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Brazos River Basin, in Fort Bend County, as a certified update to the
State of Texas Water Quality Management Plan to satisfy federal water
quality management planning requirements.
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"Texas Commission on Environmental Quality

INTEROFFICE MEMORANDUM

To: Commissioners Date: May 4, 2007
Thru: LaDonna Castafiuela, Chief Clerk

Glenn Shankle, Executive Director :
From: David C. Schanbacher, P.E., Chief Enginee@(/}

Chief Engineer’s Office

Subject: Adoption of one TMDL for bacteria in Upper Oyster Creek

Issue Consideration to adopt one final TMDL for bacteria in Upper Oyster Creek (Segment 1245) of the
Brazos River Basin, in Fort Bend County, as a certified update to the State of Texas Water Quality
Management Plan to satisfy federal water quality management planning requirements.

Background and Current Practice One draft TMDL has been prepared as required by Section 303(d) of
the Clean Water Act. TMDLs must be submitted to U.S. EPA for approval as certified updates to the
State of Texas Water Quality Management Plan (WQMP). Prior to submission of TMDLs to EPA, TCEQ
staff request approval from the commission to release the draft TMDLs for a formal public review and
comment period. After the public comment period, TCEQ staff make appropriate changes to the draft
TMDLs and document public comments for the record. The next step is to request that the commission
adopt and certify the final TMDLs as an update to the State of Texas WQMP. The commission approved
TMDLs are then forwarded to U.S. EPA for their final approval or disapproval within 60 days.

Question Does the commission approve the Executive Director’s request to adopt the final TMDL for '
bacteria in Upper Oyster Creek (Segment 1245) as an update to the State of Texas WQMP?

Agency contacts: .
Jason Leifester, Project Manager, 239-6457, Water Programs Division
Marc Friberg, Staff Attorney, 239-0611

Attachments

cc: Chief Clerk, 5 copies
Executive Director’s Office
David C. Schanbacher, P.E.
Jason Skaggs
Ashley K. Wadick
Becky Walker
Office of General Counsel

cc (without attachments): Marc Friberg, Staff Attorney
Jason Leifester, Project Manager






Upper Oyster (Segment 1245) TMDL for Bacteria
Summary Outline — April 9, 2007

I. Introduction

The goal of this project is to determine the allowable bacteria loading that will
enable Upper Oyster Creek to meet its contact recreation use.

The commission approved the release of One Total Maximum Daily Load for
Bacteria in Upper Oyster Creek, Segment 12435, for public comment at the
February 7, 2007, commission agenda. The public comment period was held
from February 23 to March 26, 2007. A public meeting to receive oral public
comments was held in Sugar Land on March 15,2007. Oral comments were
received from Quail Valley Utility District and the Houston District of the Texas
Department of Transportation. Written comments were received from the City of
Missouri City, the Harris County Public Infrastructure Department, Fort Bend
County Municipal Utility District, the City of Sugar Land, and the Texas
Department of Transportation’s Environmental Affairs Division. Preliminary
written comments were received from EPA.

I1. Background Information

Upper Oyster Creek (Figure 1) is a freshwater stream located in the Brazos River
Basin, southwest of Houston, Texas, in northern Fort Bend County. It is
approximately 54 miles long and has a watershed area of 110 square miles.
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Figure 1. Upper Oyster Creek Watershed
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The segment called “Upper Oyster Creek” actually 1neludes portlons of several
water bodies, and has been significantly modified from natural conditions. It

- begins at the Gulf Coast Water Authority (GCWA) Shannon Pump Station on the

Brazos River and continues through Jones Creek to its confluence with Oyster |
Creek, through the City of Sugar Land to its confluence with Flat Bank Creek,

‘through Flat Bank Creek to its confluence with the diversion canal, through the
diversion canal to its conﬂuence ‘with Stéep Bank Creek, and ﬁnally through
- Steep Bank Creek to its conﬂuence w1th the Brazos Rrver

~ Three small dams on Upper Oyster Creek are located on the watercourse around

the C1ty of Sugar Land. The dams form impoundments to maintain nearly
constant water levels for industrial and recreational uses. These off-channel lakes

B create “lakefront property with commensurate aesthetlc and monetary Value

There are two distinct hydrologrc reaches within the Upper Oyster Creek segment.
The upper reach extends from the GCWA Shannon Pump Station on the Brazos
River to Dam #3 within the City of Sugar Land. The lower reach begins at

" Dam #3 and continues downstream to its confluence with the Brazos Rrver A

TMDL allocation has been calculated for each of these two reaches

Fort Bend County is rapidly urbanizing. This is particularly evident in the lower
portion of the watershed which 1ncludes the cities of Stafford Missouri Crty, and
Sugar Land ‘

III. Problem Definition

Upper Oyster Creek was first placed on the State of Texas303(d) List for bacteria
in 1996, although h1gh levels of indicator bacteria were noted for many years
before that. :

A TMDL project was initiated to quantify appropriate reductions of E. coli
necessary to comply with established water quality standards.

IV. Endpoint Identification

The primary endpoint for this TMDL will be based on the single sample criterion
(394 cfu/100mL). In doing so, the geometrlc mean criterion (126 cfu/100 mL)
should be met as well.

V. Source Analysis

Bacteria may come from several sources, both point and nonpoint.
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= Potential point source dischargers in the Upper Oyster Creek watershed include
15 facilities permitted to discharge wastewater and two facilities permitted for
land application of waste material (animal and sewage).

»  Probable nonpoint pollution sources in the Upper Oyster Creek watershed include
malfunctioning septic tanks, livestock, pets, and wildlife.

= Storm water in the Upper Oyster Creck watershed is another source of bacteria.
Bacteria concentrations throughout the system were much higher during rainfall
runoff events. :

VI. Linkage

» Historical data collected in Upper Oyster Creek dating back to the 1970s indicate
that high levels of indicator bacteria are not a new problem for the watershed.

»  For the TMDL, additional bacteria (E. coli) sampling began in October 2002 and
continued through November 2004. Two sampling programs were conducted for
two different purposes. From October 2002 through August 2003, 12
approximately monthly surveys were performed on a set schedule to provide the
data to assess E. coli levels in the Upper Oyster Creek watershed. From March
2004 through November 2004, an additional 12 surveys were performed at
selected stations and with the intent of modifying sampling dates to allow the
capture of some rainfall-runoff events. The later surveys were conducted as part
of a bacterial source tracking study.

» The assessment survey results showed E. coli exceeded both the geometric mean
and single sample criteria through much of Upper Oyster Creek and its tributaries.
Both high and low E. coli measurements were observed throughout the year. This
observation suggests a lack of seasonality for bacteria in Upper Oyster Creek.
However, bacteria levels in Upper Oyster Creek are clearly tied to rainfall-runoff
events. The runoff events resulted in much higher E. coli counts without
exception.

»  Bacterial source tracking (BST) sampling was conducted between March and
November of 2004. The results of the BST study confirmed that the bacteria in
Upper Oyster Creek come from a variety of sources, including humans, pets,

livestock, and wildlife (avian and mammalian). No particular source group
dominated any of the sampling stations.

VII. Allocations

» Load allocations were calculated using the following equation:
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TMDL = ¥, WLA +Y. LA + MOS
Where S ' : SRR
WLA = wasteload allocation (point source contributions);

LA = load allocation (nonpomt source contrlbutlons) and
MOS = margin of safety. | |

Table'l below summarizes the load allocations for both reaches of Upper Oyster
Creek. Note that daily allocations are given in billions of cfu per day for ease of
comparison.

Table 1. TMDL Allocation Summary fof Upper Oyster Creek Bacteria

Allocation Reach 1

Existing Loading =~~~ 4,570 billion cfu/day
Allowable Loading ' 1,453 billion cfu/day
Waste Load Allocation BENERE 1,066 billion cfu/day
Load Allocation e Ll 387 billion cfu/day
Margin of Safety o : .. Implicit |-
Allocation Reach 2 : - L C ,

Existing Loading - g e 7,492 billion cfu/day
Allowable Loading - o . 1,682 billion cfu/day |-
Waste Load Allocation ,, . 501 billion cfu/day
Load Allocation - " 1,181 billion cfu/day
Margin of Safety _ Implicit |
VIII. Margin of Safety

This TMDL uses an implicit margln of safety. Usmg only data exceedmg the -
single sample criterion provided an implicit margin of safety, since E. coli
concentrations meeting the criterion (i.e., the data with values <394 cfu/1 00 mL)
were measured with relatively high frequency at each of the six stations and not
included in the analysis. .

:Thls approach has an addltlonal implicit margin of Safety based on the state’s

water quality assessment methodology. This methodology specifies that 25
percent or less of the data can exceed the single sample criterion and still support
the contact recreation use. These potentially allowable exceedances were not
factored into the load reduction analysis, which 1nstead rigorously made use of all
exceedance values.

IX. TMDL

TMDL =Y WLA +Y LA +MOS (implicit)
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TMDL Allocation Reach 1 = 1,066 billion cfu/day + 387 billion cfu/day

TMDL Allocation Reach 2 = 501 billion cfu/day + 1,181 billion cfu/day

In order to-meet the TMDL, reductions of 73 percent are required for both allocation
reaches.
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of housing units in 1990 were connected to municipal sewer
systems, 6% to septic tanks and 1,400 houses were not connected
to anything but a ditch. Whose jurisdiction are these unconnected
and septic tank discharges in? Aren't there requirements at the
State and County Level that monitor and enforce this type of
activity?

investigated and correctional actions enforced by TCEQ
Region 12 staff in incorporated areas and Fort Bend County
authorized agents.in unincorporated areas within the Upper
Opyster Creek watershed. The comment about 1,400 houses
not being connected to anything but a ditch seems to be a
result of confusing wording in the draft TMDL, which stated
that in 1990 “approximately 1,400 housing units in the
watershed were reportedly not connected to a sanitary sewer
system.” That number actually included the number of
households using septic tanks. The wording has been
clarified in the final TMDL document.

001_05

END POINT IDENTIFICATION: The TMDL assumes that the
Permitted Wastewater Treatment Plant (WWTP) Dischargers are
discharging at the maximum level of 394 c¢fu/100ml, at the current
and permitted flows. This is not the.case. Most Dischargers

 operate at levels WAY BELOW that. The Missouri City

Steepbank Plant for example monitors Fecal Coliform daily. This
is required because the Plant utilizes Ultra Violet (UV) Light for
disinfection, instead of chlorination and dechlorination. Missouri
City's fecal coliform geometric mean (average) has been less than
10 cfi/100 ml for the last § years. Calculating a reduction from
467 to 126 cfu/100 ml in Reach 1 is not going to change the %
contribution from Human Sources if the % of Human Sources is
not coming from a Wastewater Plant Discharge. The commenter

‘points out that effluent monitoring was not conducted, so we don’t

know how much of the human component was from WWTP
Discharges. ,

The TMDL document does not assume that the permitted
wastewater treatment facilities are discharging at the level
used in the allocation process (the single sample criterion of
394 cfi/100 mL). This is addressed in the document with

_the statement, “However, based on the requirements in

permits for disinfection and the limited bacteria data
available for effluents from permitted facilities in the Upper
Opyster Creek watershed, these treatment facilities are
routinely expected to discharge well below the allowable
single sample criterion.” Using the single sample criterion in
the allocation process is a practical means to prevent overly
(and needlessly) restrictive limits on the permitted facilities,
while also ensuring treatment and disinfection that will
control bacteria within the established water quality
standards. Also, federal rules require TMDL allocations for
wastewater treatment facilities (WWTFs) be calculated at
full permitted flow. No changes have been made to the
TMDL based on this comment.

001_06

The TMDL for Bacteria refers to Upper Oyster Creek failing to
meet the Aquatic Life use criteria due to depressed levels of
dissolved oxygen. The commenter says that if Oyster Creek
Segment 1245 did not have flow from the Gulf Coast Water
Authority, from the WWTP dischargers, and from rainfall events,
this segment would be an intermittent stream and might not meet
the aquatic life use on its own. ,

This TMDL is only addressing the contact recreation
impairment. The aquatic life use (dissolved oxygen)
impairment will be addressed in a separate TMDL project in
its development stage. No changes have been made to the
TMDL based on this comment.

001_07

SOURCE ANALYSES: One minor correction on Table 2:
Missouri City utilizes UV disinfection and not Chlorination/
Dechlorination.

The change has been made as suggested.

001_08

The commenter recognizes the potential for sanitary sewer
overflows and WWTP excursions, but thinks the compliance

The TCEQ affirms that sanitary sewer overflows are not
allowable discharges and not an allowable loading to the .

Wmmvolmmﬂo Public Comment
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wading, hiking, and other recreational uses near, on, or in ‘water.
The current standard also does not recognize physical constraints
or-other dangers that would preclude certain recreational uses,
such as shallow depths, high velocity flows, or pumped flows.

The commenter said that this situation has led to inappropriate
impairment listings and inappropriate TMDL development efforts
throughout the state, and for the Upper Oyster Creek watershed. A
requirement to achieve a full body contact swimming use... is not
an appropriate or beneficial outcome. Legal requirements will then
compel the TCEQ's permit writers to alter discharge permit
conditions to achieve these load reductions. It is likely that all of
the small municipal separate storm sewer system (MS4) operators
will be unable to obtain permit coverage under the general permit
for small MS4's and will be required to obtain an individual
permit. TXDOT and other local stakeholders could then be
compelled to design, install, and operate substantial treatment
systems to achieve excessive bacteria load reductions in storm -
water runoff. s

The Houston District believes that the public and private
expenditures necessary to comply with pollutant discharge permit
requirements revised due to TMDL implementation will cause
widespread economic harm and are an inefficient use of public
and private funds, particularly because the expenditures are
seeking to achieve an inappropriate water quality standard.

.are in a period of review, and are currently going through
public workgroups. A formal public hearing for comment on
the standards is anticipated in the spring of 2008. No

| changes have been made to the TMDL based on this

comment.

002_02

TMDL Document Should Formally Reference Pending
Implementation Plan: The commenter stated that TCEQ TMDL
staff have promised stakeholders that while the TMDL will be
adopted with extremely low waste load allocations for storm water
and wastewater discharges, point source permits will not be
reopened and modified to conform to the adopted waste load

allocation until after an Implementation Plan has been developed

and approved. That approach also does not conform to state and
federal law. Stakeholders are justifiably fearful of this type of
promise, because under state and federal law, point source permits
must be consistent with TMDL waste load allocations once a
TMDL is formally adopted. The Houston District believes that
revisions to water quality standards should precede TMDL
development, however, if that is not possible, the TMDL should
contain legally enforceable provisions which defer point source

The Implementation Plan is explicitly referenced in the
TMDL document. According to federal law, TMDLs must
be written to meet the water quality standards and cannot be
phased to address only a portion of the load. However, a
new section was added to the TMDL document about
“Implementation Processes to Address the TMDL.” This
additional language discusses how the Implementation Plan
will work to achieve the pollutant loading goals of the
TMDL, including the potential for a phased implementation
approach.. . .

Response 10 Public Comment
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allocations (WLA's) by storm water discharge categories will lead
to more cost-effective implementation actions. This approach is
also consistent with EPA's policy on the subject.

to additional data that TXDOT can provide to assist in this
effort. The wording has been clarified in the final TMDL
document. .

002_05

3. Pollutant Load Allocation- Load Duration Curves

a. Regrowth Not Considered: The load-duration curve method
does not include any regrowth factors, yet literature, and studies
conducted by Harris County suggest that in subtropical climates
regrowth might explain a large fraction of the observed
concentration of bacterial indicators. Regrowth, die-off, and the
lack of settling are all complex processes that are not well
quantified in the system. There is some evidence to suggest that
bacteria regrowth is particularly important in wastewater
discharges, even those that are disinfected. -

The upper allocation reach of Upper Oyster Creek receives
very little effluent from wastewater treatment facilities.
Therefore, the impact of regrowth in that section is expected
to be minimal if present. The lower allocation reach of
Upper Oyster Creek is effluent dominated. However, the
low number of bacteria exceedances at low flows could
indicate that regrowth is not a significant factor here either.
Also, this portion of Upper Oyster Creek (in Fort Bend
County) is quite different from the bayous in Harris County
where the commenter references evidence of regrowth as a

- significant issue. The water in this part of Upper Oyster

Creek is not as turbid nor as deep as those bayous, allowing
much greater sunlight penetration, an important factor in
bacteria die-off. In any case, the issue of regrowth may need
to be explored more fully as it relates specifically to Upper
Oyster Creek during the implementation phase of the
project. No changes have been made to the TMDL based on
this comment.

002_06

{ 4. Pollutant T.oad Allocation- Waste Load Allocation

(Continuous) .
a. Some Dry Weather Loads Are More Appropriately

Handled in the Load Allocation: Storm water permitting
regulations define certain "allowable non-storm water discharges,"
such as lawn watering, foot drains with uncontaminated

| groundwater, and similar discharges. Recent studies by Harris

County have illustrated that many of these allowable non-storm
water discharges actually contain elevated concentrations of
indicator bacteria. Elevated levels appear because natural bacteria
are added to sheet flows and storm water flows across and through
lawns and other areéas with natural soils. Because MS4 operators
cannot regulate or control bacteria loads in these "allowable non-

- | storm water discharges" these bacteria loads should be considered

part of the formal TMDL Load Allocation (LA) along with the
other uncontrollable nonpoint sources. The District urges the
TCEQ to explicitly quantify a bacteria load allocation to allowable

| stormwater discharges. Some fraction of the defined continuous

WLA should be removed and placed in the LA.

The commission is aware that a permittee is afforded the
opportunity to identify allowable discharges. However, it is
not clear to which specific TPDES permit authorizing
discharges to the Upper Oyster Creek watershed the
commenter is referring. While there are environmentally
adapted bacteria in soils that mimic fecal coliform under
standard testing and culturing, such has not been shown to
be the case for E. coli. Therefore, if E. coli are in the runoff
from lawn watering it is unlikely that the cause is natural
bacteria that mimic E. coli, but rather they are a result of a
fecal sources from dogs, birds, etc. In the event that the
commenter is referring to bacteria from such sources as
dogs, birds, etc. as “natural,” even if they are carried into the
MS4 by an “allowable non-storm water discharge,” they are
still being discharged to Upper Oyster Creek via a permitted
facility, and are therefore best considered a point source.
Additionally, elements of what an MS4 identifies in its
SWMP include numerous strategies for reducing the
pollutant loads discharged from the systems. No changes
have been made to the TMDL based on this comment.

Response to Public Comment
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watershed were connected to a sanitary sewer system, 6% used
septic tanks. The report states that a total of approximately 1,400
housing units in the watershed were not connected to a sanitary
sewer system. You have clarified by phone that these 1,400 ..
housing units include both homes connected to septic tanks and
homes with no septic tank or sanitary sewer connection.

The highest concentrations of septic tanks were in the Four
Comers and Fifth Street areas.

and sewage management practices at those residences.

003_03 The TCEQ draft Bacteria TMDL proposes to focus the solution on. | Tt is not the intent of this TMDL to focus bacteria control
the 14.2% Human/Sewage component. Within that 14.2%, the measures solely on the human/sewage component. All
only specific recommendation focuses on the 15 domestic contributors to the bacteria impairment will be considered
wastewater treatment plants operating under permits issued by during the development of the implementation plan,
TCEQ. The draft TMDL recommends that "bacteria monitoring of EoE&:m human sources, livestock, pets, etc. The

. wastewater effluent be added to all existing and future point “continuous” portion of the waste load allocation (not the
sources to supplement disinfection requirements." The draft entire TMDL) is based on the full allowable discharge of the
TMDL is "based on the full allowable discharge for each facility, WWTFs. The TMDL also includes allocations to the “non-
not the recent discharges, to account for increased loadings that continuous™ waste load allocation (largely storm water in the
may occur if or when facilities discharge at their maximum urbanized area) and load allocation (from all nonpoint
allowable levels." This maximum allowed level under their . sources). No changes have been made to the TMDL based
. discharge permits is 394 cfi/100 mL. (cfu =colony forming units; on this comment.
mL = milliliters). Of course we would prefer to keep this upper
.level allowance in our wastewater discharge permit to keep within
permit limits when an infrequent higher bacteria discharge event
g oceurs.
003_04 The commenter states that the study notes of the 15 permitted See the response to Comment 001_10. The wording has

wastewater treatment plants, only Missouri City's Steep Bank Flat
Bank Regional Plant is required to do daily E. coli monitoring
under-its existing permit. Daily monitoring is required for this
plant because it-uses UV radiation rather than chlorine for effluent
disinfection. The 7-day geometric mean (average) found in testing
at the Steep Bank Plant has been less than 10 cfu/100 mL, or well

| below the maximum 394 cfu, for the last 5 years. Thus; this plant

is not a significant source of E. coli bacteria.’

Unfortunately, effluent sampling at the 15 plants was not included
in the TMDL Study, so the portion of the Human/Sewage 14.2%
which came from the 15 wastewater treatment plants is not known.
But given the known contribution by the City's Steep Bank Plant,
we believe that the other permitted plants-are responsible for a
similar low contribution. ‘

been clarified in the final TMDL document.

Response to Public Comment
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most NPDES MS4 permits, may contain levels of bacteria that
exceed the stream standard. Examples of these types of discharges
include air conditioner condensate, freshwater leaks (that have
traveled through local soils), and irrigation flows. Consideration
and allowance of these types of discharges should be addressed.

004 04

Discussion of Bacteria as a Living Community: Harris County

studies have shown bacterial regrowth to be a large concern within -

the streams and bayous of Harris County. Harris County strongly
recommends that the impact of the bacterial life cycle, including
regrowth, be taken into account in local bacteria TMDL studies.
Harris County and HCFCD further support the discussion of co-
pollutants that likely impact bacteria regrowth rates in the TMDL
analysis, such as nutrients. We believe that the state cannot
reasonably address bacteria without addressing nutrients, which is

1 the.source of food for bacteria. Nutrient levels in White Oak .

Bayou are generally over 100-times what is expected in
unimpaired streams. Probably a similar situation exists for Oyster
Creek.

See the response to Comment 002_05. Additionally ,
allocation reach 2 does not have high nutrient concentrations
as found in effluent dominated streams in Houston, hence
regrowth potential is minimal. No changes have been made

| to the TMDL based on this comment.

004 05

Adoption of a TMDL with Realistic Implementation Goals:
The commenter estimates that this TMDL proposed will require an
85% and 95% reduction of bacteria from storm sewers from Reach
1 and Reach 2, respectively. Non-structural BMPs such as public
education and others found in the Phase II MS4 Permit will not
come close to reducing bacteria this much (these reduction levels
are higher than a typical wastewater treatment plant). In adopting
a TMDL with this reduction rate allocation to storm water, the
TCEQ is setting up the regulated community for failure -
especially the MS4 operators. The sad part is that cleaning up
storm sewer discharges will not likely fix the problem and Oyster
Creek will likely still not be able to meet the stream standard.

The sampling conducted for this project showed that the
bacteria problem was most severe following rainfall events.
However, all contributors to the bacteria impairment will be
considered during the development of the implementation
plan, including human sources, livestock, pets, etc. It is
expected that we will work with MS4 operators (among
others) within the watershed to devise workable, useful
means of decreasing the load of bacteria to Upper Oyster
Creek so that applicable water quality standards will
eventually be met. No changes have been made to the
TMDL based on this comment.

005_01

3/26/07

~ FortBend Co.
Municipal
District #25
(Via CDM)
(Written)

Endpoint Identification

The commenter states that use attainability analysis is necessary to |

identify the appropriate endpoint for the TMDL and
implementation plan development. The commenter states that
current contact recreation standards are not applicable to Texas

- and do not take into account background conditions that would be

expected in Upper Oyster Creek.

See the response to Comment 002_01. No changes have
been made to the TMDL based on this comment.

005_02

Source of Bacteria in Upper Oyster Creek Watershed

The DISTRICT believes that the TMDL has not satisfactorily
evaluated all sources of bacteria in the Upper Oyster Creek
watershed. Sources that required additional investigation include

See the response to Comment 002_05. No changes have

"| been made to the TMDL based on this comment.

Response to Public OoBEaﬂ.
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provided and load reductions for each source identified.
Known sources that can be-addressed by existing regulatory means
should be allocated larger load reductions than other sources.

provides a broad indication of the origin of the bacteria, i.e.,
point sources and nonpoint sources. Further refinement to
identify more precise source categories and bacteria
reduction strategies will be conducted during the
implementation phase of this project, considering factors
such as this type of input. No changes have been made to the
TMDL based on this comment.

005_06 Finally, the DISTRICT supports the development of a phased See the response to Comment 002_02. The wording has
, TMDL. Sources that affect water quality when contact recreation | been clarified in the final TMDL document.
would likely occur, such as septic systems, should be prioritized ,
and addressed in the early phases. Other sources, suchas :
wastewater treatment plants which have been shown to, have
minimal impact on water quality or and stormwater sources which
are wet weather sources, should be addressed only when all other
. sources have been addressed.
005_07 Wastewater treatment plants improve water quality The TCEQ agrees that wastewater treatment facilities that
: | Wastewater treatment plants are not a major source of bacteria to are operating properly are not likely to be a significant
. Upper Oyster Creek. Well operated plants have been shown in . source of bacteria, and the TMDL document acknowledges
‘ other Houston TMDL studies (i.e.,Buffalo and Whiteoak Bayou that. WWTF sampling conducted as part of the Buffalo and
‘watersheds) to operate properly when chlorine residuals are Whiteoak Bayou TMDL project indicated a non-compliance
maintained. In fact, research performed in that TMDL has shown -| rate of approximately 2%-7% under varying conditions. The
| the potential for WWTPs to improve water quality by providing flow in Allocation Reach 1 is dominated by treated effluent
clean, disinfected water that dilutes the polluted surface water. from wastewater treatment facilities. However, the flow in
Upper Oyster Creek would be an intermittent stream if not for Allocation Reach 2 is dominated by water pumped into the
| wastewater and additional flow from the Brazos River. The segment from the Brazos River by the Gulf Coast Water
DISTRICT believes that human sources identified in bacteria Authority. Finally, identifying and correcting
source tracking should be identified and are related to the malfunctioning septic systems is expected to be a high
malfunctioning septic systems found in non-sewered areas. priority during the implementation phase of this project. No
changes have been made to the TMDL based on these
) comments. -
005_08 Wastewater Treatment Plant (WWTP) Flows The TMDL is based on currently permitted conditions.

Another of the concerns for the DISTRICT is the failure of the

TMDL to adequately address growth as required by 40

CFR§130.2(h). According to the Fort Bend County website, Fort
Bend County is fourth fastest growing county in the nation among
counties over 200,000 in population and is anticipated to have the
strongest economic growth in the nation between 2000 and 2030.

| Population projections indicate over one-half million people will

be added to the county in the next 25 years. To support this
onuEmﬁou influx, construction of new infrastructure and -
expansion of existing infrastructure is required. Although the

Additionally, the “Future Growth™ section of the TMDL
document states: “Therefore, the effluent of any additional
permitted facilities should not result in nonsupport of the
contact recreation use. At worst, additional discharges
should result in a neutral impact on Segment 1245 by
increasing streamflow while adding bacteria at-
concentrations meeting protective criteria. However,
because of disinfection requirements in their permits, these
facilities are typically expected to discharge at :
concentrations _omm than the wmam:m criteria.” In order to

"Response to Public Comment
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growth at this plant, as the City is not currently discharging at its
maximum, the "ultimate" contributions the study is based on do
not take into account future growth. Given the rapid expansion of
the City and Fort Bend County, the waste load allocation (WLA)
should project its loads based on ultimate development or at the
very least, consider the actual impact of future WWTP flows. The
commenter also points out that well-operated plants have a net
positive benefit on the concentration of E. coli in the streams by
adding greater volumes of water with lower concentrations.of
contaminant.

006_03

Additionally, the emphasis on restrictions on WWTP loading does
not recognize sufficiently that the primary source fecal E. coli
identified in the study is not human, but rather animal/avian.

It is not the intent of this TMDL to focus bacteria control
measures solely on the human/sewage component. All
controllable contributors to the bacteria impairment will be
considered during the development of the implementation
plan, including human sources, livestock, pets, etc. No
changes have been made to the TMDL based on this
comment.

006_04

The commenter also states that bacteria monitoring requirements
for a WWTP should be removed if it can show that its discharge is
already less than the ambient level.

See the response to Comment 001_10. The wording has

been clarified in the final TMDL document.

006_05

Reuse Projects :

" As Fort Bend County gears up to meet the dual water supply

challenges of significant growth and equally significant regulatory
reductions in groundwater withdrawals, effluent reuse projects
represent a viable alternative to both groundwater and dwindling
surface water supplies. One of the more feasible alternatives is the
use of Bed and banks permits to transport effluent from WWTP
discharges to downstream users. The standards and model do not
effectively account for the beneficial nature of such projects, in
both the reduction of surface water withdrawals and the wiser use
of finite resources. Again, as'the quality and concentrations
characteristic of the effluent are of better quality than the ambient
stream, the addition of reuse flows represents a net positive
benefit. However, as the model and standards don't adequately
account for their growing use, the TMDLs represent a potential
disincentive for this type of project, even though the projects

represent a "win/win" scenario for both environmental and human

interests.

The load duration curve approach provides a means to
estimate the amount of bacteria reduction required and
provides a broad indication of the origin of the bacteria, i.e.,
point sources and nonpoint sources. Detailed water use
strategies such as this can be considered during the

implementation phase of the project, particularly if such

alternatives have been approved and more certain. No
changes have been made to the TMDL based on this
comment. ’

006_06

It is anticipated that within 2007, the TCEQ will adopt the
proposed Phase II MS4 general permit. When issued, General
Permit Huﬁﬂo»oooo will authorize the City of Sugar Land to

A Phase I1 MS4 city must submit a notice of intent to be
authorized under a general permit or as an alternative could
seek an individual permit by the deadline required under the

Response to Public Comment
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water quality.

007 02

TxDOT supports the recommendation on Page 37 that bacteria
monitoring of wastewater effluent be added to point source
discharges of domestic wastewater to supplement disinfection
requirements.

See the response to Comment 001_10. The wording has
been clarified in the final TMDL document.

007 03

On Page 30 of the TMDL document, under the >=ooms8 Process
discussion, it is stated that the TMDL load allocation for Segment
1245 was performed to "account for the pending general permit
for small Separate Storm Sewer Systems."” It is important to
formally recognize that these are not new and proposed discharges
of storm water. Instead, these are ongoing discharges to Segment
1245 that will soon be required to meet TPDES storm water
management plan requirements to H&zoo or eliminate pollutants in
storm water runoff.

Additional wording to make this point has been added to the
document.

007 04

In the allocation process for the TMDL; TCEQ has effectively

1-parceled dischargers into three groups: municipal wastewater

treatment plants (identified as "WLA"); discharges from Phase II
MS4s (identified as "WLA non-continuous"); and all non-
regulated, nonpoint sources (identified as "LA"). The waste load
allocation for the WLA group was subtracted from the allowable
TMDL, and the remaining bacteria loading was identified as

- available to the remaining groups. A simple ratio of percent area

for urbanized areas versus non-urbanized areas within the drainage
area was used to divide the remaining allocation. This
methodology is based on "occupied area" and does not account for

{ any differences in the potential pollutant contribution from these

two very different groups. It may even be argued that there is no

need to separate the remaining allocation between these two

groups. TPDES Phase IT MS4 permits may be developed to
include any management plan requirements specific to the control
of bacteria, and education and voluntary measures may be
identified and used to control bacteria from non-regulated sources,
as is described in the "Implementation and Reasonable
Assurances" section.

As the commenter indicates, this TMDL made use of simple
arearatios to divide allowable load remaining after the

- calculation of the continuous waste load allocation into the

non-continuous waste load allocation and the load
allocation. The TCEQ recognizes that further refinement of
these allocations will need to take place during the
implementation phase of the project. It is expected that we
will work with any MS4 owners/operators within the
watershed to devise workable, useful strategies that would
decreasing the load and impact of bacteria discharged from
urban and highway right of way storm sewers so that
applicable water quality standards will eventually be met.
No changes have been made to the TMDL based on this
comment.

007_05

Storm water runoff is generally recognized as containing
significant levels of bacteria. We support efforts, such as Bacteria
Source Tracking, to identify the largest sources of bacteria to this
watershed, in order that they may either be controlled through
regulatory requirements, or through voluntary controls and
commitments at their source. TXDOT has proposed an agency-

The TCEQ agrees that additional research into specific
sources of bacteria through Bacterial Source Tracking or
other means could be valuable in identifying specific
sources of bacteria in Upper Oyster Creek and other water
bodies around the state. The TCEQ encourages the TxDOT
tocollaborate with us on developing this study so that the

Response to Public Comment

sponsored study, "Bacteria Levels in Roadway Runoff' to be

results of the study can be utilized in implementation
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

A RESOLUTION adopting one total maximum daily load (TMDL) for
bacteria in Upper Oyster Creek (Segment 1245) of
the Brazos River Basin, in Fort Bend County, as a
certified update to the State of Texas Water Quality
Management Plan.
TCEQ Docket No. 2006-1967-TML

WHEREAS, under 40 Code of Federal Regulations §130.6, the State must ensure that State and areawide
Water Quality Management Plans (WQMP) together include all necessary plan elements and that such plans are
consistent with one another;

WHEREAS, under Texas Water Code, §26.037, The Texas Commission on Environmental Quality
(commission) is charged with the approval of WQMP updates;

WHEREAS, the Texas Water Code, §5.122 allows for delegation of commission authority to the Executive
Director under certain terms and conditions;

WHEREAS, by resolution issued on February 18, 1999 (Resolution), the commission authorized the
Executive Director to approve WQMP revisions and updates;

WHEREAS, under the terms of the Resolution, the commission may, in its discretion, choose to consider
. and approve or disapprove proposed revisions to the WQMP;

WHEREAS, the Executive Director has drafted one TMDL for bacteria in Upper Oyster Creek (see
Attachment A) and presented it for the commission’s consideration; .

WHEREAS, the commission finds that the TMDL for bacteria in Upper Oyster Creek complies with all
state and federal law and regulations and are consistent with all other parts of the Texas WQMP;

NOW, THEREFORE, it is resolved and ordered by the commission that the TMDL for bacteria in Upper
Opyster Creek (Attachment A) is adopted and shall be submitted to the EPA for approval to be included in the Texas
WQMP. '

Issue Date: TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

For the Commission
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“ One TMDL for Upper Oyster Creek, Segment 1245 A

Distributed by the
" Total Maximum Daily Load Program
Texas Commission on Environmental Quahty
MC-203
P.O. Box 13087
Austin, Texas 78711-3087

TMDL project reports are also available on the TCEQ web site at:
<www.iceq.state.tx.us/implementation/water/tmdl/>
The preparation of this report was financed in part through grants from

the U.S. Envir onmental Protection Agency.

This TMDL report is based in large part on technical reports prepared for the TCEQ by
the Texas Institute for Applied Environmental Research (TTAER). -
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One Total Maximum Daily Load
| for Bacteria
in Upper Oyster Creek

Executive Summary

This document presents the total maximum daily load (TMDL) for bacteria in Upper
Oyster Creek (Segment 1245). Upper Oyster Creek extends for approximately 54 miles in
rapidly urbanizing Fort Bend County, and has a watershed area of 110 square miles. It is
located in the Brazos River Basin southwest of Houston.

Sampling conducted as part of this project confirmed that Upper Oyster Creek is not
meeting its designated contact recreation use. The problem extends through much of the
~ length of the segment and is highly influenced by rainfall runoff events. Potential sources
of bacteria in the watershed include humans, pets, livestock, and wildlife. The goal of this
project is to determine the allowable bacteria loading that will enable Upper Oyster
Creck to meet its contact recreation use.

Upper Oyster Creek can be divided into two hydrologically distinct sections; load
allocations were developed for both using the load duration curve method. Based on the
analysis of the load allocation scenarios, a 73 percent reduction in bacteria loading in
each section is required to meet the contact recreation use.

The TCEQ and its stakeholders will develop an implementation plan that will outline the
management strategies needed to restore water quality to Upper Oyster Creek. The
continued involvement of the TMDL steering committee will be essential to the success
of implementation.

Introduction

Section 303(d) of the federal Clean Water Act requires all states to identify waters that do

not meet, or are not expected to meet, applicable water quality standards. For each listed

water body that does not meet a standard, states must develop a TMDL for each pollutant

that contributes to the impairment of water. The priority for this TMDL development was

medium. The Texas Commission on Environmental Quality (TCEQ) is responsible for
ensuring that TMDLs are developed for impaired surface waters in Texas.

In simple terms, a TMDL is like a budget that determines the amount of a particular
pollutant that a water body can receive and still meet its applicable water quality
standards. In other words, TMDLs are the best possible estimates of the assimilative
capacity of the water body for a pollutant under consideration. A TMDL is commonly
expressed as a load with units of mass per period of time, but may be expressed in other
ways. TMDLs must also estimate how much the pollutant load must be reduced from
current levels in order to achieve water quality standards. '

Texas Commission on Environmental Quality 1 Proposed for Adoption, May 2007
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The TMDL Program is a major component of Texas’ overall process for managing
surface water quality. The Program addresses impaired or threatened streams, reservoirs,
lakes, bays, and estuaries (water bodies) in, or bordering on, the state of Texas. The
_primary objective of the TMDL Program is to restore and maintain the beneficial uses
(such as drinking water supply, recreation, support of aquatic life, or fishing) of impaired
or threatened water bodies.

This TMDL will address an impairment. to the contact recreation use due to elevated
levels of bacteria in Upper Oyster Creek. The ultimate goal of this TMDL is to decrease
bacteria concentrations in Upper Oyster Creek to the extent necessary, to meet the contact
recreation use. ;

Section 303(d) of the Clean. Water Act and the implementing regulations of the U.S.
Environmental Protection Agency (EPA) (40 Code of  Federal Regulations, Part 130)
describe the statutory and regulatory requirements for acceptable TMDLs. The EPA
provides further direction for developing TMDLs in-its Guidance: for Water Quality-
Based Decisions: The TMDL Process (USEPA 1991). This TMDL document has been
prepared in accordance with those regulations and guidelines. The TCEQ must consider
certain elements in developing a TMDL; they are described in the following sections:

Problem Definition
Endpoint Identification
“Source Analysis
Linkage Analysis
Seasonal Variation : : St S - o
Margin of Safety '
" Pollutant Load Allocation
Public Participation
Implementation and Reasonable Assurance

The commission adopted this document on Month, Day, Year, Upon EPA approval, the
TMDL will become an update to the state’s Water Quality Management Plan,

Problem Deflnltlon

Upper Oyster Creek was. first placed on the state’s 303(d) Llst for bacterla in 1996

However, high levels of indicator bacteria had been noted for many years before that, For
example, a use attainability analysis conducted to assess the aquatic life use on Upper
Oyster Creek: in the early 1990s. noted “...many exceedances of fecal coliform have
occurred in the past 10 years, especially at US 90A” (Texas Water Commission, 1991).
In more recent years (TCEQ, 2002 and 2004), the 303(d) List specified that the portion of
the segment “from Highway 90A to Dam #1, located 1.5 miles upstream of Harmon St
was impaired due to the presence of bacteria. :

Texas Commission on Environthental Quality 2 " " Proposed for Adoption, May 2007
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Watershed Overview

Upper Oyster Creek is located in the Brazos River Basin, southwest of Houston, Texas,
in northern Fort Bend County. It is identified as Segment 1245 in the Texas Surface
Water Quality Standards (TCEQ, 2000). It has been subjected to significant hydrologic
modification. The segment called “Upper Oyster Creek” actually includes portions of
several water bodies. It begins at the Gulf Coast Water Authority (GCWA) Shannon
Pump Station on the Brazos River and continues through Jones Creek to its confluence
with Oyster Creek, through the City of Sugar Land to its confluence with Flat Bank
Creek, through Flat Bank Creek to its confluence with a diversion canal, through the
diversion canal to its confluence with Steep Bank Creek, and finally through Steep Bank
Creek to its confluence with the Brazos. River (Figure 1). Segment 1245 extends
approximately 54 miles, and its watershed contains four incorporated areas: Fulshear,
Sugar Land, Stafford, and Missouri City. The Upper Oyster Creek watershed covers
approximately 110 square miles, about 12.5 percent of the area of Fort Bend County.

Three small dams on Upper Oyster Creek are located on the watercourse around the City
of Sugar Land. The dams form impoundments to maintain nearly constant water levels
for industrial and recreational uses. These off-channel lakes create “lakefront” property
with commensurate aesthetic and monetary value. There are two distinct hydrologic
reaches within the Upper Oyster Creek segment. The upper reach extends from the
GCWA Shannon Pump Station on the Brazos River to Dam #3 within the City of Sugar
Land. The lower reach begins at Dam #3 and continues downstream through Steep Bank
Creek to its confluence with the Brazos River. '

The GCWA uses the reach above Dam #3 as a section of its Canal System A, which
supplies water for irrigation, industrial, and public drinking supply to areas southeast of
the watershed in addition to uses in the vicinity of the City of Sugar Land. Dam #3
retains water for Alkire, Eldridge, and Horseshoe Lakes, and also serves to retain water
for the GCWA Second Lift Station where water is pumped into the American Canal for
transport to the Texas City area.

The hydrology of the reach below Dam #3 is highly influenced by the presence of the
dam and the Second Lift Station. Small amounts of seepage do occur through Dam #3,
and there is uncontrolled, excess rainfall runoff over the dam into the lower reach. The
Second Lift Station, however, operates under most wet-weather conditions to capture
portions of the rainfall runoff, which reduces the amount released below Dam #3. The
lower reach contains no retention structures, and is characterized by reduced flow
composed of small amounts of seepage from Dam #3, contributions from municipal
dischargers, natural contributions from the drainage area below Dam #3, and excess
rainfall runoff that is not diverted from the upper reach above Dam #3. The reach below
Dam #3 is also hydrologically modified, though not for conveyance of water supplies and
impoundment of water, but rather for flood prevention.

Texas Commission on Environmental Quality 3 .Proposed for Adoption, May 2007
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One TMDL for Upper Oyster Creek, Segment 1245

Data from GCWA Shannon Pump Station and the Second Lift Station were evaluated for
trends and general characteristics for the period 1986 through 2000 (TIAER, 2006).
Records from the Second Lift Station were used to characterize monthly hydrologic
conditions in the upper reach of Upper Oyster Creek, because some, though not all,
rainfall runoff is captured and pumped from that station. '

Data for the Second Lift Station indicate that the pumped flow increases through the
spring (between 1,000 to 3,000 acre-feet per month [ac-ft/mo] on average) to a maximum
in July. Pumped flow decreases through the fall and winter to its lowest average rate of
1,325 ac-ft/mo in February. Average annual pumped flow through the segment is over
50,000 ac-ft per year. Annual flows range from a minimum of 28,889 ac-ft pumped in
1997, to a maximum of 69,670 ac-ft pumped in 1995. Existing flow data from the U.S.
Geological Survey (USGS) station 08112500 (Brazos River Authority Canal A near
Fulshear; no longer in operation) suggest similar characteristics and patterns of pumped
flow for the period from 1931 to 1973. Seasonal high flow was observed in the USGS
data for the months of April through September, while lower flow was noted in March
and October. Flow is usually lowest in the months of November through February.

The dominant land use category in the watershed is pasture, which accounts for 56.1
percent of the total area. The urban areas (urban mixed and residential) occupy 24
percent of land cover within the watershed. Other land uses include rangeland at 9.5
percent, forest at 7.2 percent, and water at 3.2 percent (see Figure 2).

The climate in the Upper Oyster Creek watershed is classified as subtropical, which is
defined as having hot, humid summers and dry winters. Between 1970 and 2000, the
average annual rainfall was 49.3 inches, as measured at Sugar Land Regional Airport
(NOAA, 2004). During this same period, rainfall events of at least 0.1, 0.5, and 1 inch of
rain were observed on average 64, 31, and 16 days per year, respectively. The Upper
Oyster Creek watershed is within the upper portion of the Gulf Coast Prairies and
Marshes ecoregion, an area characterized as containing nearly level, un-dissected plains
with native vegetation types composed of tall grass prairie and post oak savanna. The
elevation of the area is approximately 80 feet above mean sea level.

Endpoint Identification

All TMDLSs must identify a quantifiable water quality target that indicates the desired
water quality condition and provides a measurable goal for the TMDL. The TMDL .
endpoint also serves to focus the technical work to be accomplished and as a criterion
against which to evaluate future conditions.

The Texas Surface Water Quality Standards (TCEQ, 2000) are rules developed by the
TCEQ that provide a basis on which regulatory programs may be carried out. Categories
are defined by the TCEQ to describe the way that water bodies in the state are used. Each
use category is associated with a suite of criteria developed to protect the continued use
of each water body in the state. According to Appendix A of the Standards, the

Texas Commission on Environmental Quality 5 Proposed for Adoption, May 2007
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One TMDL for Upper Oyster Creek, Segment 1245

designated uses of Upper Oyster Creek include contact recreation, intermediate aquatic
life use, and domestic water supply.

Upper Oyster Creek also fails to meet its aquatic life use due to depressed levels of
dissolved oxygen. This TMDL document will only address the bacteria impairment. The
dissolved oxygen TMDL will be presented in a separate document at a later date.

The water quality criteria for contact recreation in Upper Oyster Creek are expressed as
the number of colony forming units (cfu) of Escherichia coli (E. coli) per 100 milliliters
(mL) of water (Table 1). The contact recreation use is not met if bacteria concentrations
exceed either the single sample or geometric mean criteria. However, 25 percent of the
samples must exceed the criterion for single samples before the water body is assessed as
not supporting the contact recreation use (TCEQ 2003).

Table 1. Numeric criteria for Upper Oyster Creek

Contact Recreation Use Criteria (E. coli)

Segment
Single Sample Geometric Mean
1245 — Upper Oyster 394 cfw/100 mL 126 ¢fu/100 mL
Creek

E. coli replaced fecal coliform as the preferred indicator bacteria for freshwater in Texas
in revisions to the Standards in 2000. This change was anticipated while planning the
project, and E. coli data were collected during all relevant sampling events. E. coli is
typically not pathogenic. Its presence in water indicates pofential contamination from the
feces of warm-blooded animals. The use of indicator bacteria is necessary because it is
not currently feasible to directly measure all potential pathogens in water.

The endpoint for this TMDL is based on the single sample criterion, which will be used
for calculating the load allocation. As demonstrated later in the report, if the single
sample criterion is met, the geometric mean criterion should be met as well.

Source Analysis

Pollutants may come from several sources, both point and nonpoint. Point source
pollutants come from a single definable point, such as a pipe, and are regulated by permit
under the Texas Pollutant Discharge Elimination System (TPDES). Storm water
discharges from industries, construction, and the separate storm sewer systems of cities
are considered point sources of pollution. Nonpoint source pollution originates from
multiple locations, usually carried to surface waters by rainfall runoff, and is not
regulated by permit under the TPDES. The possible sources of bacteria in Upper Oyster
Creek are discussed in this section.

Texas Commission on Environmental Quality 7 Proposed for Adoption, May 2007



. ‘ ‘ One TMDL for Upper Oyster Creek, Segmnt 1245 ,

Permitted Discharges

Under TPDES, the TCEQ has issued permits to discharge treated wastewater to 15
facilities within the watershed (Table 2). All 15 are domestic wastewater (sewage)
treatment facilities. Two additional facilities within the segment have been issued permits
without provisions that allow discharge of wastewater—the Texas Department of
Criminal Justice (TDCJ), for a confined animal feeding operation (CAFO) with land
application of solid. and liquid waste, and Bono Brothers Inc., for beneficial land
application of sewage sludge and domestic septage. For completeness, these two facilities
are also included in Table 2. Finally, Hines Nurseries has a permit for discharge of a
small amount of domestic wastewater and a permit to discharge storm/irrigation waters.

From approx1mately 2000 to mid-2004, domestic Wastewater fa0111t1es discharged a
reported average of 11.9 million gallons per day (MGD) into Upper Oyster Creek, which
is well below the total of 31.9 MGD allowed for all permitted discharges. A number of
facilities have become operational since 2004; no monitored discharge information is
provided for these facilities. Rapid urbanization of the watershed is correlated with a
steadily increasing wastewater input into the segment, as indicated by increases in
discharge limits for some municipal facilities within the segment and the addltlon of new
discharge permits in recent years.

The City of Sugar Land and Fort Bend County Water Control and Improvement District
(WCID) #2 permits allow the largest discharge of the wastewater facilities at over
5 MGD "each. The other wastewater facilities with permitted wastewater discharges of
greater than 1 MGD are Quail Valley Utility District, Missouri City, and Fort Bend
County Mumelpal Utility Districts (MUDs) #s 25, 118, and 142. Except for the Clty of
Missouri City, the wastewater permits do not include specific limits or monitoring
requirements for indicator bacteria concentrations in their effluents. (Missouri City’s
permit requires monitoring because the facility uses ultraviolet light disinfection rather
than chlorination/dechlorination.) With the exception of Hines Nurseries (which is
permitted to discharge domestic-type waste, but does not actually do so based on self-
reporting data), all permitted facilities are required to disinfect their treated effluent prior
to discharge (Table 2). Disinfection is designed to reduce or eliminate bacteria from the
effluent.

In 2001, TTAER staff surveyed the TPDES permit files to identify enforcement actions or
other persistent problems with permitted discharge facilities within Segment 1245. Staff
updated the survey in 2005 by reviewing the discharge monitoring reports (DMR) from
the Permit Compliance System (PCS) downloaded from the USEPA’s Envirofacts Data
Warehouse (USEPA, 2005). '

No enforcement actions were found in the scxeemng However, some self-reporting,
operation, and adiinistration violations were noted in the files. The TDCJ facility has
had violations regarding uncertified personnel; operational requirements, and final
effluent limitations. These violations surfaced during an annual inspection and were
completely resolved within the required time frame. The TDCJ facility underwent a
$4.5 million expansion during 2001 and 2002.

Texas Commission on Environmental Quality 8 - Proposed for Adoption, May 2007
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Table 2. Permitted wastewater discharges to Upper Oyster Creek and its tributaries

Selected Permit
Requirements on Final
. Permitted Discharge
Monthly Final
Average | Permitted | Report Fecal
TPDES : Dates |Discharge| Discharge | Coliform Disinfection
Permit No. Facility Monitored (MGD) (MGD) Bacteria Requirement6
Bono Brothers Inc.
WQ0037_42 (Sl dge)l NA NA NA NA NA
) L 12/31/99- , Yes (includes |, . . . .
WQ0013873-001 City of Missouri City 6/30/04 0.69 3.0 effluent limits) Ultraviolet Light
. 1/31/00- Chlorination &
WQ0012833-002 | City of Sugar Land 6/30/04 4.61 10.0 No Dechlorination
Fort Bend County 9/30/99- Chlorination &
WQ0012003-001 1~y 1oy 4 25 7/31/04 0.42 1.6 Yes Dechlorination
Fort Bend County | 11/30/99- .
WQ0012475-001 MUD # 41 5/31/04 0.25 0.86 No Chlorination
Fort Bend County 8/31/00- Chlorination &
WQOOT39T-001 |~ "N rp # 118 5/31/04 0.064 12 No Dechlorination
Fort Bend County 3 L.
WQ0014715-001 MUD # 1342 NA — 0.30 No Chlorination
v Fort Bend County 3 ‘ Chlorination &
WQO014408-001 |~y iy 4 142 NA - 1.2 No Dechlorination
Fort Bend County 3 . L
WQ0014692-001 MUD # 182 NA — 0.8 No Chlorination
; Fort Bend County 1/31/00- Chlorination &
WQOOL0086-001 |~ “\yeipga T | 731004 332 6.0 No Dechlorination
WQ003015-000 |Hines Nurseries Inc.* NA® — 0.0035 No None
Palmer Plantation | 11/30/99- _
WQ0012937-001 MUD 001 6/30/04 0.29 0.60 No Chlorination
. 1/31/00- Chlorination &
WQ0011046-001 | Quail Valley UD 7131/04 1.77 4.0 No Dechlorination
‘ Sienna Plantation 3 L.
WQ0014100-001 MUD # 1 NA® — 0.902 No Chlorination
WQO014064-001 | Stafford Mobile NA® — 0.10 No Chlorination
Home Park, Inc.
TDCJ Jester Unit# 1 5/31/01- | L.
WQ0011475-001 — WWTF 2/29/04 0.27 0.315 No Chlorination

Texas Commission on Environmental Quality 9 Proposed for Adoption, May 2007
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Selected Pérmit
Requirements on Final
» . Permitted Discharge
Monthly Final :
‘ : - Average | Permitted | Report Fecal
TPDES L Dates Discharge| Discharge | Coliform Disinfection
Permit No. Facility Monitored | .. (MGD) -(MGD) Bacteria Requirement‘s
: » s | TDCJ Jester (Swine A
TXG??OSZZ , c AFO)' NA NA NA NA NA
Total 11.9 31.9

' NA = Not applicable; MGD = million gallons per day
Notes: ! Permll does not contain a dlscharge provision

2 pending permit as of Oct. 2, 2006 (Ft. Berid Co. MUD # 134)

3 New permit or not operational during period of dates monitored (1999- 2004)

4 " Permit also includes storm water discharge not to exceed 1,0 MGD
Concentrated Animal Feeding Operation (CAFO) general permit number : g
¢ An‘equivalent method 'of disinfection may be substituted with apptoval from TCEQ. Only chlormatlon

(no dechlorination) is required for facilities operating under a capacity of 1 MGD _

'A violation at the Missouri City facility in August 2000 is of potential relevance to this
study. The facility exceeded the daily maximum, the 7-day average, and the daily average
criteria for fecal coliform bacteria. The problem occurred due to an off-line aerator that
had accumulated a large amount of settled solids. Solids were redistributed throughout
the facility when the unit was restarted, causing poor effluent quality. The problem was
resolved immediately, and subsequent fecal readings indicated no long-term concerns.
No othér fecal coliform effluent quality violations have been reported at the facility since
‘that time.

‘Because there is a long history of efforts to improve water ‘q)uality problems in Upper
‘Ogyster Creek, a number of significant changes and improvements to regulated facilities
_have occurred, which probably resulted in improved water quality. Kolbe (1992) reports:

» the discharge from the City of Sugar Land’s wastewater treatment facility
(WWTF) was moved to its present location in 1975, '

= the Hines Nurseries direct discharge was.removed in 1990 and reduced to storm
‘water overflow releases and : .

= wastewater treatment of the TDCJ units has nnproved and feedlot runoff is better
managed :

In addition, changes have been made over time to mitigate the effects of the permitted
“discharge from the Imperial Sugar facility, which ceased any dischar ge into Upper Oyster
Creek in 2003. After June 1996, Imperial Sugar’s major discharges were delivered to the
.Brazos River Authority’s (BRA) regional WWTTF for treatment and subsequent discharge
outside the watershed. Kolbe (1992) states that from 1987 through 1990, Imperial Sugar
discharged an average of 17 to 21 MGD of wastewater at elevated temperature, as
allowed in their permit.

Texas Commission on Environmental Quality 10 Proposed for Adoption, May 2007



One TMDL for Upper Oyster Creek, Segment 1245

" For any urban collection and treatment system, sanitary sewer overflows and WWTF
bypasses are possible sources of bacteria loadings to receiving waters. Concerns related
to overflows and bypasses are heightened in areas with relatively high rainfall, such as
the Upper Oyster Creek watershed. Because of the rapid and continuing population
growth in the watershed, some of the supporting infrastructure has been built recently and
has underutilized capacity, which reduces the likelihood of overflow and bypass events.
Nonetheless, occurrences of such events and their subsequent impacts on bacteria loading
must be recognized.

The Storm Water Phase II rule, promulgated in 1999 as part of the National Pollutant
Discharge Elimination System, requires small municipalities in urbanized areas to obtain
permits for their storm water systems. In Texas, Small Municipal Separate Storm Sewer
Systems (MS4) will be authorized under a general permit or Phase II (Small) MS4 general
permit. The permit will require affected cities and other entities to reduce their discharges
of pollutants in storm water to the “maximum extent practicable” by developing and
implementing Storm Water Management Programs (SWMPs). The SWMPs must specify
best management practices (BMPs) for seven minimum control measures: .

public education and outreach

public involvement/participation

illicit discharge detection and elimination
pollution prevention/good housekeeping
construction site runoff control '
post-construction runoff control ‘
authorization for municipal construction activities

The geographic region of Upper Oyster Creek covered by the pending Phase I MS4
general permit is that portion of the watershed contained within the urbanized area
determined in the 2000 Decennial Census for the greater Houston area (U.S. Census
Bureau, 2000a). Much of the eastern half of the Upper Oyster Creek watershed is
included in this urbanized area.

'Population Density: Humans and Pets

The population of the Upper Oyster Creek watershed in 2000 was estimated to be 96,273
people (31,573 households), with an overall average population density of 877 persons
per square mile (U.S. Census Bureau, 2000b). The population of Fort Bend County is
estimated by the U.S. Census Bureau to have increased approximately 6 percent per year
since the 2000 census, so the current watershed population may exceed 125,000.
Approximately 28,000 cats and 25,000 dogs are also estimated to reside at households
within the watershed, based on the 2000 census data along with national averages of pets
per household from the American Veterinary Medical Association (2002).

According to the Texas Water Development Board (TWDB), Fort Bend County is
expected to increase in population by approximately 78 percent from 2000 to 2020
(TWDB, 2006). As a result, the county expects significant increases in water demand for
municipal purposes (65 percent increase). Smaller increases are expected for
manufacturing (17 percent), mining (8 percent), and steam electric (10 percent) uses.

Texas Commission on Environmental Quality 11 Proposed for Adoption, May 2007



One TMDL for Upper Oyster Creek, Segment 1245 : ‘

Table 3 sets out TWDB populatlon growth estimates for selected cxtles within Fort Bend
County from 2000 to 2020

The population estimates for Sugar Land are held constant after the year 2010 because
the city is expected to be completely built-out by this date. However, TWDB estimates
may not account for future annexations that could occur. Annexations were used to drive
the city’s population growth in the 1990s. The 2000 census ﬁgures show a 158 percent
1ncrease in the populatlon of Sugar Land since 1990,

Table_3.~ Fort Bend County population and projected increases by city, 2000 to 2020

. 2000 Census o _ Growth Rate
City Population » 2010 Population 2020 Population _ (2000-2020)
Fulshear 716 883 | 1,‘056 47%
‘Missouri City 47,419 76,768 - 96,601 104% -
Stafford 15,371 23,026 30,959 101%
_ Sugar Land 63,328 72,500 72,500 14%

Source: TWDB (2006).

Sewage Disposal

The method of sewage dlsposal for housing units in the Upper Oyster Creek watershed
was estimated from the 1990 federal census at the block group level because these data
were not collected in the 2000 census (U.S. Census Bureau, 1990). Because of rapid
urbanization in the watershed, estimates based on those data may no longer be accurate.
At that time, approximately 7 percent of households (about 1,400 units) were not
connected to a sanitary sewer system (the majority of those utilized septic tanks for
sanitary waste disposal), while 93 percent were connected to a sanitary sewer system.

The more rural western half of the watershed was primarily served by septic tanks.
However, the hlghest density of septic tanks was in two areas:

- w  the Fifth Avenue area southeast of Stafford and northwest of Mlssourl City,
- bounded roughly by Cartwright Road on the south, American Canal on the north
-~ and east, and farm-to-market (FM) Road 1092 on the west.
»  the Four Corners area northwest of Sugar Land, bounded by SH 6 on the east, Old
Richmond Road on the west, Voss Road on the south, and Boss-Gaston Road on
.the north : ;

,The density of septic tanks in these two areas was approximately 0.3 per acre.
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Livestock Populations

The smallest unit for which livestock census data are available is the whole of Fort Bend
County, which show beef cattle to be the dominant livestock species in the watershed
(Table 4). Other livestock species present in the watershed include horses, goats,
chickens, and hogs. Livestock populations were estimated from the 2002 agricultural
census of the National Agricultural Statistics Service of the U.S. Department of
Agriculture (USDA), or from more recent estimates of the Texas Agricultural Statistics

Service, when available.

Table 4. Estimated livestock populations in Fort Bend County

Livestock Fg’:ﬁﬁ;d Vlflztt?rsa.l:ee(:l
Population’?

Cattle & Calves-All 51,000 ' 6,375
Horses 3,400 i 425
Mules, burros, & donkeys 116% 14
Hogs & Pigs 1,367% 1718
Goats-all 1,400 f 175
Sheep & Lambs 622} 78
Rabbits 311t 39
Bison 274 3
Domestic Deer’ 82t 10
Chickens 2,226% 278
Ducks-Domestic 172} 22
Geese-Domestic 390 49
Turkeys-Domestic 494 6
Pheasants-Domestic 220% 28
Quail-Domestic 1,382% 173
Emus 47% 6
Other poultry 2004 25

t As of January 1, 2004 Texas Agricultural Statistics Service

2002 Agricultural Census, USDA

$ Probably an underestimate, based on observed population at prison farm

! Based on watershed comprising 12.5% of county.
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Wildlife and Feral Animals

An initial sanitary survey to identify potentlal bacteria sources within the Upper Oyster
Creek watershed was performed from May 3 to 5,2004. ‘Note that this survey was not
designed to quantify or estimate the population . sizes of wildlife or feral animals, and that
many additional observations of these animals’ (as well as fecal collections) took place
over nine months of sampling in 2004. The most evident feces observed adjacent to water
bodies in urban areas were from waterfowl, specifically ducks and geese. A large number
of Muscovy ducks, a non-native resident, were observed in central portions of*the
watershed, particularly in the many residential lake areas. Duck fecal matter was very
dense along the banks of impounded Upper Oyster Creek at Fluor-Daniel Road. Black-
bellied whistling-ducks (a native species) were also observed to defecate at this same
location. , : :

Pigeons and various species of swallows were observed to be nesting on bridges over
Opyster Creek at a number of locations, and perching on utility lines over the creek. Their
dried fecal matter caked portions of the bridges. The swallows were only observed during
the summer months. Other common bitds i in and near the creeks 1ncluded several spe01es
of herons and egrets. s

In rural areas, raccoon feces were frequently observed, especially adjacent to smaller,
more sheltered waterways. During the March sampling event, the.raccoon diet appeared
to consist mostly of blackberries, but crayfish parts littered the banks of these smaller
water bodies as well. Road kill indicated the expected fauna of southeast Texas,
including skunks, raccoons, armadillos, and opossum. Local residents also commented
that feral hogs are common in parts of the Upper Oyster Creek watershed.

Linkage Analysis

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, The relationship may be
established through a variety of techniques. This TMDL makes use of the load duration
curve approach. The method has found relatively broad acceptance among the regulatory
community, because of the simplicity of the approach and ease of application. The load
duration curve approach provides a means to determine loading relationships, reductions,
allocations, and possible sources at a broad level. It is discussed in much greater detail in
the "Pollutant Load Allocation" section later in the document. '

As a precursor to linking the potential sources of bacteria mentioned in the preceding
section to Upper Oyster Creek, additional sampling was conducted to determine the
severity and extent of the bacteria impairment. The TCEQ and its predecessor agencies
have collected limited data for decades, particularly at Station 12083, located in the lakes
region in Sugar Land. Figure 3 shows that high bacteria counts have been measured often
at this station since the early 1970s. Despite this relatively long record for Station 12083,
fecal coliform data were usually collected only quarterly, with gaps that sometimes
stretched for several years at a time.

Texas Commissioh on Environmental Quality 14 " "Proposed for Adoption, May 2007
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The single sample criterion used here is for fecal coliform [400 ¢fu/100 mL] since that bacteria accounts for the bulk
of the historical data. The criterion for £. coli (394 ¢fu/100 mL) is not shown, since it would be indistinguishable
from the fecal coliform criterion at the logarithmic scale used in this graph.

Figure 3. Bacteria Data for Station 12083, including single sample standard

For the TMDL, additional E. coli sampling began in October 2002 and continued through
November 2004. Two sampling programs were conducted for two different purposes. In
Year 1 (October 2002 through August 2003), 12 surveys were performed approximately
monthly to provide the data necessary to assess E. coli levels in Upper Oyster Creek. In
Year 2 (from March 2004 through November 2004), 12 additional surveys were
performed at selected stations with the intent of sampling to allow the capture of some
rainfall-runoff events, which provide biased sampling not appropriate for assessment
purposes. The later surveys were conducted as part of a bacterial source tracking study.
Under the assessment surveys conducted from October 2002 through August 2003,
sampling stations were located throughout the segment (including some tributaries and
off-channel lakes) to give insight into the spatial distribution of the bacteria load in
Upper Oyster Creek (Figure 4).

The assessment survey for Year 1 (October 2002 — August 2003) showed E. coli exceeded
the criteria for both geometric mean and single sample criteria through much of Upper
Oyster Creek and its tributaries (Table 5 and Figure 4). The only areas where
concentrations were consistently below the criteria were:
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= the station just downstream from the GCWA pumplng station on the Brazos River
(Station 17685), and

= in and just below the lakes region (Stations 11510, 17686, 12079, 17373, and
12077), which appears to be because of enhanced bacteria settling due to
conditions of reduced water velocities within the lakes.

Table 5. E. coli Sampling Results for Upper Oyster Creek

Year 1 (Oct. 2002-Aug. 2003) Yéar 2 (Mar. 2004-Nov. 2004)
Percent ‘ ‘ Percent
Samples ) Samples
Exceeding  Exceeding
_ #of Geo. .33- , | _#of Geo. _SS_ ]
Station Events | Mean Criterion Events Mean | Criterion
Upstream 17685 12 75 3 4 358 50
17686 12 943 67 4 975 50
12091 12 363 42 ,
12090 12 427 .58 12 563 50
12089 12 364 50,
12088 12 293 42 ‘
12087 12 1301 50 12 268 33
11516 IV 98 T 42 4 219 50
12086 12 154 8 2 227, 33
12083 12 333 33 2 | 14 | 33
11510 12 59 17
17687 12 52 9
12079 | 12 65 18
17373 12 58 8
12077 | 12 | 104 25 | o
17688 12 906 58 - 12 788 . 58
12075 12 948 58 ‘ : ‘
v 12074 12 52 | 67 12 341 50 -
f 17689 12 522 58
Downstream )
' 17690 12 417 | 50

!'SS criterion is the single sample criterion. TCEQ applies the binomial method to establish the required number of
‘exceedances to indicate nonsupport of the contact recreation use. To determine nonsupport (i.e., greater than 25 percént
of samples exceed the criterion) and to keep the percent probability: at less than 20 percent of inappropriately assessing: .
Upper Oyster Creek as not supporting when it is actually fully supporting, a mlmmum of five samples must be in
exceedance for a sample size of 12—an exceedance of 42 percent.
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One TMDL for Upper Oyster Creek, Segment 1245

In contrast, data collected in or just downstream of two major tributaries—Flewellen
Creek—Station 17686 and Stafford Run—Stations 17688 and 12075-—showed E. coli
counts that were significantly higher than average. Another tributary, Red Gully—Station
11516—had lower E. coli numbers, which is-attributed to chlorinated effluent from two
small (less than 1 MGD) municipal wastewater treatment plants that reduce 1nstream
bacteria levels during low flows.

Bacterial Source Tracking

This TMDL project employed a bacterial source tracking (BST) method referred to as
manual ribotyping, performed at the laboratories of the Institute for Environmental
Health Inc. in Seattle, Washington. The BST study involved three steps:
m collcctmg bacterial (in this case E. coli) isolates from fecal samples of known
_ origin to create a watershed-specific library;
»  collecting water samples (under both runoff and non-runoff conditions) from
which fecal bacteria of unknown origin were cultured; and
= employing a genotypic-based method to compare method-specific characteristics
of bacteria from the water to the same characteristics of the bacteria in the library.
Since the bacteria are considered to be generally host-specific, exact matches of
characteristics implicate a particular animal species (or group of related animals)
as the contributor of that bacterial strain in the unknown sample collected from
the ambient water. :

The preliminary results of the BST study confirmed that the bacteria in Upper Oyster
Creek come from a variety of sources, including humans, pets, livestock, and wildlife
(avian and mammalian). No particular source group dominated any of the sampling
stations (TIAER, 2006). The BST results provided qualitative information that did not
modify the allocations presented in this TMDL, but will likely be used more extensively
during the implementation phase of this project. At that time a broad array of control
measures targeted to spec1ﬁc sources will need to be considered.

Seasonal Variation

Both high and low E. coli measurements were observed throughout the year. This
observation suggests a lack of seasonality for bacteria in Upper Oyster Creek. However,
bacteria levels in Upper Oyster Creek are clearly tied to rainfall-runoff events. In that
sense, it is reasonable to assume that wetter parts of the year are more likely to have
exceedances of the water quality standards. In Table 6, the E. coli data from the second
year of the study are separated into runoff and non-runoff events. A sampling event was
considered to be influenced by runoff if more than one-quarter inch of rain was measured
at the Sugar Land Regional Airport on the day of sampling (before the sample was
- collected) or on the previous day. Without exception, the sampling from the runoff events
resulted in much higher E. coli counts. »
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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 MOS provides a higher level of assurance that the goal of the
TMDL will be met. The MOS may be incorporated using two methods:

» implicitly incorporating the MOS using conservative model assumptions to

develop allocations; or
»  explicitly assigning a loading amount for the MOS.

Table 6. E. coli Sampling Results in Runoff vs. Non-Runoff Conditions

Runoff Conditions Non-Runoff Conditions
Percent Percent
Number Samples Number Samples
of Geo. Exceeding of Geo. Exceeding
Station Events Mean SS Criterion’ | Events Mean | SS Criterion’

Upstream 17685 2 3,913 100% 2 33 0%
17686 2 12,411 100% 2 76 0%
12090 5 4,165 100% 7 135 17%
12087 3 3,392 100% 9 121 18%
11516 2 10,871 100% 2 4 0%
12086 3 6,265 100% 9 75 11%
) 12083 3 2,355 100% 9 41 11%
Downstream 17688 3 8,565 100% 9 356 42%
12074 3 3,509 100% 9 157 36%

1SS Criterion is Single Sample Criterion

This TMDL uses an implicit MOS. The bacteria load allocation is based on the difference
between the load duration curve of the single sample criterion and the exponential
‘regression line through sampled data that exceed the criterion for each of the six stations
used in this analysis (see the “Pollutant Load Allocation” section). The exponential
regression line based on the exceedances gave a reasonable representation of existing
bacteria loadings for those monitored periods when contact recreation was not supported.

Using only data that exceeded the single sample criterion to develop the exponential
regression line provides an implicit margin of safety, since E. coli concentrations with
values <394 cfu/100 mL were measured with relatively high frequency at each of the six
stations but were not included in the analysis. Additionally, the state’s water quality
assessment methodology provides a further implicit margin of safety because it specifies
that the contact recreation use is still supported when 25 percent or less of the individual
samples exceed the single sample criterion (TCEQ, 2003); the data for these allowable-
“exceedances were not factored into the load reduction analysis.
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Pollutant Load Allocation

The TMDL represents the maximum amount of pollutant that the stream can receive in a
smgle day without exceeding the water quality standard. The load allocatlons for the
'selected scenarlos are calculated using the followmg equation:

TMDL =) WLA +) LA + MOS .

Where: ‘

WLA = wasteload allocation (point source contributions)

LA = load allocation (nonpoint source contributions)

MOS = margin of safety
Typically, there are several possible allocation strategles that would achieve the TMDL
. endpoint and water quality standards. Available control options depend on the number,
location, and character of pollutant sources.

The pollutant load allocation for the Upper Oyster Creek bacteria TMDL wes performed
~using a hybrid approach, using load duration curves with a mechanistic hydrologic
watershed model (TIAER, 2006). The pollutant load allocatlon involved several steps:

: development of load duration curves
definition of allocation reaches
analysis of load reductions
analysis of geometric mean criterion analysxs
" allocation process
future growth and other con31derat10ns

* Each of these steps is discussed in the following section.

Development of Load Duration Curves

‘The load allocation tool selected for this TMDL is the load duration curve method with
the necessary hydrologic information provided by the Soil and Water Assessment Tool
(SWAT; Arnold et al., 1998). The absence of recent, long-term daily streamflow data for
any location on Upper Oyster Creek and the complexities of the watershed’s hydrology
(e.g., water pumping from the GCWA, small dams, flood control practices, and several
wastewater treatment plant discharges) necessitated that a mechanistic watershed
hydrologic model, in this application SWAT, be used to develop the necessary daily
streamnflow data at several locations in the Upper Oyster Creek system (TIAER, 2006).
Based on availability of daily pumping records from the GCWA for the period 1993~
2004, this 12-year period was selected to define the hydrologic record used in the
developing the duration curves. The period 19932004 is sufficiently long to include a
reasonable variety of weather COIldlthﬁS and hydrologlc responses (e g., high and low
rainfall periods). . :

Usmg the calibrated SWAT2003 model of Segment 1245 snmulated daily streamﬂow
data for 1993-2004 were combined with existing E. coli data to develop the bacteria load
duration curve tool for desired locations in the watershed. Six stations were selected for
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development of load duration curves based on availability of sufficient E. coli data:
12074, 17688, 12083, 12086, 12087, and 12090 (Figure 4). The following steps were
undertaken to develop the desired bacteria load duration curves.

Step One

The predicted daily streamflow data for 1993-2004 at each of the six selected stations were
obtained as model output. The daily data were used to develop a flow duration curve for
each station. The flow duration curve was generated by:

1) ranking the daily flow data from highest to lowest,

2) calculating the exceedance value for each ranked daily flow (rank + number of
data points), and

3) plotting each flow value (y-axis) against its exceedance value (x-axis).

Step Two

In the next step, the flow duration curve was combined with the pertinent numeric water
quality criterion (the single sample criterion in this case) to develop a load duration curve
for that criterion. The single sample criterion is defined as an E. coli concentration not to
exceed 394 cfu/100 mL. The load duration curve was calculated by multiplying each
ranked flow (obtained in Step One) by the E. coli criterion (394 cfu/100 mL) and by the
conversion factor (8.64x10%), giving units of colonies per day.

Step Three

For each station, each existing E. coli measurement was associated with the predicted
streamflow on the day of that measurement. The bacteria measurement and predicted
flow measurement were then converted to a bacteria loading in units of colonies per day
(using the same method described in Step Two for expressing the bacteria criteria as
loadings). The associated daily streamflow for each daily bacteria loading was then
compared to the flow duration curve data to determine its value for “percent days flow
exceeded.” Each existing loading was then plotted on the load duration curve at its
percent exceedance. This process was repeated for each E. coli measurement at each
station. :

Points above a curve represent exceedances of that bacteria criterion and its associated
allowable loadings. To provide as much data as possible for developing the analysis, E.
coli data were combined from both the October 2002 through August 2003 assessment
effort and the March through November 2004 BST study.

The flow duration curve and the E. coli load duration curve with the single sample
exceedance line shown are provided in Figures 5-10 for stations 12074, 17688, 12083,
12086, 12087, and 12090, respectively. The flow duration and corresponding load
duration curves for stations 12083, 12086, 12087, and 12090 (Figures 7—10) reflect a
shape highly influenced by the GCWA pumping at the Shannon and Second Lift Stations,
which results in the relatively constant flows between 1 and 8 m’/s that occur about 70
percent of the time.
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Stations 12074 and 17688 (Fi 1gures 5 and -6), which are outside the influence of the
pumping, had flow duration curves with shapes typical of streams in which flow is not as
heavily dominated by large amounts of neatly constant pumped flows. The flow duration
curves for both stations do, however, show the influence of continuous dlscharges from
mun101pal WWTFs Flows at these stations are typlcally below about 0 2m /s

Defmltlon of Allocation Reaches

For purposes of performing load reduction analysis, Upper Oyster Creek was separated
into two distinct hydrologic reaches. As previously presented in this report (see
“Watershed Overview”), the portion of Upper Oyster Creek above Dam #3 serves as
conveyance for water pumped by the GCWA from the Brazos River (see Fi igure 1) and
annually diverts approximately 50,000 acre-feet of Brazos River water

Much of the creek below Dam #3 has characteristics of a typlcal southeast Texas
urban/suburban creek including modifications to reduce flooding potential and
enhancements to speed water conveyance. Based on these hydrological distinctions, Upper
Oyster Creek was divided into two allocation reaches for this bacteria load reduction -
analysis (Figure 17 in the section “Allocatlon Process” shows the areas of the reaches alOng
with other details). : Y

» Allocation Reach 1: Segment 1245 from its downstream confluence with the
Brazos River up to Dam #3..

= Allocation Reach 2: Segment 1245 from Dam #3 up to the GCWA Shannon
Pump Station. :

While portions of both allocation reaches contain monitoring stations where data indicate
support of contact recreation (see Table 5), E. coli levels are elevated throughout most of
the length of Segment 1245. Therefore, to ensure the desired bacteria load reductions are
achieved throughout the entire watershed, the two allocatlon reaches make up the entire
length of the segment :
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One TMDL for Upper Oyster Creek, Segment 125

Load Reduction Analysis .

For each allocation reach, a percent load reductlon was determined using the differences
between the loadings (represented by an exponential regression line) and the single sample
criterion at each of the six stations for which loiad «duration curves were developed. The
following steps were used to determine the percent reduction by allocation reach:

2)

3)

4)

5)

Obtain the load duration curves by station for éach reach. For Allocation Reach 1,
stations 12074 and 17688 were used. For Allocation Reach 2, stations 12083,
12086, 12087, and 12090 were used.

For each station, develop an exponentia regression line through relevant E. coli
data points to characterize the existing loading of bacteria (Figures 11-16). Data

considered relevant for determining the regression line were those at ~

concentrations that exceeded the single sample criterion and also occurred at a
flow exceeded on more than 0.27 percent of days (or on average, occurring at a
flow exceeded more than one day per year).

By happenstance, the bacteria sampling events on November 2 and 23, 2004,
occurred during periods of high rainfall, and at several stations, these events
produced -data points that had a very small exceedance percentage (<0.27
percent). These data points became “leverage” points in the exponential
regression, which increased the downward (left to right) slope of the regression at
these stations. Removal of the data points for the two November sampling events
provided a regression line that more closely fit through more of the relevant data
points, thus better reflecting the existing loadmg that exceeded the single sample
crlterlon ‘

For each station, determine the required percent removal at 5 percent intervals
along the x-axis (i.e., 5 percent intervals of days the loading was exceeded). The
extreme high-flow interval was defined at 1 percent, which represented a
reasonably extreme event occurring three or four days a year, on average.

Thus, the first interval was defined as 1 percent, the next as 5 percent, and then at
5 percent intervals thereafter. Intervals were restricted to either the closest 5
percent interval near the last E. coli data point that exceeded the criterion or to the
last 5 percent interval that had an associated positive load reduction (i.e., where
the regression line lies above the criterion line). This restriction was necessitated
by the paucity of E. coli data with associated low daily streamflows for which
loadings were exceeded greater than 70 percent of days. Collectively, these
refinements allowed determination of percent reduction for load duration curves
by station in both allocation reaches for the range of streamflow conditions under
which bacteria exceedances occurred (Table 7).

For each station, the required load reduction to meet the single sample criterion
was calculated as the arithmetical average of the percent reductions at the defined
intervals derived in step 3 (Table 7).

As the final step, the required load reduction in both allocation reaches was
calculated as the average of the percent reductions determined in step 4.
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One TMDL for Upper Oyster Creek, Segment 1245

Averaging the percent load reductions in Allocation Reach 1 yielded a value of 73
percent. Likewise, averaging the four stations in Allocation Reach 2 also yielded
a value of 73 percent.

Therefore, the percentage reduction in loads of E. coli required to meet the single sample
criterion are as follows:

= Allocation Reach 1: 73 percent
= Allocation Reach 2: 73 percent

The fact that the load reductions calculated for both reaches are the same is coincidental.

Geometric Mean Criterion Analysis

Though the primary endpoint for this bacteria TMDL is the smgle sample criterion, the
geometric mean criterion was considered a secondary criterion that should also be met in
order for Segment 1245 to fully support its contact recreation use. In both allocation
reaches, when the average reduction of 73 percent was applied to the combined dataset
(all stations with existing E. coli data not supporting contact recreation), the results
indicated that E. coli concentrations would be at or below the geometric mean criterion
(Table 8). The calculated value for Allocation Reach 1 is equivalent to the geometric
mean criterion concentration of 126 cfu/100 mL, while the calculated value for
Allocation Reach 2 is 76 ¢fu/100 mL. Therefore, the required load reduction to achieve
the single sample criterion should also achieve the geometric mean criterion in both
reaches.
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One TMDL for Upper Oyster Creek, Segment 1245

Table 7. Percent reduction to meet single sample criterion for exponential regression line of
sampled data exceeding criterion

(Highlighted table entries are those used in the c()mput'atioﬁ of the average percent reduction.)

Allocation Rea'Ch‘1 Allocation Reach 2
% Exceed. | Station 12074 Stétion 17‘688" Station 12083 | Station 12086 | Station 12087 | Station 12090

1 60 80 50 73 69 80

5 79 93 74 83 79 91

10 85 | 9% 81 85 82 92

15 86 96 83 86 84 90
20 85 95 85 85 _‘f83" 88
25 82 93 85 83 8 86

- 30 79 90 85 81 - 81 82
35 75 84 84 78 8o 78
40 71 76 84 76 79 70
45 63 63 84 71 77 59
50 47 42 82 - 65 73 44
55 20 9 81 58 70 29
60 0 -0 79 50 67 19
65 0 0 79 45 67 21
70 0 -0 82 49 72 38
75 0 0 85 51 76 43
80 0 0 88 56 80 47

85 0 0. 92 63 85. 49
90 0 0 9 74 91 74
95 0 0 100 N1 | 98 87
99 0 | 0 100 95 99 96
Average 69 76 80 73 77 61
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One TMDL for Upper Oyster Creek, Segment 1245

Table 8. Geometric mean of existing E. coli concentrations and predicted geometric mean with
load reduction of 73 percent uniformly applied

. Geometric Mean of Existing Geometric Mean with Percent
Allocation Reach | # Samples data (cfu/100 mL) Reduction Applied (cfu/100 mL)
1 83 467 126
2 123 282 76

For all stations in allocation reaches with data that indicated nonsupport of the contact recreation use.

Existing Loads _

For each allocation reach, the existing daily E. coli loading was estimated using data
from the most downstream station for which the load reduction analysis was performed—
Station 12074 for Allocation Reach 1 and Station 12083 for Allocation Reach 2. By
selecting the most downstream station, the greatest amount of each allocation reach was
included, based on data availability.

The exponential regression line through E. coli data points that exceeded the single
sample criterion was the basis for estimating existing loadings. Existing loadings were
estimated by averaging the daily loadings from the exponential regression line over the
entire range of flows (i.e., exceedances from 1 % to 99 %) (Table 9). This method of
estimating the existing loading is accepted when using load duration curves, and also
provides an implicit margin of safety as discussed previously (see the “Margin of Safety”
section). Based on this approach, the following average daily loadings were estimated:

= Allocation Reach 1:

existing daily average E. coli loading = 4,570 billion cfu per day
= Allocation Reach 2:

existing daily average E. coli loading = 7,492 billion cfu per day

Allocation Process

The TMDL load allocation for Segment 1245 was performed to account for the pending
general permit for Small Municipal Separate Storm Sewer Systems (Phase I MS4s), which
will provide authorization for storm water discharges which are already occurring, but not
currently permitted.

The geographic region of Segment 1245 that will be covered by the Phase 11 MS4 general
permit is that portion of the watershed contained within the urbanized area defined in the
2000 Census for the greater Houston vicinity (see Figure 17). Approval of the general
permit (and subsequent applications from dischargers) is expected to occur in 2007.

TMDL Allocation for Allocation Reach 1

The allowable loading of E. coli that Allocation Reach 1 can receive on an average daily
basis was determined using:

» the single sample criterion load duration curve for station 12074 (Figure 11), and
= the same percent exceedance intervals used to estimate the existing loading.

Texas Commission on Environmental Quality 31 Proposed for Adoption, May 2007




One TMDL for Upper Oyster Creek, Segment 1245

Area (ha)
Segment 1245, entire area 27,632 el
Segment 1245, entire urbanized area 10,011 g
Allocated reach 1, entire area 7,522 g
Allocated reach 1, urbanized area 4,843 g é o
Allocated reach 2, enfire ared 20,110 = )
Allocated reach 2, urbanized area 5,168 ‘:.‘7 §

Figure 17. Upper Oyster Creek showing allocation reaches and urbanized area

|

The average maximum allowable daily loading determined from the load duration curve
was increased to reflect the additional loading that would originate from 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 for years
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One TMDL for Upper Oyster Creek, Segment 1245

2000-2004. With the additional loading included, the maximum allowable daily average
loading is estimated at 1,453 billion cfu per day (Table 9). The reason for including this
additional load follows.

Table 9. Estimates of existing daily load and maximum allowable daily load by allocation reach

(Data based on Figures 11 and 13)

Reach Allocation Reach 1 (station 12074) Allocation Reach 2 (station 12083)
Existing Maximum allowable Existing Maximum allowable
Percent daily load daily load daily load daily load
‘Exceeding (billion cfu/d) (billion cfuld) (billion cfu/d) (billion cfu/d)
1 36,100 14,400 19,500 9,810
5 24,000 5,100 17,600 4,610
10 14,400 2,210 15,600 3,000
15 8,610 1,210 13,700 2,310
20 5,160 791 12,100 1,860
25 3,090 549 10,700 1,630
30 1,850 394 9,450 1,460
35 1,110 279 8,340 1,320
40 666 194 7,360 1,170
45 399 147 6,490 - 1,060
50 239 127 5,730 1,010
55 143 114 5,060 970
60 86 105 4,460 930
65 52 99 3,940 819
70 31 94 3,480 615
75 19 91 3,070 467
80 11 88 2,710 321
85 7 86 2,390 202
90 4 84 2,110 79
95 2 81 1,860 2
99 2 77 1,680 0
Average 4,570 1,253 7,492 1,602
pdions - - 0
Total — 1,453 _ 1,682

! Additional loading is the increase in allowable E. coli loading from the existing discharge condition of WWTFs used to
develop the single sample criterion load duration curve to the allowable loading for the final permitted discharge from

WWTEs,
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. One TNMDL for Upper Oyster Creek, Segment1245

The daily streamflow record used in developing the 10ad duration curve for the smgle
sample criterion was based on recent dlscharge information from permitted dlscharge
facilities, and this information was used as input in the SWAT model (see TTAER (2006),
Section 4 for more details). However, the TMDL allocation must be based on the full
allowable discharge for each facility, not the recent discharges, to account for increased
- loadings that may occur if or when facilities dlscharge at their maximum allowable .
levels.

* . - In Allocation Reach 1, the combined allowable discharge of all facilities is 24.602 MGD.
(as shown in more detail later in this section). The recent combined discharge averaged
11.204 MGD, resulting in a difference between recent and allowed discharges of 13.398
MGD. Because this allowable increase in discharge and the associated allowable loading
would be continuous (i.e., would apply equally to all days of each year regardless of
streamflow), the difference between the two discharge rates multiplied by the single
. sample criterion is the additional allowable loading, as reflected at the bottom of Table 9.
- The computed, additional allowable bacteria loading for the 13.398 MGD, at an assumed
rate equal to the single sample crlterlon concentration-of 394 cfu/ 100 mL, is 200 billion
cfu per day.

Wasteload Allocation (Contmuous) for Allocation Reach 1

‘Seven municipal wastewater treatment plants operate within Allocation Reach 1. Several of
these facilities operate under a phased permit that allows progressively higher daily average
discharges as facility expansions are made in response to anticipated growth. The final and
largest discharge for each facility was used in the load allocation process. A list of the
seven facilities and their final allowable daily average discharges follows.

1) City of Missouri City (WQ0013873-001) 3.0 MGD
2) City of Sugar Land (WQ0012833-002) ' 10.0 MGD
3). Fort Bend Co. WCID # 2 (WQ0010086-001) 6.0 MGD
4) Palmer Plantation MUD # 1 (WQ0012937-001) 0.60 MGD
5) Quail Valley UD (WQ0011046-001) 4.0 MGD

6) Sienna Plantation MUD # 1 (WQ0014100-001) -~ 0.902 MGD
7) Stafford Mobile Home Park (WQ0014064-001) - 0.10 MGD

‘The combined permitted discharge from these facilities is 24.602 MGD. The maximum
allowable E. coli concentration for each of these facilities is assumed to be the single
sample criterion (394 ¢fu/100 mL). The combined discharge and single sample criterion
were multiplied together, yielding a WLA for continuous discharges of 367 billion cfu
per day. However, based on the requirements in permits for disinfection and the limited
bacteria data available for effluents from permitted facilities in the Upper Oyster Creek
watershed (i.e., City of Missouri City in Allocation Reach 1 and Fort Bend Co. MUD #25
in Allocation Reach 2), these treatment facilities are routinely expected to dlscharge well
below the allowable smgle sample criterion.

Load Allocation and Non-Continuous WLA for Allocation Reach 1 .

The remaining allowable load was computed by subtracting the WLA from the allowable
TMDL, yielding a total of 1,086 billion cfu per day. This was separated into two
components: the urbanized area that is expected to be included under the Phase II MS4
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One TMDL for Upper Oyster Creek, Segment 1245

general permit (“WLA Non-continuous”) and the LA, which consists of all non-
regulated, nonpoint sources. Note that for this document, the WLA Non-continuous also
includes permitted storm water components from construction sites and certain industrial
activities, as well as “allowable non-storm water” discharges defined by the pending
Phase II MS4 general permit. This applies to both allocation reaches.

The drainage area of Allocation Reach 1 includes 7,522 hectare (ha), of which 4,843 ha
are within the urbanized area. To divide the remaining load between the urbanized area
and the LA category, the urbanized area was computed as the ratio of its area to the total
drainage area: 4,843 / 7,522 = 0.6438). In a similar manner, the LA category was
computed (7,522-4,843) / 7,522 = 0.3562). Multiplying the total allowable load by the
appropriate area ratios yields a WLA Non-continuous for the urbanized area of 699
billion cfu per day, and an LA of 387 billion cfu per day.

The total load allocation for Allocation Reach 1 with the Phase II MS4 general permit is

provided in Table 10. The total WLA is 1,066 billion cfu per day and the total LA is 387
billion cfu per day.

Table 10. TMDL allocation summary for Allocation Reach 1

WLA
Allocation WLA Non- LA
Reach TMDL Continuous | continuous Other MOS
(all units in billion cfu per day)
1 1,453 367 699 387 Implicit

TMDL Allocation for Allocation Reach 2

The allowable loading of E. coli that Allocation Reach 2 of Upper Oyster Creek can receive
on an average daily basis was determined using:

» the single sample criterion load duration curve for station 12083 (Figure 13), and
= the same percent exceedance intervals used to estimate the existing loading.

As was required for Allocation Reach 1, the average maximum allowable daily loading
determined from the load duration curve was increased to reflect the additional loading
that would originate if WWTFs operated at their allowable daily discharges rather than at
their recent discharges.

The combined allowable WWTF daily discharge for facilities in Reach 2 is 6.2785 MGD.

. The recent combined discharges were 0.9292 MGD (used in the SWAT model). The
combined allowable additional loading is 5.3493 MGD (6.2785 — 0.9292). Using the
assumed single sample criterion concentration of 394 cfu per day, the additional bacteria
loading would be 80 billion cfu per day. Adding this increase gives an adjusted maximum
allowable daily average loading of 1,682 billion cfu per day (Table 9).

Texas Commission on Environmental Quality 35 Proposed for Adoption, May 2007



_ One TMDL for Upper Oyster Creek, Segment 1245

Wasteload Allocation (Contmuous) for Allocation Reach 2

Eight domestic wastewater treatment plants operate, ot are in the process of bemg
permitted to operate, within Allocation Reach 2. Several of these facilities operate under
phased permits, which allow progressively higher daily average permitted discharges as
facilities expand in response to anticipated growth. The final and largest discharge for
each facility was used in the load allocation process. The elght fac111tles and thelr ﬁnal
allowable daily average discharges follow.

1) Fort Bend Co. MUD #25 (WQ0012003-001) 1.6 MGD

- 2) Fort Bend Co. MUD # 41 (WQ0012475-001) 0.86 MGD
3) Fort Bend Co. MUD # 118 (WQ0013951-001) 1.2 MGD
4) Fort Bend Co. MUD # 134 (WQ0014715-001) 0.30 MGD'
5) Fort Bend Co. MUD # 142 (WQ0014408-001) 12MGD
6) Fort Bend Co. MUD # 182 (WQ0014692- 001) . 080MGD
7) Hines Nurseries (WQ003015-000) "~ 0.0035MGD
8) TDCJ Jester Unit # 1 (WQ0011475-001) © 0315MGD

The combined allowable discharge from these facilities is 6.2785 MGD. The allowable E.
coli concentration for each of these facilities is assumed to be the single sample criterion
(394 c¢fu/100 mL). The WLA from regulated continuous discharges is estimated to be 94
billion cfu per day (the combined allowable discharge multiplied by the single sample
criterion for E. coli).

Load Allocation and Non-Continuous WLA for Alloéatioh'Reach 2

The remaining components in the computation of the TMDL allocation include the Non-
continuous WLA and the LA. Because of the nature of sources in Allocation Reach 2 and
the complicating factor of the GCWA’s pumping of Brazos River water into the reach,
these remaining components were computed in a progresswe mannert; as explained in the
next paragraphs : , oo

The bacterla loading from GCWA pumping of Brazos River ‘water was 1ncluded as a
portion of the LA. The bacteria contribution of the pumped water throughout Allocation
Reach 2 is difficult to estimate due to the extremely dynamic response of E. coli to die-
off, settling, and other processes. The allowable load from the Shannon Lift Station
pumping was determined using the average daily pumping rate at the lift station (2.05

m’/s) and the geometric mean E. coli concentration (75 c¢fu/100 mL) that was measured at
,statlon 17685 (Jones Creek at Bois D’Arc Lane; Figure 4 and Table 5) during October
2002 through August 2003. The computed loading is 133 billion cfu per day. The
geometric mean concentration was used rather than the single sample criterion to reflect
the fact that observed E. coli concentrations in water pumped from the Brazos River were
typically lower than the. criteria.

As in Allocatlon Reach 1 portions of the drainage area of Allocation Reach 2 are within
‘the urbanized area defined in the 2000 Census that will be included within the Phase II
MS4 general permit. The drainage area of Allocatlon Reach 2 includes 20,110 ha, of
which 5,168 ha are within the urbanized area.
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Two other complexities to the developing the load allocation exist in the watershed of
Allocation Reach 2. First, Hines Nurseries has a storm water permit in addition to its
wastewater discharge permit, the latter of which is already included under the Continuous
WLA component. Second, Bono Brothers Inc. and the TDCJ’s Jester Unit CAFO each
have permits that do not provide for discharge, but do allow use of agricultural lands for
the beneficial land application of organic wastes. These three permitted facilities were
included within the non-continuous WLA category, and their allowable loading was
estimated based on their combined operational areas of approximately 451 ha.

An area ratio procedure similar to that used for Allocation Reach 1 was used to separate
the allowable load in Reach 2 into the two components of LA and “WLA Non-
continuous.” The loading to be allocated to these two components is 1,455 billion cfu per
day, which is equal to the total allowable loading (1682) minus both the Continuous
WLA (94) and the GCWA pumping load (133). After the area ratio computations were
completed, the additional loading from the GCWA pumping was added to the LA.

The following area ratios were used in the computation of the remaining TMDL loadings:

* WLA Non-continuous: (451 + 5,168) /20,110 =0.2794
= LA (20,100-5,168 -451)/20,110=0.7206

Multiplying 1,455 billion cfu per day by the appropriate area ratio and adding the
previously computed allowable GCWA load to the LA category provides:

= WLA Non-continuous load of 407 billion cfu per day
= LA load of 1,181 billion cfu per day

The total load allocation for Allocation Reach 2 with the Phase Il MS4 general permit is

provided in Table 11. The total WLA is 501 billion cfu per day and the total LA is 1,181
billion cfu per day.

Table 11. TMDL allocation summary for Allocation Reach 2

WLA
Allocation WLA Non- LA

Reach TMDL Continuous | continuous Other MOS

(all units in billion cfu per day)

1 1,682 94 407 1,181 Implicit

Future Growth

Because of the rapid urbanization of much of the Upper Oyster Creek watershed,
additional increases in permitted discharges for treating domestic wastes are expected. In
accordance with this bacteria TMDL, any new permitted discharges and any additional
increases in permitted daily flow for existing facilities will be held to the same bacteria
criteria used in this allocation process. The disinfection requirements on existing
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facilities are expected to meet the ambient stream’ criteria for bacteria in Segment 1245.
Therefore, the effluent of any additional permltted facilities should not result in
nonsupport of the contact recreation use. At worst, additional discharges should result in
a neutral impact on Segment 1245 by increasing streamflow while adding bacteria at
concentrations meeting protective criteria. Because of disinfection requitements in their
permits, existing and future facilities are typically expected to discharge at concentrations
less than the bacteria criteria. As a means of providing reasonable assurance that permit
requirements are being met, various methods may be employed to determine that
discharges are meeting these criteria. Options could include TCEQ inspections and
monitoring of WWTF effluent, routine monitoring by WWTFs (at a frequency and
duration to be determined during the implementation phase of the project, if deemed
necessary), routine exammatron of self-reportlng data’ for chlorme resrduals or other
methods '

The - rapid urbanization in Upper Oyster Creek watershed will change land uses in
addition to increasing permitted discharges. Urban lands will increase and agricultural
and rural lands will decrease. Relative contributions to bacteria loadings by different
sources would also’ change, though it is not possible to reasonably. estimate whether
bacteria loadings to Upper Oyster Creek will increase or decrease. Bacteria control
practlces may need to be adj usted in the future to respond to these changlng condltlons

Summary of the TMDL Allocatlon

The load duration curve method was used to develop the load allocation for Upper Oyster
Creek (Segment 1245). Because of distinct hydrologic differences, Segment 1245 was
separated into two allocation reaches:

% Allocation Reach 1: Segment 1245 from its downstream conﬂuence wrth the
 Brazos River up to Dam #3. |
= Allocation Reach 2: Segment 1245 from Dam #3 up to the GCWA Shannon
Pump Station.

An implicit margin of safety was used in calculating the TMDL based on the use of the
exponential regression line through measured E. coli data exceeding the single sample
criterion of 394 cfu/100 mL. The calculated percent reduction required to 'meet the.
allowable loading for the single sample criterion also meets the geometric mean criterion
in both allocation reaches. The TMDL allocations for both reaches with Phase 11 MS4
general permit conditions are summarized in Table 12, o i

Note that if a final percentage load reduction is calculated using the existing and
allowable loading values shown in Table 12, the results will be different from the final
reductions of 73 percent calculated for both reaches in the section “Load Reduction
Analysis” (see Table 7). There are two reasons for this difference. First, the final percent
reduction for each allocation reach was based on the average for two or more locations
(stations) within each reach to ensure an average percent reductlon that will achieve
support of the contact recreation use along the entire length of the reach, rather than at
just one location. Second, the final percent reduction for each statlon was computed as
the average of the individual percent reductions calculated at 5 percent increments. In
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contrast, the load allocations were determined for the most downstream station in each
reach so that the greatest amount of each allocation reach was included, based on data
availability.

Table 12. TMDL allocation summary for Allocation Reaches 1 and 2 of Upper Oyster Creek

Allocation Reach 1
Existing Loading 4,570 billion cfu/day
Allowable Loading 1,453 billion cfu/day
Waste Load Allocation (Continuous) 367 billion cfu/day
Waste Load Allocation (Non-continuous) 699 billion cfu/day
Waste Load Allocation (Total) 1,066 billion cfu/day
Load Allocation 387 billion cfu/day
Margin of Safety Implicit
Required Percent Reduction 73 %

Allocation Reach 2
Existing Loading 7,492 billion cfu/day
Allowable Loading 1,682 billion cfu/day
Waste Load Allocation (Continuous) 94 billion cfu/day
Waste Load Allocation (Non-continuous) 407 billion cfu/day
Waste Load Allocation (Total) 501 billion cfu/day
Load Allocation 1,181 billion cfu/day
Margin of Safety Implicit
Required Percent Reduction 73 %

Public Participation

The public and stakeholder participation process in TMDL development, “Public
Participation in TMDL Projects: A Guide for Lead Organizations,” is available on the
Web at <www.state.tx.us/implementation/water/tmdl/tmdlresources.html>.

In accordance with requirements of Texas House Bill 2912, an official steering
committee of stakeholders was established for the Upper Oyster Creek TMDL project in
2002. The first steering committee meeting was held in June 2003, and one or two
meetings have been held each year since that time at facilities in Sugar Land. The
steering committee members represent a broad array of interests in the watershed, such as
local industries (including wastewater treatment facilities), landowners, environmental

Texas Commission on Environmental Quality 39 B Proposed for Adoption, May 2007



One TIVIDL'fr Upper Oyster Creek, Segment 1245

groups, and local and reglonal government groups. The stakeholder committee has had

very little turnover over the life of the project. Their knowledge of thé wateished and
consistency in attending meetings and providing input have been—and will continue to
be—a valuable resource for restoring the beneficial uses of Upper Oyster Creek.

Implementation and Reasonable Assurances

The TMDL development process involves the preparation of two doeuments.

1) a TMDL, which determines the maximum amount of pollutant a water body can
receive in a single day and still meet applicable water quality standards, and

2) an implementation plan (I-Plan), which is a detailed: description and schedule of
the regulatory and voluntary management measures necessary to achieve the
pollutant reductions identified in the TMDL.

The TCEQ is comm1tted to developing I-Plans for all TMDLS adopted by the
commission and to ensuring the plans are implemented. I-Plans are critical to ensure
water quality standards are restored and maintained. They are not subject to EPA
approval.

The TCEQ works with stakeholders to develop the strategies summarized in the I-Plan, I-
Plans may use an adaptive management approach that achieves initial loading allocations
from a subset of the source categories. Adaptive management allows for development or
refinement of methods to achieve the environmental goal of the plan.

Periodic and repeated evaluations of the effectiveness of implementation methods assure
that progress is occurring, and may show that the original distribution of loading among
sources should be modified to increase efficiency. This adaptive approach provides
reasonable assurance that the necessary regulatory and voluntary activities to achieve the
pollutant reductions will be implemented.

Implementation Processes to Address the TMDL

Together, a TMDL and a TMDL I-Plan direct the correction of unacceptable water
quality conditions that exist in an impaired surface water in the state. A TMDL broadly
identifies the pollutant load goal after assessment of existing conditions and the impact
on those conditions from probable or known sources. A TMDL identifies a total loading
from the combination of point sources and nonpoint sources that would allow attainment
of the established water quality standard. : ‘

A TMDL I-Plan specifically identifies required or voluntary implementation actions that
will be taken to achieve the pollutant loading goals of the TMDL. Regulatory actions
identified in the I-Plan could include adjustment of an effluent limitation in a wastewater
permit, a schedule for the elimination of a certain pollutant source, identification of any
nonpoint source discharge that would be regulated as a point source, a limitation or
prohibition for authorizing a point source under a general permit, or a required
modification to a storm water management program (SWMP) and pollution prevention
plan (PPP)., Strategies to optimize compliance and oversight are identified in an I-Plan
when necessary. Such strategies may include additional monitoring and reporting of
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effluent discharge quality to evaluate and verify loading trends, adjustment of an
inspection frequency or a response protocol to public complaints, and escalation of an
enforcement remedy to require corrective action of a regulated entity contributing to an
impairment.

A TMDL and the underlying assumptions, model scenarios, and assessment results are
not and should not be interpreted as required effluent limitations, pollutant load
reductions that will be applied to specific permits, or any other regulatory action
necessary to achieve attainment of the water quality standard. In simple terms, a TMDL
is like a budget that determines the amount of a particular pollutant that the water body
can receive and still meet a water quality standard. The I-Plan adopted by the
Commission will direct implementation requirements applicable to certain sources
contributing a pollutant load to the impaired water.

The I-Plan will be developed through effective coordination with stakeholders affected
by or interested in the goals of the TMDL. In determining which sources need to
accomplish what reductions, the [-Plan may consider factors such as cost, feasibility, the
current availability or likelihood of funding, existing or planned pollutant reduction
initiatives such as watershed-based protection plans, whether a source is subject to an
existing regulation, the willingness and commitment of a regulated or unregulated source,
and a host of additional factors. Ultimately, the I-Plan will identify the commitments and
requirements to be implemented through specific permit actions and other means. For
these reasons, the I-Plan that is adopted may not approximate the predicted loadings
identified category by category in the TMDL and its underlying assessment, but with
certain exceptions, the 1-Plan must nonetheless meet the overall loading goal established
by the Commission-adopted and EPA-approved TMDL.

An exception would include an I-Plan that identifies a phased implementation that takes
advantage of an adaptive management approach. It is not practical or feasible to approach
all TMDL implementation as a one-time, short-term restoration effort. This is particularly
true when a challenging wasteload reduction or load reduction was required by the
TMDL, high uncertainty with the TMDL analysis exists, there is a need to reconsider or
revise the established water quality standard, or the pollutant load reduction would
require costly infrastructure and capital improvements. Instead, activities contained in the
first phase of implementation may be the full scope of the initial I-Plan and include
strategies to make substantial progress towards source reduction and elimination, refine
the TMDL analysis, conduct site-specific analyses of the appropriateness of an existing
use, and monitor in stream water quality to gage the results of the first phase. Ultimately,
the accomplishments of the first phase would lead to development of a phase two or final
[-Plan or revision of TMDL. This adaptive management approach is consistent with
established guidance from EPA (See August 2, 2006, memorandum from EPA relating to
clarifications on TMDL revisions).

The TCEQ maintains an overall water quality management plan (WQMP) that directs the
efforts to address water quality problems and restore water quality uses throughout
Texas. The WQMP is continually updated with new, more specifically focused WQMPs,
or “water quality management plan elements” as identified in federal regulations (40
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Code of Federal Regulations (CFR) Sec. 130 6(0)) Consistent with federal requlrements
each TMDL is a plan element of a WQMP and Commlsswn adoption ¢ of a TMDL is state‘
- certification of the WQMP update.

Because the TMDL does not reflect or direct specific implementation by any one

pollutant discharger, the TCEQ certifies additional “water quality management plan

elements” to the WQMP once the I-Plan is adopted by the Commission. Based upon the

TMDL and I-Plan, the TCEQ will propose and certify WQMP updates to establish

required water-quality-based effluent limitations necessary for specific TPDES

wastewater discharge permits. The TCEQ would normally establish best management

practloes (BMPs), which are a substitute for effluent limitations in TPDES MS4 storm
water permits as allowed by the federal rules where numeric effluent limitations are

infeasible (See November 22, 2002, memorandum from EPA relating to establishing

TMDL WLAs for storm water sources). Thus, TCEQ would not identify specific

11nplementat10n requirements applicable to a specific TPDES storm water permlt through

an effluent limitation update. However, the TCEQ would revise a storm water permit,

require a revised SWMP or PPP, or implement other specific rev181ons affectmg storm
Water d1schargers in accordance with an adopted I-Plan.
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

A RESOLUTION adopting one total maximum daily load (TMDL) for
bacteria in Upper Oyster Creek (Segment 1245) of
the Brazos River Basin, in Fort Bend County, as a
certified update to the State of Texas Water Quality

Management Plan.
TCEQ Docket No. 2006-1967-TML

WHEREAS, under 40 Code of Federal Regulations §130.6, the State must ensure that State and areawide
Water Quality Management Plans (WQMP) together include all necessary plan elements and that such plans are
consistent with one another;

WHEREAS, under Texas Water Code, §26.037, The Texas Commission on Environmental Quality
(commission) is charged with the approval of WQMP updates;

WHEREAS, the Texas Water Code, §5.122 allows for delegation of Commission authority to the Executive
Director under certain terms and conditions;

WHEREAS, by resolution issued on February 18, 1999 (Resolution), the Commission authorized the
Executive Director to approve WQMP revisions and updates;

WHEREAS, under the terms of the Resolution, the Commission may, in its discretion, choose to consider and
approve or disapprove proposed revisions to the WQMP;

WHEREAS, the Executive Director has drafted one TMDL for bacteria in Upper Oyster Creek (see
Attachment A) and presented it for the Commission’s consideration;

WHEREAS, the Commission finds that the TMDL for bacteria in Upper Oyster Creek complies with all state
and federal law and regulations and are consistent with all other parts of the Texas WQMP;

NOW, THEREFORE, it is resolved and ordered by the Commission that the TMDL for bacteria in Upper
Oyster Creek (Attachment A) is adopted and shall be submitted to the EPA for approval to be included in the Texas
WQMP.

Issue Date: TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

For the Commission
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June 7, 2007

The Honorable Chairman Kathleen Hartnett White VIA HAND DELIVERY
Texas Commission on Environmental Quality (MC 100)
P.O. Box 13087

Austin, Texas 78711-3087 o

iy

S wdeiii

The Honorable Commissioner Larry R. Soward

Texas Commission on Environmental Quality (MC 100)
P.O. Box 13087

Austin, Texas 78711-3087

The Honorable Commissioner H.S. Buddy Garcia
Texas Commission on Environmental Quality (MC 100)
P.O. Box 13087

Austin, Texas 78711-3087

Re:  Docket No. 2006-1967-TMDL
Upper Oyster Creek Watershed (2546-1)

Dear Commissioners:

This letter is submitted on behalf of the City of Sugar Land (the "City") regarding
the above-referenced matter scheduled to be considered on the June 13, 2007
Commission agenda. Specifically, this letter is respectfully submitted as a request to
defer adoption of the proposed Total Maximum Daily Load ("TMDL") until such time as
the surface water quality standard ("SWQS") for recreation has been reconsidered for
Segment 1245, or in the alternative, to adopt the TMDL specifically conditioned upon
coordinating the implementation of same with potential revisions to the SWQS.

The TMDL program is founded upon the premise that a SWQS standard for a
water body is not being attained, and thus, that water body is either threatened or
impaired. Once designated as impaired, the Commission is required to develop and
implement a TMDL for that water body. However, TMDL development and
implementation can take many years to complete and the science behind a SWQS, most
notably the water quality criteria, may change or evolve during this time. This is what
has happened in the Upper Oyster Creek Watershed. In this instance, the science behind
the bacteria criteria has more recently been reviewed, and the use designation for Upper
Oyster Creek may need to be reconsidered as well. The City is involved in this review
and assessment process given the potential impact to TPDES permit compliance, and the

Lloyd Gosselink Blevins Rochelle & Townsend, P.C.
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potentially large financial impact that may occur from having to treat urbanized runoff to
comply with the TMDL, as proposed.

The City, along with several other affected entities, has reviewed the proposed
TMDL. While well drafted and well intentioned, the TMDL for Upper Oyster Creek is
based upon a bacteria criteria that was adopted by the Commission using limited data
obtained from lakes in Pennsylvania and Oklahoma.! Furthermore, the SWQS is founded
upon a premise that there is only one type of recreation, and that same recreation standard
should be applied during both normal and high flow events, and to both lakes and creeks.
Given the urbanized setting of the City, and given that elevated levels of bacteria are
typically experienced during high flow events, the single standard appears to force an
impairment for Segment 1245, which is what concerns the City.

The City and others have raised these concerns with the Executive Director and
his staff. In fact, the Executive Director is, at this time, in the process of reviewing and
reconsidering the SWQS for recreation as it is applied to Upper Oyster Creek and other
water bodies. Because the most common impairment across Texas is for recreational use,
this strongly suggests that the SWQS currently adopted may need to be revised. The City
is in the process of working with the Executive Director on this very issue.

By adopting the TMDL as proposed, the Commission would be failing to
explicitly recognize this ongoing review, including the need to coordinate its efforts in
implementing the TMDL with the SWQS revision process. This same type of
coordination was recommended by the National Research Council, who in 2000 was
tasked by the United States Congress to examine the scientific basis of the TMDL
program, and recommended that water quality standards be refined prior to TMDL
development.” The City would like the Commission to also recognize this need for
coordination by deferring adoption of the TMDL indefinitely until the SWQS revision
process is complete. However, the City appreciates that such action may not be feasible.
In this regard, the City has prepared and attached hereto a revised draft Resolution that, if
the TMDL must be adopted on June 13, 2007, could be used to explicitly recognize the
need to coordinate the actions of the Executive Director in implementing the TMDL,
revising the SWQS, and issuing TPDES permits. The City would respectfully ask that, if
the Commission cannot defer adoption of this TMDL as requested, it please consider
adoption under the terms of the proposed Resolution or some similar version that
accommodates the City's concerns.

The City supports the Commission in its efforts to implement the Clean Water
Act and Chapter 26 of the Texas Water Code. The City also supports a clean and healthy
environment, including protection of the Upper Oyster Creek Watershed. What the City
asks by this letter, however, is that in protecting the Upper Oyster Creek Watershed, the

' See, EPA, 1986. Ambient Water Quality Criteria for Bacteria - 1986. EPA-440/5-84-002.
2 See, Reckhow, K. 200). Assessing the TMDL Approach to Water Quality Management. National
Academy Press, Washington DC., p. 4.
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Commission pléase ensure that the science behind the proposed TMDL — the foundation
of which is the SWQS — be confirmed before any costly management practices must be
implemented by the City to control urban runoff. If treatment and/or containment of
urban runoff is going to be required to implement the proposed TMDL, the City wants to
make sure that the proposed load reduction is indeed necessary, and that the science
behind requiring same has been peer reviewed and considered by all interested parties
through an open stakeholder process that coordinates the actions of the Executive

Director.

The City appreciates your consideration of this matter and these comments,
including the attached revised draft Resolution. Should you have any questions regarding
these materials, please feel free to contact me at your convenience.

Sinceyely,

.

Brad B. Castléberry

BBC/Idp i
2546\01\1tr070604bbe
ENCLOSURE

cc: Mr. Glenn Shankle (MC-109)
Mr. Mark Vickery, P.G. (MC-109)
Mr. Dan Eden, P.E. (MC-122)
Mr. David Schanbacher, P.E. (MC-168)
Ms. L’Oreal Stepney P.E. (MC-145)
Mr. Derek Seal (MC-100)
Ms. LaDonna Castaiiuela (MC 105)
Mr. Marc Friberg (MC-173)
Ms. Eugenia Cano, Esq.
Ms. SuEllen Staggs, P.E.
Mr. Adam Smith





TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

A RESOLUTION adopting one total maximum daily load (TMDL) for
bacteria in Upper Oyster Creek (Segment 1245) of
the Brazos River Basin, in Fort Bend County, as a
certified update to the State of Texas Water Quality

Management Plan.
TCEQ Docket No. 2006-1967-TML

WHEREAS, under 40 Code of Federal Regulations § 130.6, the State must ensure that
State and areawide Water Quality Management Plans (WQMP) together include all necessary
plan elements and that such plans are consistent with one another;

WHEREAS, under Texas Water Code, §26.037, the Texas Commission on
Environmental Quality (commission) is charged with the approval of WQMP updates;

WHEREAS, the Texas Water Code, § 5.122 allows for delegation of Commission
authority to the Executive Director under certain terms and conditions;

WHEREAS, by resolution issued on February 18, 1999 (Resolution), the Commission
authorized the Executive Director to approve WQMP revisions and updates;

WHEREAS, under the terms of the Resolution, the Commission may, in its discretion,
choose to consider and approve or disapprove proposed revisions to the WQMP;

WHEREAS, the Executive Director has drafted one TMDL for bacteria in Upper Oyster
Creek (see Attachment A) and presented it for the Commission's consideration;

WHEREAS, the Executive Director is also in the process of reviewing the surface water
quality standard for Upper Opyster Creek, currently adopted as 30 Tex. Admin. Code
§307.7(b)(1), and may consider revising same in the near future;

WHEREAS, the Commission requests that the Executive Director coordinate his efforts
assessing the surface water quality standard, including any potential revisions to same or the
designated uses of Upper Oyster Creek, when developing the Implementation Plan for the
TMDL;

WHEREAS, the Commission further requests that the Executive Director coordinate any
implementation actions imposed within TPDES permits issued in the Upper Oyster Creek
watershed by ensuring that any required load reductions are consistent with a formally adopted
Implementation Plan, and imposed in a phased manner with compliance schedules;





WHEREAS, the Commission finds that the TMDL for bacteria in Upper Oyster Creek
complies with all state and federal law and regulations and are consistent with all other parts of

the Texas WQMP;

NOW, THEREFORE, it is resolved and ordered by the Commission that the TMDL for
bacteria in Upper Oyster Creek (Attachment A) is adopted and shall be submitted to the EPA for
approval to be included in the Texas WQMP.

Issue Date: TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

For the Commission
2546\01\res070606bbc
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June 6, 2007

The Honorable Chairman Kathleen Hartnett White (MC 100)
Texas Commission on Environmental Quality

P.O. Box 13087

Austin, Texas 78711-3087

The Honorable Commissioner Larry R. Soward (MC 100)
Texas Commission on Environmental Quality

P.O. Box 13087

Austin, Texas 78711-3087

The Honorable Commissioner H.S. Buddy Garcia (MC 100)
Texas Commission on Environmental Quality

P.O. Box 13087 ‘

Austin, Texas 78711-3087

Re:  Docket No. 2006-2967-TMDL
Upper Oyster Creek Watershed (2546-1)

* Dear Commissioners:

This letter is respectfully submitted as a request to defer adoption of the proposed Total
Maximum Daily Load (“TMDL”) until such time as the surface water quality standard
(“SWQS”) for recreation has been reconsidered for Segment 1245, or in the alternative,
to adopt the TMDL specifically conditioned upon coordinating the implementation of
same with potential revisions to the SWQS.

THE TMDL program is founded upon the premise that a SWQS standard for a water
body is not being attained, and thus, that water body is either threatened or impaired.
Once designated as impaired, the Commission is required to develop and implement a
. TMDL for that water body. However, TMDL development and implementation can take
many years to complete and the science behind a SWQS, most notably the water quality
criteria, may change or evolve during this time. This is what has happened in the Upper
Oyster Creek Watershed. In this instance, the science behind the bacteria has more
recently been reviewed, and the recreational use designation for Upper Oyster Creek may
need to be reconsidered as well. The City of Sugar Land is involved in this review and
assessment process given the potential impact to TPDES permit compliance, and the
potentially large financial impact that may occur from having to treat urbanized runoff to
comply with TMDL, as proposed.

Engineering/A dministration: P.O. Box 1028 + 1004 Blume Road * Rosenberg, Texas 77471 = (281) 342-2863
Construction/Maintenance: 1022 Blume Road * Rosenberg, Texas 77471  (281) 342-0141
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Fort Bend County (“County”) along with several other affected entities, has reviewed the
proposed TMDL. While well drafied and well intentioned, the TMDL for Upper Oyster
Creek is based upon a bacteria criteria that was adopted by the Commission using limited
data obtained from lakes in Pennsylvania and Oklahoma.! Furthermore, the SWQS is
founded upon a premise that there is only one type of recreation, and that same recreation

standard should be applied during both normal and high flow events, and to both lakes
“and creeks. Given the urbanized setting of the City, and given that elevated levels of
bacteria are typically experienced during high flow events, the single standard appears to
force an impairment for Segment '1245.

The City of Sugar Land and others have raised these concerns with the Executive
Director and his staff? In fact, the Executive Director is, at this time, in the process of
reviewing and reconsidering the SWQS for recreation as it is applied to Upper Oyster
Creek and other water bodies. Because the most common impairment across Texas is for
recreational use, this strongly suggests that the SWQS currently adopted may need to be
revised.

By adopting the TMDL as proposed, the Commission would be failing to explicitly
recognize this ongoing review, including the need to coordinate its efforts in
implementing the TMDL with the SWQS revision process. = This same type of
coordination was recommended by the National Research Council, who in 2000, were
tasked by the United States Congress to examine the scientific basis of the TMDL
program, and recommended that water quality standards be refined prior to TMDL
development.® The County would prefer the Commission recognize this need for
coordination by deferring ‘adoption of the TMDL indefinitely until the SWQS revision
process is complete. However, the County appreciates that such action may not be
feasible. In this regard, the City of Sugar Land has prepared a revised draft Resolution
that, if the TMDL must ‘be adopted on June 13, 2007, could be used to explicitly
recognize the need to coordinate the actions of the Executive Director in implementing
the TMDL, revising the SWQS, and issuing TPDES permits. The County would
respectfully ask that, if the Commission cannot defer adoption of this TMDL as
requested, it please consider adoption under the terms of the proposed Resolutlon or some
sumlar version that accommodates the County S concerns, o

The County supports the Comrmssmn in its'efforts to implement the Clean Water Act and
Chapter 26 of the Texas Water Code. The' County also supports a clean and healthy
environment, mcludlng protection of the Upper Oyster Creek Watershed. What the'

See EI’A 1986 Ambienl Waier Qualzty C/tterza foz Bacteria — 1986, EPA-440/5-84- 002. Washington DC.

See Response to Comments on Upper Oyster Creek Watershed TMDL, attached hereto as Exhibit A.

3See, Reckhow, K. 2001, Assessmg the TMDL Appr oaclz to Water Quality Managément. Nauonal Academy Press,
Washington DC,, P, 4..
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County asks by this letter, however, is that in protecting the Upper Oyster Creek
Watershed, the Commission please ensure that the science behind the proposed TMDL ~
the foundation of which is the SWQS — be confirmed before any costly management
practices must be implemented to control urban runoff. If treatment and/or containment
of urban runoff is going to be required to implement the proposed TMDL, the County
wants to make sure that the proposed load reduction is indeed necessary, and that the
science behind requiring same has been peer reviewed and considered by all interested
parties through an open stakeholder process that coordinates the actions of the Executive

Director.

The County appreciates your consideration of this matter and these comments. Should
you have any questions, please feel free to contact me at your convenience.

Sincerely,
Thad W/

Mark Vogler, P.E. _
Manager/Chief Engineer
Fort Bend County Dramage Dlstrlct
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June 8, 2007
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Ms. Kathleen Hartnett White, Chairman JuN 172007
Texas Commission on Environmental Quality ot ‘
Mail Code 100 163185 omiiasantn o civichincmal Quality

P.O. Box 13087 Commissionars' Dificas

Austin, Texas 78711-3087

CERTIFIED MAIL, RECIEPT REQUESTED

RE: Docket No. 2006-1967-TMDL Request by the Texas Department of Transportation for
the Texas Commission on Environmental Quality to Defer Adoption of Total Maximum
Daily Load for Bacteria in Upper Oyster Creek Until Applicable Surface Water Quality
Standards are Refined

Dear Chairman White:

The Texas Départment of Transportation (TxDOT) appreciates the opportunity to comment on
the proposed adoption of total maximum daily load (TMDL) for bacteria in the Upper Oyster
Creek. TxDOT has two concerns regarding the adoption of this TMDL. '

First, TXDOT understands that the Texas Commission on Environmental Quality (TCEQ) is
currently undergoing their triennial review of the state surface water quality standards. During
this review the surface water quality standards and designated uses are reviewed to determine
if any revisions in these standards or uses are needed. We understand this review will include
the current designated use of recreational contact and the state surface water quality standard
for bacteria will be reexamined and if deemed appropriate revised. This designated use and
current surface water quality standard were utilized in the development of the Upper Oyster
Creek TMDL. TxDOT requests that you consider deferring adoption of this and other bacteria
TMDLs until the current surface water quality standards triennial review and revision process is
complete allowing any revisions or refinements that may be made during this review to become

final.

While TxDOT is not currently aware of discussions in Texas that would require the Stormwater
Program for Municipal Separate Storm Sewer Systems (MS4s) to implement end of pipe
treatment controls to meet the bacteria TMDL, TxDOT is concerned with costly treatment of
bacteria that our MS4 receives from other sources that TxDOT has no authority to regulate or
control. TxDOT is very concerned about any strategy that requires any type of end of pipe
treatment. Some of our concerns stem from the TCEQ web page on “TMDLS and How They
Are Implemented”. This states that “Cities may be required to control and treat runeff from their
streets”. e

THE TEXAS PLAN : 7 S ,u
REDUCE CONGESTION » ENHANCE SAFETY « EXPAND ECONOMIC OPPORTUNITY + IMPROVE AIRTQUALITY
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TxDOT MS4s are unique in that they are not point source origins of bacteria. TxDOT storm
water systems were designed prior to the Texas Pollutant Discharge Elimination System permit
‘requirements, and were constructed to intercept runoff, divert floodwater away from
transportation facilities, and to provide traffic safety. As such, these systems capture runoff
from a myrlad of dlfferent areas such as commercial, retail, farm and suburban neighborhoods.
To require TXxDOT to meet the TMDL for bactetia sources that are beyond the control and
authority of TXDOT may inappropriately require TxDOT to retrofit treatment units to the outfalls
of our storm water conveyance systems, ostensibly to remove bacteria before discharging to the
receiving waterway. Implementation of the bacteria TMDL could be technically and financially
challenging for TxDOT as well as other MS4s. If the Commission adopts the bacteria TMDL,
TxDOT requests that you would encourage staff to work with TxDOT to develop. standards
and/or controls that are both feaS|ble and reasonable

TxDOT is currently Workmg ‘with the TCEQ staff throUgh ‘the Surface Water Quality Adwsory
Work Group, to-develop important revisions to the applicable statewide surface water quallty
standards intended to protect recreational uses of our state’s water resources. TxDOT is also
working with the Houston Galveston Area Council to develop protocols for conducting
recreational - use attainability analyses for state water bodies. TxDOT 'is commiitted to
implementing cost effective and appropriate storm water quality management programs while
providing the public WIth a safe and eff:cnent transportatlon mfrastruoture : .

Our representatives plan to attend the June 13, 2007 CommISS|on meetmg, WhICh is when we
understand that this item will be formally considered. They will be able to answer additional
questions, if any, about this request. Until then, if there are questions, please contact
“Norm King of my staff at (512) 416-2705. R ERREERE S SRR

- Slncerely, :
MlchaeIW Behrens PE
Executive Director

cc: Derek Seal, General Counsel, TCEQ
Dianna F. Noble, P.E., Dlrector Environmental Affairs Division, TxDOI
‘Norm J. King, Enwronmental Affairs Division, TXDOT - -
Gary K. Trietsch, P.E., Houston District Engineer, TxDOT
Sam C. Talje, P.E., Houston District, TxDOT
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August 2, 2007

Ms. LaDonna Casranuela

: VIA FACSIMILE
Chief Clerk's Office ‘ : AND FIRST-CLASS MATL
Texas Commission on annronmema] Quahty '
P.0O. Box 13087

Austin, Texas 78711-3087

Re:  Docket No. 2006-1967-TMDL

Upper Oyster Creek Watershed (2546-1)
Dear Ms. Castafiuela:

This letter 1s submitted on bchali of the City of Sugar Land (the "Clty“) regarding the
abovc-referenced matter scheduled for consideration on the August 8, 2007 Commission

Agenda. Specifically, this letter is submitted to provide further comment for this matter and
request consideration for participation as thc Commission proceeds to 1mplement the proposed
TMDL.

For the record, the City remains opposed to the adoption of the proposcd TMDL for
Upper Oyster Creek for the reasons previously offered in writing and in public comument.
Notwithstanding that fact, the City apprecjates the Commission's concerns regarding the mandate
from EPA to adopt a certain number of TMDLs and comply with the 303(d) list. The City also
appreciates the assurances made by the Commission to work with il, and others, to verify or
amend this TMDL, as needed, through the implcmentation phase and stream standards revision -
process. Given these assuraoces, the City respectfully defers to the Commission in adopting this
- TMDL, but requests to be directly involved in the development of the Implementation Plan for
this TMDL, and the development of any best management practices that may be deemed
necessary to control municipal stormwater within the watershed of Upper Oyster Creek

The City appreciates the Comiission's cons1dera'non of its concerns and its w1111ngncss
to work with the City on this important matter.
Sincerqly, \

=
Brad B. leberyy . €

BBC/ldp
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Lloyd Gosselink Blevins Rochelle & Townsend, P.C





NGLG | VGU Lok nus L LUV UL 1L

08/02/2007 14:10 FAX 512 472 0532 LLOYD GOSSELINK . . 10037003

Ms. LaDonna Castafivela
. August 2, 2007
Page 2

cc: Chairman Kathleen Hartnett White

Commissioner Larry Soward
Commissioner Buddy Garcia
Mr, David Schanbacher, P.E. (MC—168)
Mr. Tom Webber

- Ms. Eugenia Cano
Ms. SuEllen Staggs

~ Mr. Adam Smith ‘ S

" Mr. Michael Bloom : o o





