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Physical and Natural Features

Watershed Boundaries

The San Bernard River Watershed is over 125 miles long and contains approximately 900 square miles of
surrounding land. The headwaters of the San Bernard River originate in New Ulm in Austin County. The
river flows through Austin, Colorado, Wharton, Fort Bend, and Brazoria Counties. The river ultimately
drains to the Gulf of Mexico, just past the Intercoastal Waterway. The San Bernard River watershed is
bounded on the north and east by the Brazos River basin and on the south and west by the Colorado
River basin and Caney Creek.

The San Bernard River comprises two stream segments as defined by TCEQ. Stream segment 1302 is the
San Bernard River above-tidal, which flows from the city of New Ulm in Austin County to a point 2.0 mi
upstream of State Highway 35 in Brazoria County. Stream segment 1301 is San Bernard River tidal,
which flows from 2.0 mi upstream of State Highway 35 in Brazoria County to the confluence with the
Intracoastal Waterway in Brazoria County. (USGS study, 2002)

Figure 1 - Location of San Bernard Watershed
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Hydrology

The San Bernard River Watershed drains approximately 900 square miles, the river flows southeast to
form the boundary between Austin and Colorado counties, then flows between Wharton and Fort Bend
County and through Brazoria County before flowing into the Gulf of Mexico. The San Bernard River
comprises two stream segments as defined by TCEQ. Stream segment 1302 is the San Bernard River
above-tidal, which flows from the city of New Ulm in Austin County to a point 2.0 mi upstream of State
Highway 35 in Brazoria County. Stream segment 1301 is San Bernard River tidal, which flows from 2.0 mi
upstream of State Highway 35 in Brazoria County to the confluence with the Intracoastal Waterway in
Brazoria County. There are concerns about dissolved oxygen levels and nutrients, and the river is listed
as impaired for bacteria on the 303d list.

The San Bernard River has had problems with sediment buildup for most of the last century. The mouth

of the San Bernard River has migrated about two miles to the southwest since the 1929 construction of

the Diversion Channel and the 1940’ s construction
became silted in at the Gulf of Mexico due to sand accretion from the delta formed by the Diversion

Channel. Accretion has accelerated over the last ten years due to a number of factors, including flooding

on the Brazos River. In 2008, Hurricane Rita finally closed off the mouth of the river. In March 2009 the

Corps of Engineers dredged the mouth of the river to reconnect it to the Gulf of Mexico; however this is

not a permanent solution.

In the upper portions of the watershed, the river has had minimal flow for most of the year over the
past 20 years, however there used to be a more significant flow. A number of factors have contributed
to the lack of flow, including recent drought, creation of retention ponds, more impervious surfaces, and
because of increased vegetation and tree cover along the river banks.

The mouth of the San Bernard River has migrated about two miles to the southwest since the 1929
construction of the DiversionCh an n e | and the 19GuiblhtgcoastadWasetWayu ct i on o
(GIWW), and almost closed at the Gulf of Mexico due to sand accretion from the delta formed by the
Diversion Channel. Accretion has accelerated over the last ten years due to a number of factors,
including flooding on the Brazos River. The result of the sediment buildup caused the river discharge to
be insufficient to flush the shoaling at the mouth of the river and keep it open to the Gulf. The blockage
of t he r idiveetad flow intmthelGIWWW, raising concerns for barge traffic along the GIWW
(Kraus, 2002). The Galveston District, USACE, has received reports that barge tows traveling along the
GIWW between the San Bernard and Brazos Rivers can experience an eastward flowing current that is
sufficiently strong to pose a potential navigation hazard. To allow for a more effective, safe, and efficient
waterway, the proposed restoration of the mouth of the San Bernard River would reduce treacherous
currents resulting from diverted flow into the GIWW and Brazos River Floodgates.

In 2002, a study by the U.S. Army Engineer Research and Development Center (ERDC) addressed how to
improve navigation safety and efficiency on the GIWW in the vicinity of the San Bernard River. The
purpose of the project was to reconnect the San Bernard River with the Gulf of Mexico at its historic
location. The conclusion of the study was that dredging a shorter, deeper channel to the Gulf would
increase the hydraulic efficiency of the river sufficiently to keep the mouth open and flowing for perhaps
6 to 12 years, before longshore transport of sediment from the Brazos River would again overtake the
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channel, although already it appears to already be silting up at a much faster rate already, possibly due
to drought conditions. (COE Study)
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Figure 2 - Hydrograph of Daily Mean Discharge and Time of Water-Quality Sampling on San Bernard Near Boling, July 2000 -
September 2002 (USGS Study)

Topography

The terrain throughout the watershed is characterized by level to undulating plains rising to the north
with a timber belt of hardwoods along the river. Closer to the mouth of the river the terrain is Bay
Prairie where prairie grasses, bunch grasses, mesquite, and oak predominate. Elevations in the
watershed vary .between 0” to 400"

The lower portion of the watershed near the Gulf Coast is characterized by Gulf Coast Prairies and
Marshes Ecoregion. Elevation is generally 5 feet or less above mean sea level with a few areas 10 feet or
more above sea level.

The Texas Gulf Coast has low-lying, dynamic coastal landforms that include barrier islands, peninsulas,
offshore sand bars, bays, mudflats, dunes, and shoals. These landforms are subject to the activities of
waves, winds, storms, tides, climate, rising sea levels, and human activities, and are of direct concern to
this project (COE Study).
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Figure 3 - San Bernard Watershed Topography

Soils

Soils include sand and gravels, sandy clay and silt with local sand, mud and other fluvial deposits. In the
lower portion of the watershed near the Gulf, soils are primarily clays ranging from saline to non-saline.
The land is nearly level and poorly drained. The predominant soil type in the San Bernard Watershed is
hydrologic soil type D, and there are some combinations of type A, B and C in the upper portion of the
watershed in Austin and Colorado Counties.

In Brazoria County the lower portion of the county is in the Gulf Coast Marsh Resource Area and is
predominantly salty soils. Most of the soils in the county are clayey and loamy, dark in color and have
very little slope. 82% of the county is deep, non-saline soils. The major soils in the county are: Aris, Asa,
Bernard, Brazoria, Edna, Lake Charles, Norwood, and Pledger. The Asa and Norwood soils are loamy and
well drained, but the remainder of the soils are more poorly drained and have very slowly permeable
subsoil. These soils are good for agricultural uses —row crops and pastures, and perform best with a
surface drainage system.

In Wharton County, soils range in slope from 1% to 8%, most are somewhat poorly drained, have
moderate available water capacity, and have very low to moderately low permeability. Soil types
include: Telferner fine sandy loam, Gladewater soils, Edna fine sandy loam, Hockley fine sandy loam,
Fulshear-Kenney complex, and Bernard-Edna complex.
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Soils in Colorado, Wharton, Fort Bend and Brazoria Counties

Figure 4 - Soils in Colorado, Wharton, Fort Bend and Brazoria Counties

Climate

Aver age annual rainfall in the area is beTheween 40"
portion of the watershed along the coast is characterized by rainfall throughout the year with 60%

falling between April and September. Average annual rainfall along the coast is 52 inches.
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Figure 5 - Distribution of Continuously Recorded Water Temberature on the San Bernard River November 200 - August 2001
(USGS Study)
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Figure 6 - Rainfall at Attwater Prairie Chicken National Wildlife Refuge Near Sealy, TX July 2000 - September 2002 (USGS
Study)

9 & San Bernard Watershed Inventory and Characterization Task 3 1/15/10

% DRAFT



SAN BERNARD
'STORM CENTERING
2-YEAR STORM

" |

Boling Storm Area Reduction
East Bernard Storm Area Reduction

¢ Sub-basin Centrox

San Bernard River

(" san Bernard Watershed & Sub-basins
7 7 Z 7 7 Vi

Figure 7 - Two Year Storm Rainfall, Showing Point Data Reduced as the Distance from the Center of the Storm Increase
(Wharton Flood Study, Halff Associates)

Wildlife and Habitat

Biological function - displays significant overall habitat value considering high degree of biodiversity
(Moring et al., 1998)

Riparian conservation area - San Bernard National Wildlife Refuge; Justin Hurst Wildlife Management
Area

Threatened or endangered species/unique communities - unique Live Oak-Water Oak-Pecan
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bottomlands community (Bauer et al., 1991); diamondback terrapin (SOC) (B. Ortego, 1999, pers.
comm.) (From TPWD)

Birds
Gulls: Ring-billed, Laughing, Frankl in’s
Ter ns: Caspian, Forster's

Other Shorebirds: American Avocet, Willet,

Raptors: Red-Shouldered Hawk, Red-Tailed Hawk, Bald Eagle, Crested Caracara, Osprey

Wading birds: Great Blue Heron, Great Egret, Snowy Egret, Little Blue Heron

Misc: Belted Kingfisher, American Pelican, Brown Pelican, Neotropical cormorant, Double-breasted
cormorant, Snow Geese

Fish: Reds, Black minnows, Gar

Mammals: White-Tail Deer, Raccoons, feral hogs

Reptiles: Red-eared sliders, Water Moccasins (cottonmouths), diamond-back water snakes
Other: Oysters (beds)

San Bernard National Wildlife Refuge

The San Bernard National Wildlife Refuge is a 27,000 acre sanctuary established in 1968 to protect
habitat for wintering waterfowl and estuarine systems for marine species. The United States Fish and
Wildlife Service maintains the preserved land. Part of the refuge is open to the public for nature and
wildlife viewing, and there are areas of permitted hunting on selected days throughout the year.

A portion of this refuge is in the southernmost part of the San Bernard watershed, and is an important
coastal marsh wilderness and shelter for millions of migrating and nesting birds, including over 230
different species annually. Some of these include snow geese, warblers, herons, egrets, terns, and gulls,
as well as neotropical bird species. The birds can be found in the marshy bottomlands, on several
remote islands, or within the bottomland hardwood forests found throughout the refuge. Visitors may
also see a bobcat or an alligator while touring the wildlife sanctuary.

The refuge also supports estuaries that flourish with shell and fin fish and reefs of colonial oysters,
supplying a feeding ground for adult fish and crabs.

Peach Point Wildlife Management Area

The Peach Point Wildlife Management Area (WMA) is another coastal preserve found in the
southernmost portion of the San Bernard River watershed. The land, acquired between 1985 and 1988,
is dedicated to sound biological conservation of all wildlife resources fort h e p bebefitiTle WHIA,
managed by the Texas Parks and Wildlife Department, contains over 10,000 acres of coastal prairie and
marshes and is part of the Central Coast Wetlands Ecosystem Project (CCWEP).

The CCWEP aims to create and maintain habitat for indigenous and migratory species, particularly
waterfowl. Research activities are prevalent throughout the WMA, with resulting information
concerning the understanding of coastal ecosystems distributed to scientists, land managers, resource
agencies, and other interested parties. Currently, researchers are studying small mammals, snakes, and
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vegetation within the WMA. In addition, researchers assist in bird banding, which provides data for the
Monitoring Avian Productivity and Survivorship Program.

The San Bernard National Wildlife Refuge and the Peach Point Wildlife Management Area serve
important functions in the conservation of native vegetation and migrating wildlife and in the
understanding of coastal ecosystems. These sanctuaries not only provide important information to
scientists and the public, but they also provide recreational opportunities for locals and tourists as well
as economic benefits to the region.

At 6 G SNDa t RefugeNAS / KAO1 Sy

The At tPrairde Chicken National Wildlife Refuge near Eagle Lake was created. Today it includes

about 10,000 acres of protected habitat. I n 1983
Prairie Chicken Recovery Team to carry out science-based efforts to help save the birds. As of 2009, 90

birds inhabit three reserve sites, but recovery efforts are still underway.

In the Central Portion of the Watershed in Wharton Cotnty

Baldcypress wetlands, and green ash and water hickory trees dominate the landscapes in the southern
half of the San Bernard study area while green ash and water oak are the predominate woody species in
the northern half of the San Bernard study area and the Middle Bernard Creek area. Where present,
yaupon holly and Chinese privet dominate the understory layer with a dense herbaceous layer
throughout both study areas. There are no known occurrences of federal or state listed rare,
threatened, or endangered species within the study areas. Vegetation within the study areas can be
classified as riparian, early-mid successional vegetation. The vegetation consists of a moderately dense
overstory with the tree canopy averaging 60 feet in height, a moderately dense understory, and a dense
herbaceous layer.

Dominant trees include baldcypress (Taxodium distichum), sycamore (Platanus occidentalis), green ash
(Fraxinus pennslyvanica), water oak (Quercus nigra), water hickory (Carya aquatica), and cedar elm
(Ulmus crassifolia). Dominant herbaceous species include savannah grass (Phanopyrum gymnocarpon),
dotted smartweed (Polygonum punctatum), swamp smartweed (Polygonum hydropiperoides), giant
ragweed (Ambrosia trifida), inland sea oats (Chasmanthium latifolium), Cherokee sedge (Carex
cherokeensis), false nettle (Boehmeria cylindrica), saw greenbrier (Smilax bona-nox), and sticky
bedstraw (Galium aparine), with palmetto (Sabal minor) yaupon holly (llex vomitoria) and Chinese privet
(ligustrum sinense) occupying the understory layer. (From Halff Assoc Plan/ Wharton County)

Justin Hurst WildlifManagement Area

The Justin Hurst WMA is located west of Freeport near Jones Creek in Brazoria County. The Area has
10,311 acres which were purchased using waterfowl stamp funds from 1985 to 1987. In 1988, an
additional 1,627 acres were acquired as mitigation from the Brazos River Harbor District. Justin Hurst
WMA is a part of the Central Coast Wetlands Ecosystem Project (CCWEP). The CCWEP's mission is to
provide for sound biological conservation of all wildlife resources within the central coast of Texas for
the public's common benefit.

In the tidal portion of the watershed near the mouth
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The lower portion of the watershed is located in the Texan Biotic Province (Blair, 1950), an area which
supports a wide variety of animals. The San Bernard River area provides feeding and nesting habitat for
a large number of species of waterfowl, shore, and migratory birds traversing the Mississippi or Central
Flyways. Primary species of migratory waterfowl in the area include Canada goose (Branta canadensis),
whitefronted goose (Anser albifrons), snow goose (Chen hyperborea), blue goose (C. caerulescens),
pintail (Anas acuta), gadwall (A. strepera), blue and green-winged teal (A. discors, A. carolinensis),
mallard (A. platyrhynchos), mottled ducks (A. fulvigula), shoveler (A. clypeata), lesser scaup (Aythya
offinis), redhead (A. americana), and American wigeon (Mareca americana). The bays and marshes
contain shore and wading birds including pelicans (Pelecanus spp.), black skimmer (Rynchops niger),
white-faced ibis (Plegadis chihi), roseate spoonbill (Ajaia ajaja), plovers (Charadrius spp.), gulls and terns
(Laridae family), sandpipers (Scolopacidae family), and herons and egrets (Ardeidae family) (USACE,
1977). Marshes and pastureland in the vicinity of the project area provide food and cover for numerous
other wildlife species including nutria (Myocaster coupus), otter (Lutra canadensis), muskrat (Ondatra
zibethicus), skunk (family Mustelidae), rabbit (Syvilagus spp.), raccoon (Procyon lotor), opossum
(Didelphis virginiana), and armadillo (Dasypus novemcinctus). The beaches in the project area provide
habitat for nesting sea turtles and are designated as critical habitat for the threatened piping plover.
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Figure 8 - Wildlife and Habitat Areas in the San Bernard Watershed
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Land Use and Population Characteristics

Land Use and Land Cover

Much of the land throughout the watershed is used for crop production and cattle grazing, and the river
is used for boating and fishing. Today, small towns among vast open spaces, with no major
metropolitan area, characterize the watershed. The major agribusiness types in the watershed are beef
cattle grazing and hay production. The counties in the northern and west central portions of the San
Bernard River watershed are among the top cow/ calf producers in the state. Other common crops
found throughout the watershed include rice, sorghum, corn, cotton, and soybeans. Land uses in the
watershed are primarily rural and agricultural, with scattered areas of urbanization.

Minerals are another major natural resource found within the area. Qil, gas, sulfur, and salt are
abundant subsurface features. Petrochemical services are another facet of the economy. Of particular
geological significance, Boling Dome is situated on the western bank of the San Bernard River, in the
easternmost part of Wharton County, near Boling-Lago. This subsurface structure contains petroleum,
sulfur, and salt. The associated sulfur reserve has produced more sulfur than any other mine in the
world. As of 1990, 80.5 million tons of sulfur had been removed, along with over 6,000 million cubic feet
of natural gas, and over 25,500,000 barrels of oil. (H-GAC)

Table 1- Land Uses in the San Bernard Watershed

Land Use Acres Percent
Commercial and Services 966.93 0.07%
Confined Feeding Areas 24.8 0.00%
Cropland and Pasture 1103985 78.97%
Deciduous Forest 38556.98 2.76%
Evergreen Forest 62917.78 4.5%
Herbaceous Rangeland 40645.89 2.91%
Industrial 7583.62 0.54%
Lake 599.29 0.04%
Mixed Forest 102442.9 7.33%
Mixed Rangeland 96.2 0.01%
Mixed Urban 335.72 0.02%
Non-forested Wetland 25006.95 1.79%
Orchards, Groves 553.57 0.04%
Other Agriculture 93.17 0.01%
Other Urban 17.6 0.00%
Reservoirs 1277.97 0.09%
Residential 6409.05 0.46%
Sand, non-beach 86.05 0.01%
Shrub and Brush Rangeland 2909.7 0.21%
Transit and Utilities 3327.72 0.24%
Transitional Areas 84 0.01%
TOTAL 1397921 100%

1/15/10

14 m San Bernard Watershed Inventory and Characterization Task 3

Sa? DRAFT



In Brazoria County, the land use is 24% pasture land, 18% woodland, 14% irrigated cropland, 13% non-
irrigated cropland, 15% rangeland, 8% urban and built up land, 7% water, and 1% rural homes.

In Wharton County, aerial photography shows that the majority of the land is undeveloped; there has
been little change in the land cover in the past 10 years, a comparison of aerial photographs between
1969 and 2007 shows some additional roads and housing developments. Most of the land area adjacent

to the river is forested, with some clearing in the northern part of the county along the river.
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Figure 9 - Land Uses in the San Bernard Watershed

Existing Land Management Practices

In May of 2001, a fire to an herbicide and pesticide distributor in East Bernard caused severe water
quality issues in the watershed. Water used to put out the blaze ran off with high concentrations of
pesticides into the San Bernard River. There were several fish kills, and the river was closed to contact

recreation activity for several weeks after the incident. As a result, the distributor h a s

managementpr acti ces
economic problem from occurring again.

nsti

( pol I uhbeipaveid this tyge vfenvitorimental agdl a n s )

In November 2009, another oil spill occurred along the river. The spill was from a petroleum company
located along the river, a tank battery had spilled oil within the containment area, however the rain
washed the oil into the river. In all about 100 barrels spilled in the containment area, but just 10

tuted
t o
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washed into the river. The spill was cleaned up quickly and there was only minimal impact to wildlife
near the river, and there was not a fish advisory.

Waterbody and Watershed Conditions

Water Quality Sampling

For the USGS study, data collection at six stations began in late summer of 2000. One monitoring meter
was installed in the non-tidal portion of the watershed to collect data continuously (every thirty
minutes). This allowed scientists to monitor the levels of dissolved oxygen under varying conditions.
Other parameters collected included pH, conductivity, and temperature. Additional water quality
monitoring sites were sampled monthly and included the parameters listed above as well as Biological
Oxygen Demand, nitrogen and phosphorus compounds, dissolved solids, bacteria, and flow. Recordings
from a permanent USGS station near Boling supplied continuous flow measurements. (USGS Study)

Habitat and biological data collected along the San Bernard River and its tributaries have been
summarized and compared with similar data from other streams in southeast Texas. Measures of
stream habitat compare closely with other riverine settings, as opposed to tidally influenced, coastal
bayous. Similarly, measures of aquatic insect and fish population diversity are similar to water bodies
with minimally impacted watersheds. Based on these biological data, along with selected water
chemistry and water-quality data that were also collected during 2000-2002, the San Bernard River does
not exhibit significant water quality problems. The river has been removed from the list of water bodies
not meeting designated standards for high aquatic life use due to low dissolved oxygen concentrations.

The San Bernard River is a water body connecting Segment 1301, San Bernard River Tidal with Segment
2501-05, Gulf of Mexico Area between Freeport and Port Aransas. Water body uses of these segments
are: Aquatic Life Use (ALU); Recreation Use; General Use; and Fish Consumption Use. Based on the most
recent data (TCEQ, 2008), the TCEQ determined that ALU in Segment 1301 is high. There are no direct
industrial or municipal discharges in the vicinity that could degrade water quality. However, Recreation
Use is not supported in Segment 1301 because of bacteria impairment (TCEQ, 2008).

Eight water quality monitoring stations are currently located in the San Bernard Watershed. Five of the
monitoring stations are located on the main stem of the San Bernard River and three are located on
tributaries of the San Bernard River. Five of the stations are monitored by Clean Rivers Partners and
three are monitored by TCEQ.
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Five Established Monitoring Sites:
San Bernard Tidal @ FM 2611 # 12146
San Bernard Tidal @ Hwy 35 # 20460
San Bernard @ FM 442 # 12147

San Bernard @ US 90A # 16373

San Bernard @ FM 3013 #16370

Three New Monitoring Sites:

Mound Creek @ CR 450 # HG187
Peach Creek @CR 117 # HG186

West Bernard Creek @ CR 225 # HG185

303(d) list
From the 2008 303d list:

SeglD: 1301  San Bernard River Tidal
From the confluence with the Intracoastal Waterway in Brazoria County to a point 3.2 km (2.0 miles)
upstream of SH 35 in Brazoria County

Area Category Wear First Listed
1301_01  Entire Segment

bacteria Sc 2006

SegID: 1302 San Bernard River Above Tidal

From a point 3.2 km (2.0 miles) upstream of SH 35 in Brazoria County to the county road sontheast of
New Ulm in Austin County

_Area Category ~ Year First Listed
1302 01  Lower 25 miles of segment

bacteria ja 2002
1302 02 23 miles from just upstream of FM 442 to downstream of

Us 904

bacteria ja 2002
1302 03 25 miles from downsiream of US 204 fo upstream of FM

3013

bacteria 3a 2002
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SegID: 1302A Gum Tree Branch (unclassified water body)
From the confluence with West Bernard Creek near Wharton CR. 252 to the headwaters approximately

15 miles upstream near BR. 102
Area Category Year First Listed
13024 01 The entire 13 miles of the segment
bacteria Se 2006

SeglD: 1302E West Bernard Creek (unclassified water body)

From the confluence with the San Bernard River Above Tidal downstream of US highway 59 to the
headwaters approximately 40 miles upstream near FM 1093

Avea Category  Year First Listed
13028 01 Lower 15 miles of segment
depressed dissolved cxygzen 5c 2006

1302B_02  Upper 25 miles of segment
bacteria e 2006

Source Water Assessments
Tributaries include:

East Bernard Creek — 68 square mile watershed
West Bernard Creek — 175 square mile watershed
Middle Bernard Creek —80 square mile watershed
Little San Bernard River -29 square mile watershed
Peach Creek —63 square mile watershed

Turkey Creek — 25 square mile watershed

Cedar Creek - 45 square mile watershed

Snake Creek - 56 square mile watershed

Mound Creek -

Coushatta Creek - 40 square mile watershed

Halls Bayou -

McNeal Bayou

Redfish Bayou
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Pollutant Sources

Point Sources

Point source pollution comes from known sources such as outfalls that flow into the river. Along the San
Bernard River, there are 6 industrial outfalls and 17 domestic outfalls from sources such as cities and
schools. There are a total of 23 known outfalls into the San Bernard.

Nonpoint Sources

Nonpoint source pollution is the combination of all other sources that are carried into the river as water
runs across the land and into the waterways. Common sources of nonpoint source pollution include:
malfunctioning septic systems, construction site runoff, agricultural sources, and runoff from streets and
yards. Bacteria is the primary cause of water quality problems in the San Bernard river. Possible sources
of bacteria include: humans, livestock, domestic animals, and other wildlife and non-domestic animals.
Other sources of pollution include nutrients, sediment, and toxic and hazardous substances.

Bacteria

Portions of the San Bernard River do not meet standards for contact recreation due to elevated levels of
bacteria. The standard for contact recreation is 126/200 per 100mL. In the San Bernard watershed,
bacteria levels average just over 126 and maximum levels are in the 400s. Although these numbers are
higher than acceptable levels, they are not exceedingly high and can be managed to reach acceptable
levels. Below are a table and a chart of bacteria levels for 5 monitoring stations along the San Bernard
River. In the tidal portion of the river the criteria is for enterococcus and the above tidal criteria is for E.
coli.

Table 2 - Bacteria Levels for San Bernard Watershed Monitoring Stations

Station Criteria
Min Max Average

16370 126 10 413 99

16373 126 30 369 168
12147 126 41 243 135
20460 35 1 201 64

12146 35 0 86 46
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Average E. Coli and Enterococus Density
By Monitoring Station
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Figure 10 - Average E. Coli and Enterococus Density By Monitoring Station

Nutrients

In addition to high levels of bacteria, there are also higher levels of nutrients found in the San Bernard
River. Maximum nutrient levels allowed in a stream or river are <1.95 mg/L nitrate nitrogen and <0.69
mg/L total phosphorous. Both nitrogen and phosphorous are found in the natural environment, but
they are also found in fertilizers added by humans. They are necessary for plant growth, but at high
levels they can cause overgrowth of plants. Below are two tables, the first one showing nitrate + nitrite
levels at two monitoring stations over the course of twenty years. The second table shows average
nutrient concentrations for 5 stations.
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Average Nutrient Concentration
By Monitoring Station

0.70

0.60

0.50

0.40 ,'\
/ N\ =—&— Ammonia-N
0.30 / =

—li— Nitrate+Nitrite - N
Orthophosphate -P

0.20
> l :: ; —>=Total Phosphate-P
0.10

Nutrient Concentration, mg/L

0-00 T T T T 1
16370 16373 12147 20460 12146
-0.10
Monitoring Station
Downstream
Figure 12 - Average Nutrient Concentration By Monitoring Station
Dissolved Oxygen

The San Bernard River has also had low dissolved oxygen levels, although DO levels have been returning
to normal since the opening of the mouth of the river in March 2009. Below are standard BOD levels
and those found in the San Bernard River.

1-2 mg/L = very good
3-5 mg/L = moderately clean
6-9 mg/L = somewhat polluted

10+ mg/L = very polluted
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Average Dissolved Oxygen Concentration
By Monitoring Station
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Figure 13 - Average Dissolved Oxygen Concentration By Monitoring Station

Identification of Causes and Sources

During the series of open houses, participants were asked to include their comments and observations
on a map of the San Bernard River Watershed regarding causes and sources of pollutants. In the
northern portion of the watershed in Colorado and Austin Counties, it was noted that there are a
number of small man made ponds and ditches that have been diverted to these ponds. This diversion of
water could cause lower flows in the main San Bernard River, and could cause a buildup of bacteria that
would be flushed out during a rainfall event. In the southern part of Colorado County just north of
Wharton County it was noted that there are sludge applications adjacent to the river, it was unclear if
this was a sludge drying process or application of already dried sludge. It was noted that just south of
Kendleton there is a dump site on the west side of the river.

At the confluence of Bee Tree Creek and the San Bernard River in Wharton County it was noted that the
creek has been cleaned out and there is only bare soil on the banks and that a sandbar is forming in the
river. In the area north of the saltwater dam in Brazoria County, it was noted that there is an area
where trash is being dumped and cars and appliances are being dumped. It was also noted that along
this stretch of river that animal carcasses are sometimes found, that cattle water in the river, there is
fish dumping, and there are a number of residential areas with failing septic systems.
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In the vicinity of Riverbend and 344 south of Sweeny it was noted that there are drainage and garbage
problems and that cattle are watering in the river. At the very southern end of the watershed, it was
noted that there are some oil and gas drilling operations, some abandoned sunken vessels, and a raw
sewage |l eak from River’'s End.

At this time, the exact causes and sources of the pollutants are unknown, but information received from
stakeholders and public meetings will help guide further identification of areas that may be sources of
bacteria to the San Bernard River. Additional monitoring will be implemented through the monitoring
QAPP to further identify causes and sources of pollutants, and once identified; BMPs will be applied to
lessen the amounts of pollutants being carried into the San Bernard River.

Waterbody Monitoring Data
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Figure 14 - Location of Monitoring Stations in the San Bernard Watershed
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Water Quality and Flow
Table 3 - Water Quality Monitoring Data

Station Parameter N Minimum Maximum Mean Sampllng
Period
12146 Dissolved Oxygen 275 0.15 18.1 6.9 1969-2009
Ammonia 182 0.01 2.64 0.16 1969-2009
Nitrate 121 0.01 1.32 0.24 1969-2004
Nitrate + Nitrite 40 0.01 1.93 0.31 1980-2009
Total Phosphate 182 0.01 6.18 0.30 1969-2009
Orthophosphate 21 0.02 0.3 0.12 2006-2009
E. Coli 6 0.5 0.5 0.5 2008-2009
Enterococcus 38 5 10462 360 2001-2009
12147 Dissolved Oxygen 261 3.2 12.5 7.2 1969-2009
Ammonia 183 0.01 3 0.14 1969-2009
Nitrate 107 0.01 3.26 0.38 1970-2004
Nitrate + Nitrite a7 0.02 1.57 0.43 1981-2009
Total Phosphate 215 0.02 4.18 0.26 1070-2009
Orthophosphate 73 0.01 0.48 0.13 2006-2009
E. Coli 41 41 9804 690 2001-2009
Enterococcus 8 0.5 161 20 2007-2009
16370 Dissolved Oxygen 7 5.85 9.1 7.5 2007-2009
Ammonia 8 0.02 0.05 0.04 2007-2009
Nitrate
Nitrate + Nitrite 8 0.02 0.02 0.02 2007-2009
Total Phosphate 8 0.03 0.29 0.10 2007-2009
Orthophosphate 8 0.02 0.06 0.03 2007-2009
E. Coli 8 10 413 140 2007-2009
Enterococcus 8 0.5 233 30 2007-2009
16373 Dissolved Oxygen 38 41 10.9 6.8 2001-2009
Ammonia 33 0.02 0.3 0.068 2001-2009
Nitrate 8 0.03 0.71 0.31 2003-2004
Nitrate + Nitrite 5 0.02 0.02 0.02 2007-2009
Total Phosphate 36 0.03 0.49 0.22 2001-2009
Orthophosphate 17 0.02 0.35 0.14 2006-2009
E. Coli 35 62 17000 890 2001-2009
Enterococcus 5 0.5 203 41 2007-2009
20460 Dissolved Oxygen 8 5.7 9.8 7.8 2007-2009
Ammonia 8 0.02 0.6 0.10 2007-2009
Nitrate
Nitrate + Nitrite 8 0.02 2.33 0.32 2007-2009
Total Phosphate 8 0.09 0.94 0.30 2007-2009
Orthophosphate 8 0.08 0.25 0.15 2007-2009
E. Coli 8 0.5 0.5 0.5 2007-2009
Enterococcus 9 5 200 67 2007-2009
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Table 4 - San Bernard River and Tributaries Monitoring Stations (USGS Study)

Station Number

Station Name

Drainage Population

Data Collection

Area (sq Density Activity
mi) (people per sq
mi)
294036096165001 Coushatta Creek at 39.9 10 Bimonthly water-
Attwater Prairie Chicken quality sampling/
NWR Biological sampling
293211096110301 West Bernard CreekatCR  22.1 39 Bimonthly water-
252 quality sampling/
Biological sampling
293123096073001 Gum Tree Branch at CR 35.1 29 Bimonthly water-
252 quality sampling/
Biological sampling
292939096014001 San Bernard River at FM 375 24 Bimonthly water-
2919 quality sampling/
Biological sampling
08117500 San Bernard River near 727 30 Continuous stream
Boling flow/ Continuous
water-quality
monitoring/
Bimonthly water-
quality sampling/
Biological sampling
290935095455601  San Bernard River at FM 825 32 Continuous stream
1301 flow/ Continuous
water-quality
monitoring/
Bimonthly water-
quality sampling/
Biological sampling
Biology

A recent water quality and biological study conducted by the United States Geological Survey (USGS;
East and Hogan, 2003) on the San Bernard River found that fish diversity and numbers decreased as they
sampled down river. The study reports only seven species including longnose gar (Lepisosteus osseus),
channel catfish (Ictalurus punctatus), longear sunfish (Lepomis megalotis), freshwater drum
(Aplodinotus grunniens), blackstripe topminnow (Fundulus notatus), blacktail shiner (Cyprinella
venusta), and red shiner (Cyprinella lutrensis) from a collection station at West Columbia, approximately
25 miles upstream, from a list of 32 fish species found in the river at all sampling locations. With the
near total closure of the mouth of the river and minimal flow or tidal exchange, it is assumed that the
channel in the project area supports a diverse fish population of more salt tolerant species.
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Geomorphology

This very active coastal area has undergone significant change over the last 80 years, due in large part to

impacts to coastal sediment budget resulting from the development of the Port of Freeport and the

dredging of the GIWW. The diversion of the Brazos River for port development resulted in a significant

increase in the amount of sediment transported southward to the San Bernard River area, while the

GIWW providesachannelav ai | abl e to “capture” flow from the i1
current necessary to keep the mouth of the river open. Apparently unaware of the 2002 ERDC report

(Kraus, 2002) , TPWD' s Coast al Fisheei'es MDowilsiiom
an attempt to determine the potential impact of the GIWW on the lower river (Chen and Buzan, 2004).
Although their study was inconclusive as to the influence of the GIWW on the river, Chen and Buzan
document that the mouth migrated from its 1974 location (the approximate location proposed for its
restoration in this project), over 1.3 miles to the southwest by 2002. The 1974 location of ther i v e r
mouth is now blanketed by a substantial sand spit that was dredged through in this current restoration
effort. (COE study)

S

Sources of Information

USGS in Cooperation with the Houston-Galveston Area Council and the Texas Commission on
Environmental Quality; Hydrologic, Water-Quality, and Biological Data for Three Water Bodies, Texas
Gulf Coastal Plain, 2000-2002; Open File Report 03-459

2008 Texas 303(d) List, March 19, 2008, Texas Commission on Environmental Quality

US Army Corps of Engineers, Galveston District; Draft Environmental Assessment — Restoration of the
Mouth of the San Bernard River to the Gulf of Mexico, Brazoria County, Texas, June 2008

Halff Associates, Inc; San Bernard Watershed Flood Protection Planning Study Final Report, July 15,
20009.
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