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1.0 INTRODUCTION

1.1 BACKGROUND

Several stream segments of the San Jacinto River Basin above Lake Houston have been
identified as impaired due to high bacteria levels that exceed state criteria for contact recreation.
The Texas Commission on Environmental Quality (TCEQ) has included these segments on the
303(d) List under Category 5a, meaning that a TMDL can be scheduled immediately, and
Category 5c, meaning that additional data will be collected before a TMDL is scheduled. A
complete list of the impaired segments addressed in this report is provided in Table 1-1.

Table 1-1: Impaired Segments

Segment 303(d)

Number Segment Name Category
1002 Lake Houston ba
1003 East Fork San Jacinto ba
1004 West Fork San Jacinto 5a
1004D Crystal Creek ba
1004E Stewarts Creek ba
1008 Spring Creek 5a
1008B Upper Panther Branch 5a
1008H Willow Creek 5a
1009 Cypress Creek ba
1009C Faulkey Gully 5¢
1009D Spring Gully 5¢
1009E Little Cypress Creek ba
1010 Caney Creek 5a
1011 Peach Creek 5a

This report provides a preliminary assessment of the E. coli bacteria data available for each of
these impaired segments. This report is organized by the primary segments shown in bold. Sub-
segments, which include the alphabetic suffix, are included in the report sections corresponding
to their primary segments. Figure 1-1 shows the locations of the primary segments.
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Figure 1-1: Segments of Project Study Area

1.2 BASIN-WIDE INFORMATION

This section includes land-use, soils, population, and waste-disposal data for the entire study
area. The land use data are shown in Figure 1-2. These data are from the 2001 National Land
Cover Database developed by the USGS. Land use data are discussed in more detail, on a
segment-by-segment basis in the following sections of this report.

Soils data are presented in Figure 1-3. These data were retrieved from the NRCS Soils Website
(http://soils.usda.gov/) and represent the most current soil classifications available. Figure 1-3
shows the various soil associations present in the study area. The figure is color-coded based on
the soil textures common t the soils in these associations.

Population data for 1990 and 2005 are shown in Figures 1-4 and 1-5, respectively. The data

shown are from the US Census Bureau. From these figures, it is clear that significant
development has occurred in parts of the watershed.
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Waste-disposal data are presented in Figures 1-6 and 1-7. These data are from the 1990 U.S.
Census which included a question regarding the means of household sewage disposal. The
available responses to this question were “public sewer”, “septic tank or cesspool”, and “other
means.” The vast majority of responses fell within the first two categories. Unfortunately, this
question was not posed in the 2000 Census. Because of the age of this information and because
of the rapid development occurring in parts of the study area, these data should be interpreted
with caution.
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20 LAKE HOUSTON, SEGMENT 1002

2.1 TCEQ ASSESSMENT FOR 303(d) LIST

When determining compliance with state water quality criteria, TCEQ often divides segments
into various assessment units (AU) to refine the spatial resolution of the impairment.
Assessment units for Lake Houston are shown in Table 2-1.

The information included in Table 2-1 is from the Draft 2006 Texas Water Quality Inventory,
which was used as a basis for the Draft 2006 Texas 303(d) List (TCEQ, 2007). The period of
record used by TCEQ in this assessment was 1 December 1999 through 30 November 2004. The
“# Exceed” column provides the number of samples that exceeded the grab sample criterion for
E. coli (394 org/100mL). Generally, TCEQ allows up to 25% of the samples to exceed the grab
sample criterion before considering the reach impaired. The “Geo. Mean” column provides the
geometric mean of the E. coli samples. If this number exceeds the criterion of 126 org/100mL,
then the reach is considered impaired. As shown, only one of the assessment units was found to
be impaired for E. coli.

Table 2-1: Lake Houston Assessment Units and Results

Assessment . " # # Geo. .
Unit Segment Name Assessment Unit Description samples | Exceed | Mean Impaired
Confluence with Red Gully to
1002 _01 Lake Houston EM 1960 East Pass 372 41 41 No
West Lake Houston Parkway
1002_02 Lake Houston to FM 1960 West Pass 695 117 57 No
FM 1960 to Missouri Pacific
1002_03 Lake Houston Railroad 51 6 53 No
1002_04 Lake Houston Missouri Pacific Railroad to | g 13 72 No
- Foley Road
1002_05 Lake Houston From Foley Road to Dam 291 75 58 No
Confluence with Spring Creek
1002_06 Lake Houston to West Lake Houston Pkwy 173 55 182 Yes
Confluence with East Fork
1002_07 Lake Houston San Jacinto River to 51 7 54 No
confluence with Red Gully

The location of the impaired assessment unit (1002_06) and surrounding area is displayed in
Figure 2-1. Also shown in this figure are water quality sampling locations where E. coli data
have been regularly collected. Generally, each assessment unit corresponds to one or more
sampling sites. The impaired assessment unit (1002_06) corresponds only to sampling station
11213. Station 18669, at Lake Houston Parkway, is part of assessment unit 1002_02, which also
includes Stations 18667 and 11211.

PrelimDataReview.doc 7



& thré\ Caney Peach East
&,  Oak Creek Creek Creek Fork
2 Luce
West Bayou
Fork
+ _
= 623 ]
+ Lake Houston L,
1002_2 @ =l :
Spring Lake Houston : :
Creek 1002_6 ¢
) f1213% g - /Q
T g — B il
N ol |
; T ™
/ 2
2 : { Fm 1280 3
—_——
_._r’*;,-—/ ¢ d T
____5 Il = 11208 s
N
+ +
Legend ——L—- - -
Subbasin + +
Reach + ;
A TCEQ Sampling Site . .
| | A USGSFlow Gage T
+ Discharger +SLEE —_
0 1.25 25 "
il 72000 2
JMA, June 2007 J A i

Figure 2-1: Lake Houston Study Area

PrelimDataReview.doc 8



2.2 SUMMARY OF E. COLI DATABY STATION

With very few exceptions, E. coli sampling did not begin until 2000. (Before 2000, samples
were only analyzed for fecal coliform.) Table 2-2 provides an inventory of active E. coli
sampling sites in the West Fork arm of the reservoir, and Table 2-3 provides a summary of the
currently available E. coli data for these sites. Table values in bold are indicative of exceedances
of state criteria. It is important to note that the data in this table typically cover a longer period
of record than that used in the Draft 2006 Texas Water Quality Inventory.

Table 2-2: Lake Houston, West Fork Arm Sampling Sites
TCEQ# TCEQ Description

LAKE HOUSTON WEST FORK SAN JACINTO ARM AT US 59 392
11213 METERS SOUTH AND 71 METERS WEST OF INTERSECTION OF
HAMBLEN ROAD AND US 59

LAKE HOUSTON/WEST FORK SAN JACINTO RIVER AT
18669 NORTHBOUND/DOWNSTREAM W LAKE HOUSTON PKWY BRIDGE
380 M FROM INTERSECTION WITH KINGWOOD GREENS DR

LAKE HOUSTON IN THE WEST FORK SAN JACINTO RIVER
18667 CHANNEL 270 M EAST AND 60 M NORTH OF MISTY COVE AT
ATASCOCITA PLACE DR

Table 2-3: Lake Houston, West Fork Arm E. coli Data Summary

Station 11213 18669 18667
Reach WF Arm  WF Arm  WF Arm
Begin Date Jun-00 Dec-01  Jun-00
End Date Jun-06 May-05 May-05
Count 192 278 57
75th Percentile 689 385 436
Geometric mean 211 102 92
25th Percentile 40 27 20

2.3  SPATIAL AND TEMPORAL ANALYSIS

Spatial analysis can be helpful when attempting to locate sources of bacteria. Figure 2-2 shows
the variation in bacteria concentrations from upstream to downstream across the watershed. As
shown, the bacteria concentrations are highest at the most upstream station, and significantly
lower at the two downstream station. The large drop in bacteria levels between the first two
stations is probably due to natural bacteria die-off, resulting from the long travel time between
stations.

Temporal analysis can be useful for determining the emergence or diminution of bacteria sources
over time. Figures 2-3, 2-4, and 2-5 present bacteria concentration over time for each of the
three stations included in Table 2-3. For these stations, no significant temporal trends were
observed. However, it was noted (particularly at Station 18669) that bacteria concentrations
appear to be higher during the winter season than the summer.

PrelimDataReview.doc 9



4 Main Stem — 394 org/100mL 126 org/100mL

800
700 -
75th Percentile
B00 F -
3500 -
=
o
2
g 4004
3
W 300 +-------————m ]
Geometric
204+--------—o_____®Mean  ________ |\
100 +-------~—""—————{- - - o -
< 25th Percentile
0 T T T
11213 18669 18667
>>Downstream>>
Figure 2-2: West Fork Arm Lake Houston Spatial Analysis
¢ Samples —— 394 org/100mL 126 org/lOOmL‘
100,000 ‘ ‘ ‘ ‘ ‘
| * | & | | \.
| | | | ’
1 L ________1_4® _____1________21 a @l ___
10,000 R 3 ‘ St
T : | Y :‘ ’\. :0
5 RIS A RSN g
S L000 e b e e e e
=2 CEE e Ces e d pe e ¥ L0
e ’0: ' :z. & 0:0 * "l ’m”:’
= 100 ,,,,,?,,,,1,,.,,,93,,1,9,0,,,’,2,1“ ,,,,,, ?,,,,,,,,;,,:,,,Q,,
S REEEDORL L IOt IR
i ®we? o0 0® Ao 200 * ‘., . ¢ 2
10 +-------- e R e e e R
| | P | * | |
1 : : : : :
Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06
Figure 2-3: Temporal Analysis: Lake Houston at US 59 (#11213)

PrelimDataReview.doc

10




126 org/100mL \

¢ Samples —— 394 org/100mL

S
. * ¢
. ¢ i
'Y . ¢
S
»owoto ononot o %
'S
M LS ¢ * L
'S 0&% b
onooono ., $
*%, s 0&00 *
-, 000 030“00
LA L 2 i
L X 3
AR
tede a8

10,000

T
o —
—

1,000 ~
100 +

(woot/610) 1109 "3

Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06

Jan-00

Figure 2-4: Temporal Analysis: Lake Houston Parkway (#18669)

126 org/100mL \

394 org/100mL

¢ Samples

10,000

T
o —
—

1,000 -
100 +

(Qwoot/610) 1100 3

Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06

Jan-00

Figure 2-5: Temporal Analysis: Lake Houston at Misty Cove (#18667)

11

PrelimDataReview.doc



24  LOAD DURATION CURVE DEVELOPMENT

2.4.1 Flow Duration Curves

A flow duration curve (FDC) is a graph of daily average streamflow versus the percent of days
that the average streamflow value is exceeded. FDCs are typically developed using daily flow
data collected at USGS gaging stations. However, there are no flow gages in the West Fork Arm
of Lake Houston. Instead, flow was estimated by summing the flows from the West Fork San
Jacinto River, Spring Creek, and Cypress Creek. These flows were determined from USGS
gages 8068090, 8068500, and 8069000, respectively, using appropriate drainage area
adjustments. Additional description of these gages is provided in report sections corresponding
to the segments the gages are located within.

The synthesized flow duration curve for the West Fork Arm of the reservoir is shown in Figure
2-6.
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Figure 2-6: Lake Houston Flow Duration Curve
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2.4.2 Load Duration Curves

This section presents load duration curves for various water quality sampling stations throughout
the study area. The bacterial loads are the product of each grab sample bacteria concentration
and the corresponding mean daily streamflow rate. Bacteria standards are represented in these
figures by curves for the geometric mean and grab sample criteria, 126 org/100mL and 394
org/100mL, respectively. Load duration curves are presented from upstream to downstream.

An LDC for Lake Houston at US Highway 59 is presented in Figure 2-3. At this station, the
greatest exceedances typically occur under high flow conditions (0-20" percentile), but
exceedances are also common at lower flows.

An LDC for Lake Houston at Lake Houston Parkway is presented in Figure 2-4. As with the
previous station, the greatest exceedances typically occur under high flow conditions. However,
under low flows, bacteria levels appear to meet state criteria, probably as a result of longer
residence times that allow more opportunity for the natural die-off of bacteria. A LDC for Lake
Houston at Misty Cove is presented in Figure 2-5. Bacteria loads at this station appear similar to
the previous station.
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Figure 2-3: LDC for Lake Houston at US 59 (#11213)
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2.5 DISCUSSION OF POTENTIAL SOURCES

There have historically been two general classifications of sources of pollutants that were
distinguished by the mechanism of release to a receiving stream. Sources that were released via
a pipe or defined outfall were labeled as “point sources”, while sources that were diffuse in
nature were labeled as “nonpoint sources”. Thus, “point sources” of bacteria would usually
include facilities such as wastewater treatment plants. Traditional “nonpoint sources” would
include, but not be limited to, leaking sewer systems, failing septic systems, pets, wildlife,
livestock, and general urban and rural runoff. However, TMDLs do not always adhere to the
traditional usage of the terms point source and nonpoint source.

In accordance with EPA guidance, TMDLs are developed to establish two categories of
allocations: wasteload allocations (WLAs) and load allocations (LA). EPA has determined that
any source flowing into a waterway and covered by a permit should be classified as a waste load
and be included in the WLA category. Thus, the “waste load” category would include not only
facilities such as wastewater treatment plants, but also discharges of runoff from municipal areas
covered under stormwater permits (MS4s).

Remaining diffuse sources of pollutants that are not covered by permit are defined as “loads” and
ultimately are subject to development of the LA. This would include runoff from rural or urban
areas outside of permitting jurisdictions.

2.5.1 Upstream Sources

Water quality in the West Fork Arm of Lake Houston is dominated by inflows from the West
Fork San Jacinto River and its tributaries (including Spring and Cypress Creeks). It is possible
that if bacteria levels in these upstream segments are reduced, then bacteria levels in the West
Fork Arm of Lake Houston will also decline.

2.5.2 Runoff Sources

Runoff sources of bacteria can fall into either the waste load or load category, depending on the
presence or absence of a permit allowing for discharge into a waterway. Runoff sources of
bacteria can be anticipated based on land use. For example, it has been observed that natural
areas typically produce the smallest runoff source loads. This is because they tend to produce
the least runoff volume and tend to have the lowest density of fecal sources. Rural (farm and
ranch) areas also tend to have smaller source loads for the same reasons. However, in both
natural and rural areas, significant bacteria sources can still sometimes exist. For example,
natural areas could include dense waterfowl areas, and rural areas could include confined animal
pens. Urban areas tend to produce larger bacteria loads. This is generally the result of high
impervious cover, which increases the frequency and intensity of runoff events. It can also be
the result of an increasing density in potential sources (leaking sewage collection systems, failing
septic drainfields, pets, wildlife, etc.).

Land uses in the watershed surrounding Lake Houston are shown in Figure 2-6. As shown, the

watershed surrounding the impairment is comprised primarily of developed land, forest, and
wetlands. The source of the data is USGS, 2001.
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2.5.3 Wastewater Treatment Facilities

Wastewater treatment plants have the potential to contribute significant bacteria loads if
complete disinfection is not achieved. These loads may be most noticeable under low flow
conditions, during which some streams may be effluent dominated. However, it is also possible
for treatment plants to contribute significant loads under wet weather conditions. This could be
the case if increased loading due to stormwater inflow and infiltration results in poorer plant
performance.

For reference, wastewater treatment discharges in the Lake Houston watershed are shown in
Table 2-4. However, it should be noted that all of these facilities are located downstream of the
impaired monitoring location at US Highway 59, and are therefore not a cause of the
impairment. Treatment plant locations are shown in Figure 2-7. It should also be noted that
there are numerous treatment plants located in the watersheds of the major tributaries, especially
Spring Creek and Cypress Creek.

Table 2-4 includes the permitted flow, estimated current flow, and disinfection monitoring
requirements for each facility. Facilities without monitoring requirements for disinfection
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(marked “N”) are typically facilities without a significant potential bacteria source (i.e. industries
or drinking water treatment plants).

Table 2-4: Lake Houston Wastewater Treatment Facility Summary

TCEQ Permit  EPA Permit Permitted Current Disinfection
Number Number Name County Flow (MGD) Flow (MGD)  Monitoring
02642-000 TX0093483 PWT Enterprises, Inc. Montgomery 0.003 0.0007 N
10495-146 TX0066583 City of Houston Harris 6.6 5.1 F
10495-149 TX0115924 City of Houston Harris 0.95 0.39 F
12242-001 TX0084042 Porter MUD Montgomery 1.6 0.49 C
13526-001 TX0105996 Kings Manor MUD Harris 0.4 0.22 C
14650-001 TX0128244 Pulte Homes of Texas LP Harris 0.45 0 C

C=chlorine residual, F=fecal coliform, N=none, unk=unknown
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Figure 2-7: Lake Houston Treatment Facility Discharge Locations
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3.0 EAST FORK SAN JACINTO RIVER, SEGMENT 1003

3.1 TCEQ ASSESSMENT FOR 303(d) LIST

When determining compliance with state water quality criteria, TCEQ often divides segments
into various assessment units (AU) to refine the spatial resolution of the impairment.
Assessment units for the East Fork of the San Jacinto River are shown in Table 3-1.

The information included in Table 3-1 is from the Draft 2006 Texas Water Quality Inventory,
which was used as a basis for the Draft 2006 Texas 303(d) List (TCEQ, 2007). The period of
record used by TCEQ in this assessment was 1 December 1999 through 30 November 2004. The
“# Exceed” column provides the number of samples that exceeded the grab sample criterion for
E. coli (394 org/100mL). Generally, TCEQ allows up to 25% of the samples to exceed the grab
sample criterion before considering the reach impaired. The “Geo. Mean” column provides the
geometric mean of the E. coli samples. If this number exceeds the criterion of 126 org/100mL,
then the reach is considered impaired. As shown, all three of the assessment units were found to
be impaired for E. coli.

Table 3-1: East Fork Assessment Units and Results

Assessment Assessment Unit # # Geo. .
Unit Segment Name Description Samples | Exceed | Mean Impaired
East Fork San Jacinto Confluence with Caney
1003_01 River Creek upstream to US 59 v 18 183 Yes
. US Hwy 59 to 25 miles
1003_02 East ForIF;_San Jacinto upstream (just upstream of 36 10 189 Yes
iver
Clear Creek confluence)
. 25 miles upstream of US 59
1003_03 East ForIFé_San Jacinto to US 190 (upper segment 11 3 197 Yes
iver
boundary)

The locations of the assessment units are displayed in Figure 3-1. Also shown in this figure are
water quality sampling locations where E. coli data have been regularly collected. Generally,
each assessment unit corresponds to one or more sampling sites.
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3.2 SUMMARY OF E. COLI DATA BY STATION

With very few exceptions, E. coli sampling did not begin until 2000. (Before 2000, samples
were only analyzed for fecal coliform.) Table 3-2 provides an inventory of active E. coli
sampling sites, and Table 3-3 provides a summary of the currently available E. coli data for these
sites. Table values in bold are indicative of exceedances of state criteria. It is important to note
that the data in this table typically cover a longer period of record than that used in the Draft
2006 Texas Water Quality Inventory.

Table 3-2: East Fork Sampling Sites
TCEQ# TCEQ Description

EAST FORK SAN JACINTO RIVER IMMEDIATELY DOWNSTREAM OF
SH 150 WEST OF COLDSPRING

14242 EAST FORK SAN JACINTO RIVER IMMEDIATELY DOWNSTREAM OF
US 59 AT RED GULLY

11235 EAST FORK SAN JACINTO RIVER AT FM 1485

17431

Table 3-3: East Fork E. coli Data Summary

Station 17431 14242 11235
Reach E Fork E Fork E Fork
Begin Date Mar-02  Jun-00  Jun-00
End Date Jul-04 Apr-05  May-05
Count 11 39 86
75th Percentile 620 492 423
Geometric mean 197 199 198
25th Percentile 84 79 79

3.3  SPATIAL AND TEMPORAL ANALYSIS

Spatial analysis can be helpful when attempting to locate sources of bacteria. Figure 3-2 shows
the variation in bacteria concentrations from upstream to downstream across the watershed. As
shown, the bacteria concentrations are of similar magnitude at each of the three sampling sites.

Temporal analysis can be useful for determining the emergence or diminution of bacteria sources
over time. Figures 3-3, 3-4, and 3-5 present bacteria concentration over time for stations 17431,
14242, and 11235, respectively. For these stations, no significant temporal trends were
observed.
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3.4  LOAD DURATION CURVE DEVELOPMENT

3.4.1 Flow Duration Curves

A flow duration curve (FDC) is a graph of daily average streamflow versus the percent of days
that the average streamflow value is exceeded. FDCs are typically developed using daily flow
data collected at USGS gaging stations. For this project, the desired period of record for FDC
development is 1987-2006. Table 3-4 identifies the active USGS flow gaging stations in the
segment for this time period. The locations of these gages are presented in Figure 3-1. Flow
duration curves for these two USGS stations are shown in Figure 3-6.

Table 3-4: East Fork USGS Flow Gages

. . Available FDC
Station Stream Location data
08070000 East ForK San near Cleveland, 1987-2006

Jacinto River TX
08070200 East Fork San  near New Caney, 1987-2006

Jacinto River

X
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Figure 3-6: East Fork Flow Duration Curves
To create load duration curves, each water quality sampling site must have a complete flow

record. Since most sampling sites do not have a corresponding USGS flow gage, these records
have to be synthesized using nearby gages and drainage area adjustment factors.
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3.4.2 Load Duration Curves

This section presents load duration curves for various water quality sampling stations throughout
the study area. The bacterial loads are the product of each grab sample bacteria concentration
and the corresponding mean daily streamflow rate. Bacteria standards are represented in these
figures by curves for the geometric mean and grab sample criteria, 126 org/100mL and 394
org/100mL, respectively. Load duration curves are presented from upstream to downstream
along the main segment, and then along tributaries.

An LDC for the East Fork San Jacinto River at State Highway 150 is presented in Figure 3-7.
There are too few data for this station to draw any conclusions from LDC analysis. Additional
sampling could provide better source characterization at this station.

Figures 3-8 and 3-9 present LDCs for the East Fork at US Highway 59 and FM 1485,
respectively. For both of these stations, the greatest exceedances typically occur under high flow
conditions (0-20™ percentile), but high bacteria levels are observed under lower flow conditions
as well. Therefore, it is possible that both wet and dry weather bacteria sources contribute
significantly to these stations.

LE+15 5
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e Samples -

I e S e
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Figure 3-7: LDC for East Fork at SH 150 (#17431)
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3.5 DISCUSSION OF POTENTIAL SOURCES

There have historically been two general classifications of sources of pollutants that were
distinguished by the mechanism of release to a receiving stream. Sources that were released via
a pipe or defined outfall were labeled as “point sources”, while sources that were diffuse in
nature were labeled as “nonpoint sources”. Thus, “point sources” of bacteria would usually
include facilities such as wastewater treatment plants. Traditional “nonpoint sources” would
include, but not be limited to, leaking sewer systems, failing septic systems, pets, wildlife,
livestock, and general urban and rural runoff. However, TMDLs do not always adhere to the
traditional usage of the terms point source and nonpoint source.

In accordance with EPA guidance, TMDLs are developed to establish two categories of
allocations: wasteload allocations (WLAs) and load allocations (LA). EPA has determined that
any source flowing into a waterway and covered by a permit should be classified as a waste load
and be included in the WLA category. Thus, the “waste load” category would include not only
facilities such as wastewater treatment plants, but also discharges of runoff from municipal areas
covered under stormwater permits (MS4s).

Remaining diffuse sources of pollutants that are not covered by permit are defined as “loads” and
ultimately are subject to development of the LA. This would include runoff from rural or urban
areas outside of permitting jurisdictions.

3.5.1 Upstream Sources

There are no waterbodies upstream of the East Fork San Jacinto River,

3.5.2 Runoff Sources

Runoff sources of bacteria can fall into either the waste load or load category, depending on the
presence or absence of a permit allowing for discharge into a waterway. Runoff sources of
bacteria can be anticipated based on land use. For example, it has been observed that natural
areas typically produce the smallest runoff source loads. This is because they tend to produce
the least runoff volume and tend to have the lowest density of fecal sources. Rural (farm and
ranch) areas also tend to have smaller source loads for the same reasons. However, in both
natural and rural areas, significant bacteria sources can still sometimes exist. For example,
natural areas could include dense waterfowl areas, and rural areas could include confined animal
pens. Urban areas tend to produce larger bacteria loads. This is generally the result of high
impervious cover, which increases the frequency and intensity of runoff events. It can also be
the result of an increasing density in potential sources (leaking sewage collection systems, failing
septic drainfields, pets, wildlife, etc.).

Land use data for the East Fork watershed are shown in Figure 3-10. As shown, the upper
portion of the watershed includes primarily forest, wetland, and pasture. The lower portion of
the watershed includes rural and light residential land uses. The source of the data is USGS,
2001.
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3.5.3 Wastewater Treatment Facilities

Wastewater treatment facilities have the potential to contribute significant bacteria loads if
complete disinfection is not achieved. These loads may be most noticeable under low flow
conditions, during which some streams may be effluent dominated. However, it is also possible
for treatment plants to contribute significant loads under wet weather conditions. This could be
the case if increased loading due to stormwater inflow and infiltration results in poorer plant
performance.

Wastewater treatment plants in the East Fork watershed are shown in Table 3-5. This table
includes the permitted flow, estimated current flow, and disinfection monitoring requirements for
each facility. Facilities without monitoring requirements for disinfection (marked “N”) are
typically facilities without a significant potential bacteria source (i.e. industries or drinking water
treatment plants). Treatment facility discharge locations are shown in Figure 3-11. For this
segment, the total permitted flow is approximately 0.9 MGD (1.4 cfs), and the total current
effluent flow is approximately 0.6 MGD (0.9 cfs). (For facilities with unknown current flows,
half the permitted flow was used.) Wastewater treatment facilities can reEresent a significant
portion of the segment’s baseflow (which could be defined as the 50" to 99™ percentile range of
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the FDC). At the 50" percentile flow, current effluent discharges account for about 1% of total
stream flow, while at the 99" percentile, they account for about 6% of the total flow.

Table 3-5: East Fork Wastewater Treatment Facility Summary

TCEQ Permit EPA Permit Permitted Current Disinfection
Number Number Name County Flow (vGD) Flow (MvGD)  Monitoring
01905-000 TX0028169 New Waverly Ventures Ltd Co Walker variable 0.10 F
02919-000 TX0102121 Gardner Glass Products, Inc Walker 0.102 unk N
04249-000 TX0123421 Steely Lumber Co., Inc. Walker n/a unk N
10766-001 TX0053473 City of Cleveland Liberty 0.75 0.41 C
11844-001 TX0071765 Forest Glen, Inc Walker 0.04 0.009 C

C=chlorine residual, F=fecal coliform, N=none, unk=unknown
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Figure 3-11: East Fork Treatment Facility Discharge Locations
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4.0 WEST FORK SAN JACINTO RIVER, SEGMENT 1004

41 TCEQ ASSESSMENT FOR 303(d) LIST

When determining compliance with state water quality criteria, TCEQ often divides segments
into various assessment units (AU) to refine the spatial resolution of the impairment.
Assessment units for the West Fork of the San Jacinto River are shown in Table 4-1.

The information included in Table 4-1 is from the Draft 2006 Texas Water Quality Inventory,
which was used as a basis for the Draft 2006 Texas 303(d) List (TCEQ, 2007). The period of
record used by TCEQ in this assessment was 1 December 1999 through 30 November 2004. The
“# Exceed” column provides the number of samples that exceeded the grab sample criterion for
E. coli (394 org/100mL). Generally, TCEQ allows up to 25% of the samples to exceed the grab
sample criterion before considering the reach impaired. The “Geo. Mean” column provides the
geometric mean of the E. coli samples. If this number exceeds the criterion of 126 org/100mL,
then the reach is considered impaired. As shown, three of the assessment units were found to be
impaired for E. coli, and one unit was found to be unimpaired.

Table 4-1: West Fork Assessment Units and Results

Assessment Assessment Unit # # Geo. .
Unit Segment Name Description Samples | Exceed | Mean Impaired
1004 01 West Fog(i\? :rn Jacinto Lake Conroe Dam to IH45 39 6 60 No
West Fork San Jacinto IH 45 to the Spring Creek
1004_02 River confluence 38 10 167 Yes
Confluence with West Fork
San Jacinto River upstream
1004D_01 Crystal Creek to confluence of the East 86 19 136 Yes
and West Forks of Crystal
Creek
From Airport Rd to
1004E_02 Stewarts Creek confluence with West Fork 88 33 225 Yes
San Jacinto River

The locations of the assessment units are displayed in Figure 4-1. Also shown in this figure are
water quality sampling locations where E. coli data have been regularly collected. Generally,
each assessment unit corresponds to one or more sampling sites. However, at site #11250,
bacteria sampling did not begin until late 2004, and so this station was not included in the
TCEQ’s 2006 assessment.
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42 SUMMARY OF E. COLI DATA BY STATION

With very few exceptions, E. coli sampling did not begin until 2000. (Before 2000, samples
were only analyzed for fecal coliform.) Table 4-2 provides an inventory of active E. coli
sampling sites, and Table 4-3 provides a summary of the currently available E. coli data for these
sites. Table values in bold are indicative of exceedances of state criteria. Because of the limited
number of data available at Station 11250, the results for this station should be interpreted with
caution. It is important to note that the data in this table typically cover a longer period of record
than that used in the Draft 2006 Texas Water Quality Inventory.

Table 4-2: West Fork Sampling Sites
TCEQ# TCEQ Description USGS #

WEST FORK SAN JACINTO RIVER IMMEDIATELY DOWNSTREAM
11251 5F SH 105 NW OF CONROE 08067650

WEST FORK SAN JACINTO RIVER 70 METERS UPSTREAM OF FM

11250 2854 WEST OF CONROE

16626 STEWARTS CREEK 175 METERS DOWNSTREAM OF SH LOOP 336
SOUTHEAST OF CONROE

16624 WEST FORK SAN JACINTO RIVER 267 METERS DOWNSTREAM OF

SH 242/LAZY RIVER ROAD
16635 CRYSTAL CREEK AT SH 242 SOUTHEAST OF CONROE

Table 4-3: West Fork E. coli Data Summary

Station 11251 11250 16626 16624 16635
Reach W Fork W Fork Stewarts W Fork  Crystal
Begin Date Jun-00 Oct-04 Jun-00 Jun-00 Jun-00
End Date Apr-05 Jul-06 Apr-05 Apr-05 Apr-05
Count 41 8 91 41 89
75th Percentile 130 366 373 400 316
Geometric mean 69 178 229 170 164
25th Percentile 20 95 210 62 25

43  SPATIAL AND TEMPORAL ANALYSIS

Spatial analysis can be helpful when attempting to locate sources of bacteria. Figure 4-2 shows
the variation in bacteria concentrations from upstream to downstream across the watershed. As
shown, the lowest bacteria concentrations are observed at the most upstream station (11251).
The highest bacteria concentrations can generally be found at Station 16626, on Stewarts Creek.

Temporal analysis can be useful for determining the emergence or diminution of bacteria sources
over time. Figures 4-3, 4-4, and 4-5 present bacteria concentration over time for main stem
station 16624 and tributary stations 16626 and 16635. For these stations, no significant temporal
trends were observed.
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4.4

LOAD DURATION CURVE DEVELOPMENT

4.4.1 Flow Duration Curves

A flow duration curve (FDC) is a graph of daily average streamflow versus the percent of days
that the average streamflow value is exceeded. FDCs are typically developed using daily flow
data collected at USGS gaging stations. For this project, the desired period of record for FDC
development is 1987-2006. Table 4-4 identifies the active USGS flow gaging stations in the
segment for this time period. The locations of these gages are presented in Figure 4-1. The flow
records for Gage 08067650 include large gaps making the data unusable for FDC development.
Generally, these gaps corresponded with periods of low to moderate flows. Flow duration curves

for the two applicable USGS stations are shown in Figure 4-6.

Flow (cfs)

Table 4-4. West Fork USGS Flow Gages

Station Stream Location Available FDC
data
West Fork San  below Lk Conroe
08067650 Jacinto River near Conroe, TX N/A
West Fork San
08068000 Jacinto River near Conroe, TX 1987-2006
West Fork San  above Lk Houston
08068090 Jacinto River near Porter, TX 1987-2006
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Figure 4-6: West Fork Flow Duration Curves
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To create load duration curves, each water quality sampling site must have a complete flow
record. Since most sampling sites do not have a corresponding USGS flow gage, these records
have to be synthesized using nearby gages and drainage area adjustment factors. For the two
tributary stations, flow records were synthesized based on the nearby USGS flow gage 08070500
on Caney Creek, which has a more similar upstream drainage area. Additional description of
this gage is presented in Section 7.0.

4.4.2 Load Duration Curves

This section presents load duration curves for various water quality sampling stations throughout
the study area. The bacterial loads are the product of each grab sample bacteria concentration
and the corresponding mean daily streamflow rate. Bacteria standards are represented in these
figures by curves for the geometric mean and grab sample criteria, 126 org/100mL and 394
org/100mL, respectively. Load duration curves are presented from upstream to downstream
along the main segment, and then along tributaries. For the stations on the main stem of the
West Fork, the determination of dry versus wet weather flow conditions can be somewhat
complicated by flow releases from the dam at Lake Conroe.

LDCs were not developed for Stations 11251 and 11250. For both stations, adequate flow
records could not be readily synthesized. As shown in Table 4-2, bacteria concentrations at
Station 11251 are well below the state criteria. Flows at this site are dominated by releases from
Lake Conroe, which apparently has low bacteria levels. At Station 11250 bacteria
concentrations appear to be higher, but there are too few data points for an adequate assessment.

An LDC for the West Fork San Jacinto River at State Highway 242 is presented in Figure 4-7.
The greatest exceedances typically occur under high flow conditions, but high bacteria levels are
sometimes observed under lower flow conditions as well. Therefore, it is possible that both wet
and dry weather bacteria sources contribute significantly to this station. Additional sampling
could provide better source characterization at this station.

An LDC for Stewarts Creek (Station 16626) is presented in Figure 4-8. The greatest
exceedances typically occur under high flow conditions, but high bacteria levels are often
observed under lower flow conditions as well. Therefore, it is possible that both wet and dry
weather bacteria sources contribute significantly to this station.

An LDC for the Crystal Creek (Station 16635) is presented in Figure 4-9. As with the previous
stations, the greatest exceedances typically occur under high flow conditions. Under low flow
conditions, bacteria levels are lower, but still sometimes exceed criteria. Both wet and dry
weather bacteria sources are influencing this station, but it may be the wet weather sources that
are primarily responsible for impairment.
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45  DISCUSSION OF POTENTIAL SOURCES

There have historically been two general classifications of sources of pollutants that were
distinguished by the mechanism of release to a receiving stream. Sources that were released via
a pipe or defined outfall were labeled as “point sources”, while sources that were diffuse in
nature were labeled as “nonpoint sources”. Thu