in 

watershed conditions and pollutant loading. Seasonal variation was accounted for in these 
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TMDLs by using more than five years of water quality data and by using the longest period of 

USGS flow records when estimating flows to develop flow exceedance percentiles.   

Analysis of the seasonal differences in indicator bacteria concentrations were assessed by      

comparing historical bacteria concentrations collected in the warmer months against those       

collected during the cooler months. This analysis of E. coli data indicated that there was a        

significant difference (α=0.05) in indicator bacteria for Upper Panther Branch (1008B_01) and 

Peach Creek (1011_01) with the cool season having the higher concentrations. Seasonality was 

not   detected in the remaining four impaired AUs. 

Public Participation 
A presentation on this addendum was given at the annual meeting of the Bacteria Implementation 

Group (BIG) in Houston on May 14, 2013. The public will have an opportunity to comment on 

this document during a 30-day WQMP comment period. Notice of the public comment period 

will be sent to the BIG and posted at <www.tceq.texas.gov/permitting/wqmp/WQmanagement 

_comment.html>. The document will be posted at <www.tceq.texas.gov/permitting/ 

wqmp/WQmanagement_updates.html>. The technical support document for this project is posted 

on the TMDL project page at <www.tceq.texas.gov/waterquality/tmdl/nav/42-

houstonbacteria/42-houstonareabacteria-library/#lakehouston>. 

Implementation and Reasonable Assurance  
The four segments and six AUs covered by this addendum are within the existing bacteria TMDL 

watersheds upstream of Lake Houston. These subwatersheds are within the area covered by the   

I-Plan developed by the BIG for bacteria TMDLs throughout the greater Houston area. Please 

refer to the original TMDL document for additional information regarding implementation and 

reasonable assurance. 

Table 12. E. coli TMDL Summary for Impaired AUs of this Addendum 

 All loads expressed as Billion MPN/day 

AU Stream Name TMDL
a
 MOS

b
 

WLAW-

WTF
c
 WLASW

d
 LAAU 

e
 LARES LATOTAL

f
 

Future 
Growth

g
 

1008B_01 
Upper Panther 
Branch 

102.7 5.14 18.60 39.64 27.84 0 27.84 11.50 

1008B_02 
Upper Panther 
Branch 

109.0 5.45 20.27 56.29 14.78 0 14.78 12.17 

1008C_01 
Lower Panther 
Branch 

282.5 2.91 18.61 30.62 2.10 224.2 226.3 4.06 

1008C_02 
Lower Panther 
Branch 

282.0 2.89 18.60 31.90 0.32 224.2 224.5 4.06 

1008E_01 Bear Branch 91.10 4.56 1.66 75.22 8.98 0 8.98 0.67 

1011_01 Peach Creek 214.1 10.70 0.91 3.05 198.1 0 198.1 1.33 

a
 Maximum allowable load for the highest flow range (0 to 30

th
 percentile flows) 

b
 MOS = 0.05 * (TMDL – LARES) 

c 
Sum of loads from the WWTF discharging upstream of the TMDL station. Individual loads are calculated 

as permitted flow * 126/2 (E. coli) MPN/100mL*conversion factor 
d
 WLASW = (TMDL – MOS –WLAWWTF – LARES – Future Growth)*(percent of drainage area covered by 

stormwater permits) 
e
 LAAU = TMDL – MOS –WLAWWTF –WLASW-– LARES – Future Growth 

f
 LA TOTAL = LAAU + LARES 

g
 Projected increase in WWTF permitted flows*126/2*conversion factor 
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Table 13. Final TMDL Allocations for Impaired AUs of this Addendum 

All loads expressed as Billion MPN/day 

 

AU TMDL
a
 WLAWWTF

b 
 WLASW  LATOTAL

c 
MOS

 

1008B_01 102.7 30.10 39.64 27.84 5.14 

1008B_02 109.0 32.44 56.29 14.78 5.45 

1008C_01 282.5 22.66 30.62 226.3 2.91 

1008C_02 282.0 22.66 31.90 224.5 2.89 

1008E_01 91.10 2.33 75.22 8.98 4.56 

1011_01 214.1 2.24 3.05 198.1 10.70 

a TMDL= WLAWWTF + WLASTORMWATER + LA + MOS 
b WLAWWTF= WLAWWTF + Future Growth 

c LA TOTAL = LAAU + LAR 
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Figure 13.   Allocation Loads for Upper Panther Branch (1008B_01) as a Function of Water  
Quality Criteria 

Equations for calculating new TMDL and Allocations  
(in billion MPN/day)  

 TMDL = 0.81519 * Std 

 WLAWWTF = 30.10 

 WLAsw = 0.45494 * Std – 17.68 

 LATOTAL = 0.31949 * Std –12.42 

 MOS = 0.04076 * Std 

Where: 

Std = Revised Contact Recreation Standard 

WLAWWTF = Waste load allocation (permitted WWTF load + future growth) 

WLASW = Waste load allocation (permitted stormwater) 

LATOTAL = Total load allocation (non-permitted source contributions) 

MOS = Margin of Safety 
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Figure 14.   Allocation Loads for Upper Panther Branch (1008B_02) as a Function of Water  
Quality Criteria 

 
Equations for Calculating New TMDL and Allocations  
(in billion MPN/day)  

 TMDL = 0.86469 * Std 

 WLAWWTF = 32.44 

 WLAsw = 0.65059 * Std – 25.69 

 LATOTAL = 0.17086 * Std – 6.75 

 MOS = 0.04323 * Std 

Where: 

Std = Revised Contact Recreation Standard 

WLAWWTF = Waste load allocation (permitted WWTF load + future growth) 

WLASW = Waste load allocation (permitted stormwater) 

LATOTAL = Total load allocation (non-permitted source contributions) 

MOS = Margin of Safety 
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Figure 15.   Allocation Loads for Lower Panther Branch (1008C_01) as a Function of Water 
Quality Criteria 

 
Equations for Calculating New TMDL and Allocations  
(in billion MPN/day)  

 TMDL = 2.24211 * Std  

 WLAWWTF = 22.66 

 WLAsw = 0.41136 * Std – 21.21 

 LATOTAL = 1.80761 * Std – 1.45 

 MOS = 0.02313 * Std 

Where: 

Std = Revised Contact Recreation Standard 

WLAWWTF = Waste load allocation (permitted WWTF load + future growth) 

WLASW = Waste load allocation (permitted stormwater) 

LATOTAL = Total load allocation (non-permitted source contributions) 

MOS = Margin of Safety 
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Figure 16.   Allocation Loads for Lower Panther Branch (1008C_02) as a Function of Water 
Quality Criteria 

 
Equations for Calculating New TMDL and Allocations  
(in billion MPN/day)  

 TMDL = 2.23777 * Std 

 WLAWWTF = 22.66 

 WLAsw = 0.43113 * Std – 22.43 

 LA = 1.78372 * Std – 0.22 

 MOS = 0.02292 * Std 

Where: 

Std = Revised Contact Recreation Standard 

WLAWWTF = Waste load allocation (permitted WWTF load + future growth) 

WLASW = Waste load allocation (permitted stormwater) 

LATOTAL = Total load allocation (non-permitted source contributions) 

MOS = Margin of Safety 
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Figure 17.   Allocation Loads for Bear Branch (1008E_01) as a Function of Water Quality Criteria 

 
Equations for Calculating New TMDL and Allocations  
(in billion MPN/day)  

 TMDL = 0.72298 * Std 

 WLAWWTF = 2.33 

 WLAsw = 0.61356 * Std – 2.09 

 LA = 0.07327 * Std – 0.25 

 MOS = 0.03615 * Std 

Where: 

Std = Revised Contact Recreation Standard 

WLAWWTF = Waste load allocation (permitted WWTF load + future growth) 

WLASW = Waste load allocation (permitted stormwater) 

LA = Total load allocation (non-permitted source contributions) 

MOS = Margin of Safety  
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Figure 18.   Allocation Loads for Peach Creek (1011_01) as a Function of Water Quality Criteria 

 
Equations for Calculating New TMDL and Allocations  
(in billion MPN/day)  

 TMDL = 1.69886 * Std 

 WLAWWTF = 2.24 

 WLAsw = 0.02445 * Std – 0.03 

 LATOTAL = 1.58947 * Std – 2.20 

 MOS = 0.08494 * Std 

Where: 

Std = Revised Contact Recreation Standard 

WLAWWTF = Waste load allocation (permitted WWTF load + future growth) 

WLASW = Waste load allocation (permitted stormwater) 

LATOTAL = Total load allocation (non-permitted source contributions) 

MOS = Margin of Safety 
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Appendix IV.  One Total Maximum Daily Load for Bacteria in 
Upper Oyster Creek 

One Total Maximum Daily Load for Bacteria in Upper 
Oyster Creek 

For Segment 1245 

 

TMDL Updates to the Water Quality Management Plan (WQMP): Bacteria in Upper Oyster Creek (Segment 

1245) 

 

The document One Total Maximum Daily Load for Bacteria in Upper Oyster Creek for Segment Number 

1245 was adopted by the TCEQ on 08/08/07 and approved by EPA on 09/28/07, and became an update to the 

state’s Water Quality Management Plan (WQMP). Seven subsequent WQMP updates prior to this one have 

provided individual Waste Load Allocations (WLAs) for permitted facilities. 

 

The purpose of this WQMP update is to make the following changes to the TMDL (all in Table 1):  

 

 adjust the individual WLAs due to increases in permitted discharge for two facilities in Allocation 

Reach 2 (the upper portion) of Upper Oyster Creek; and   

 provide information about a new facility in the watershed discharging to a retention basin which does 

not overflow and discharge to Upper Oyster Creek, and will not be getting WLAs as part of the 

TMDL. 

 
Table 1 –Permitted Bacteria Allocation for Amended Discharges (pp. 35-37 in original TMDL document) 

State Permit 

Number 
Outfall 

EPA 

Permit 

Number 

Segment 

Number 
Permittee Name 

Flow 

(MGD) 

Waste Load 

Allocation 

(WLA) 

TMDL/  

Comments 

12003-002 001 TX0132217 1245 
FORT BEND 

COUNTY MUD # 25 
1.0 

1.49 x 

1010 cfu  

E. coli per 

day 

Increased 

flow; No 

longer uses 

polishing 

pond system 

14745-001 001 TX0129119 1245 

FORT BEND 

COUNTY MUD # 

169 AND CITY OF 

FULSHEAR 

2.5 

3.73 x 

1010 cfu  

E. coli per 

day 

Increased 

flow 

15091-001 001 TX0134562 1245 
SAGE FULSHEAR 

EAST, LLC. 
N/A N/A 

New permit; 

Does not 

affect water 

quality in the 

Upper Oyster 

Creek system 

 

Note that this TMDL was written for E. coli and that it used the single sample criterion of 394 cfu/100 mL. 

 

The increase in discharge for this facility in Allocation Reach 2 also changes the TMDL equation for the 

reach, given in Table 11 of the TMDL document. Note that other changes have already taken place that    

affected this equation, which have been outlined in previous WQMP Updates. The WLA Continuous for  

Allocation Reach 2 will now be 1.83 x 10
11

 cfu E. coli per day.   
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The Allowable Loading for Allocation Reach 2 will also have to increase to allow for the increased flow (and 

therefore increased allowable E. coli concentration) in Upper Oyster Creek as a result of this new discharge.  

As established on pages 32 and 33 and in Table 9 of the TMDL document, this “additional loading” is      

determined by calculating the “…difference between loadings if WWTFs operated at their full allowable  

daily discharges and the loadings that would be allowable under the average WWTF discharges reported…”  

The actual average discharge data related to this increase in discharge are not available; therefore, it is not 

possible to calculate this additional loading at this time. However, as long as all new/increased discharges 

have E. coli concentrations at or below the criterion, they will result in a neutral impact on Segment 1245 by 

increasing stream flow while adding bacteria at concentrations meeting protective criteria, as explained in the 

Future Growth section of the TMDL document on page 37. 
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Appendix V. Two Total Maximum Daily Loads for Dissolved 
Oxygen in Upper Oyster Creek 

Two Total Maximum Daily Loads for Dissolved 
Oxygen in Upper Oyster Creek: Segment 1245 

 

TMDL Updates to the Water Quality Management Plan (WQMP): Dissolved Oxygen in Upper Oyster Creek 

(Segment 1245) 

 

The document Two Total Maximum Daily Loads for Dissolved Oxygen in Upper Oyster Creek: Segment 

1245 was adopted by the TCEQ on 7/28/10 and approved by EPA on 09/21/10, and became an update to the 

state’s Water Quality Management Plan (WQMP). It has had two subsequent WQMP updates prior to this 

one. 

 

The purpose of this update is to make the following changes to the TMDL: 

 provide new individual waste load allocations (WLAs) for two facilities with permits amended to 

increase their discharge  (Table 1); 

 provide new permit limits for those facilities (Table 2); and 

 provide information about a new facility in the watershed discharging to a retention basin which does 

not overflow and discharge to Upper Oyster Creek, and will not be getting WLAs as part of the 

TMDL (Tables 1 and 2). 

The allocations presented in this update were verified as satisfactory using the QUAL2K model used in    

establishing the original TMDL.  

Table 1 –WLA for Upper Reach 1245_03 by Individual WWTF (Table 9, p. 29 in original TMDL document) 

Facility 

TCEQ Permit No. 

/ EPA Permit No. 

/ Outfall No. 

Final  

Permitted 

Discharge    

(MGD) 

Allowable  

CBOD5           

Loading 

(kg/d) | (lb/d) 

Allowable  

NH3-N  

Loading 

(kg/d) | (lb/d) 

Comments 

FORT BEND 

COUNTY MUD # 25 

WQ12003-002 

TX0132217  

 Outfall 001 

1.0      18.93 | 41.73       3.79 | 8.35 

Increased flow;  

No longer uses      

polishing pond 

system 

FORT BEND 

COUNTY MUD # 169 

AND CITY OF 

FULSHEAR 

WQ14745-001 

TX0129119   

Outfall 001 

2.5 94.63 | 208.65 28.39 | 62.60 Increased flow 

SAGE FULSHEAR 

EAST, LLC. 

WQ15091-001 

TX0134562   

       Outfall 001 

N/A N/A N/A 

New permit; Does 

not affect water 

quality in the  

Upper Oyster 

Creek system 
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The relevant permit limits for these facilities are as follows: 

 
Table 2 – Permitted Loadings for Individual WWTFs (Corresponds to Table 3, p. 13 in original TMDL document) 

Facility 
TCEQ Permit No. 

/ EPA Permit No. 

Final  

Permitted 

Discharge    

(MGD) 

CBOD5  

(mg/L) 

NH3-N  

 

(mg/L) 

Dissolved 

Oxygen 

(mg/L) 

FORT BEND COUNTY 

MUD # 25 

WQ12003-002 

TX0132217 
1.0 5 1 6 

FORT BEND COUTNY 

MUD # 169 AND CITY OF 

FULSHEAR 

WQ14745-001 

TX0129119 
2.5 10 3 6 

SAGE FULSHEAR EAST, 

LLC. 

WQ15091-001 

TX0134562 
N/A N/A N/A N/A 

 
The TMDL summary equations must also be updated for carbonaceous biochemical oxygen demand 

(CBOD5; Table 3) and ammonia nitrogen (NH3-N;  Table 4). 

Table 3 - Summary of TMDLs for Upper Reach CBOD5 (Table 13, p. 36 in original TMDL document) 

Source Category 

Proposed 

(Full Permitted) 

Loading1 

(kg/d) 

Allowable Load-

ing2 

(kg/d) 

1245_03:   

Waste Load Allocation  230.77 230.77 

Load Allocation 96.00 96.00 

Total Loading 326.77 326.77 

 
Table 4 - Summary of TMDLs for Upper Reach NH3-N (Table 14, p. 37 in original TMDL document) 

Source Category 

Proposed 

(Full Permitted) 

Loading1 
(kg/d) 

Allowable Load-

ing2 

(kg/d) 

1245_03:   

Waste Load Allocation  59.52 59.52 

Load Allocation 3.69 3.69 

Total Loading 63.21 63.21 

1  Those facilities routing wastewater through polishing ponds are included in the total, assuming quality exiting the pond(s) is 1.3 

mg/L CBOD5 and 0.05 mg/L NH3-N. Note that while WQ14745-001/TX0129119 continues to have a polishing pond, it no longer 

provides complete polishing at its increased flow, and its full permit limits are used in the calculations.                                                

2  Allowable loading is determined using the QUAL2K model developed for the TMDL and existing/proposed discharges at limits 

necessary to meet the relevant dissolved oxygen criteria. 


