Edwards Aquifer
Research and Data Center

Monday, August 31, 1992

Mr. Gary Westmoreland

Asst. State Conservationist for Water
USDA - SCS

101 5. Main Street

Temple, Texas 76501

RE: August 31, 1992 Report of Seco Creek Bioassessment Study

Dear Gary:

Enclosed is a copy of the required report. The water quality of Seco Creek is excellent, even
though the EPA protocol requiring comparison with a regional Reference site on the Medina
River would make it appear that there is moderate impairment. Since the analyses of the later
samples in August have not been completed they will be included in the report for next year.

You will note in my recommendations that we should discuss some possible alternate
collection sites as the stream gets drier. We should also try to have a joint meeting (informal)
of all the investigators on the project for better coordination of work.

I'will Jook forward to receiving your comments. Say hello to Allen for me.

Sincerely,
Glenn Longley, PhD
Director

Copy to:

Phillip Wright

Southwest Texas State University

248 Freeinan Bldg., San Marcos, Texas 78666-4616
Telephone: 512/245-2329 FAX: 512/245-3040
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INTRODUCTION

The U.S, Department of Agriculture and the State of Texas have
cooperatively established the Seco Creek Water Quality
Demonstration Project in portions of Bandera, Medina and Uvalde
Counties. Leadership for this project is being provided by the USDA-
Soil Conservation Service, the Texas Agricultural Extension Service,
the Texas State Soil and Water Conservation Board and the USDA-
Agricultural Stabilization and Conservation Service. The project is
intended to demonstrate and transfer technology to producers that
will protect the sensitive, rapidly recharged Edwards Aquifer from
agrochemical, bacterial and sediment contaminants. The project will
encourage voluntary adoption of demonstrated best management
practices that will reduce nonpoint source water pollution from
rangeland and cropland. In addition, technology will be
demonstrated that has potential for enhancing aquifer recharge. The
project has far reaching potential for adoption of best management
practices on over 1 billion acres of range and croplands across the
United States. In order to document the effects of these best
management practices on the water quality of Seco Creek, U.S. EPA's
Rapid Bioassessment Protocols (RBP) II and V for Streams and
Rivers were used (Plafkin, et al, 1989). RBP's were specifically
developed to obtain basic aquatic life data for planning and
management purposes. In addition to the data collected by RBP's II
and V, chemical and bacteriological analyses were taken
concurrently. The chemical and bacteriological analyses included the
following parameters: Fecal coliform/Fecal streptococcus, BODs5, TOC,
pH, temperature, conductivity, dissolved oxygen, nitrate, sulfate,
ortho- and total phosphate, turbidity, and total suspended solids.
Sampling was conducted twice each month at five locations on Seco
Creek (Figure 1), Monthly pesticide scans were run at Site 5, below
the recharge zone. The primary objective was to determine the
water quality in the Seco Creek Watershed.

The Seco Creek watershed comprises 170,670 acres in Bandera,
Medina, and Uvalde Counties and is composed of predominately
rangeland (>85%) with the remaining area consisting of irrigated and
dryland crop and pastureland. Predominate land uses are ranching
with production of cattle, Angora goats, wildlife, Geographically the
watershed is located within portions of the Central Edwards Plateau
and Northern Rio Grande Plains Major Land Resource Areas of Texas.
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The headwaters of Seco Creek are in southern Bandera County
where it is a perennial stream. As the creek enters Medina County it
crosses the recharge zone of the Edwards Aquifer. The stream
becomes ephemeral since all base flow enters the aquifer at this
point. The southern limit of the aquifer recharge zone is at the
boundary of the two land resource areas. South of the recharge zone
the creek is intermittent, Seco in Spanish means "dry".

METHODS

On each sampling date benthic macroinvertebrates were
sampled using a kick screen made of two five foot shovel handles
and 500 micron mesh netting. The cobble substrate just upstream
from the kick screen was kicked and organisms which were
dislodged from the substrate washed into the net. Two 45 second
kicks were made, one in a fast moving riffle and one in a slow riffle.
These two samples were composited on the screen and returned to
shore for sorting to Order then stored in 80% Ethanol in 15 dram
plastic vials. In the lab, organisms were sorted to family and the
number from each family was recorded. The number and relative
abundance of each family was used to calculate the metrics for Rapid
Bioassessment Protocol II (RBP II) Plafkin, 1989.

Fish were collected using a ten foot seine and a backpack
electroshocking unit working along the banks and under overhangs.
Fish were preserved in 5% Formalin. In the lab, fish were identified
to species and the number of each species was noted. The fish
species and numbers were used to calculate RBP V metrics (Plafkin,
1989).

Chemical and bacteriological samples were collected using one
gallon cubitainers, 120 ml sterile plastic containers and 50 ml amber,
screw top bottles. Water samples were kept on ice during
transportation and were refrigerated at 3 degrees Celsius upon
returning to the lab. The following standard methods were used in
order to test the water samples: 1. Fecal coliform - membrane
filtration technique (Method 9222 D); 2. Fecal streptococcus -
membrane filtration technique (Method 9230 C); 3. Biological Oxygen
Demand - 5-Day BOD Test (Method 5210 B); 4. Total Organic Carbon -
Combustion-Infrared (Method 5310 B); 5. pH - Orion Research
ionalyzer 901; 6. Conductivity - Cole-Palmer Conductivity Meter
1481-60; 7. Dissolved Oxygen - YSI model 58 dissolved oxygen
meter; 8. Nitrate - Automated Cadmium Reduction (Method 4500-



NO3- F); 9. Sulfate - Turbidimetric (Method 4500-S042- E); 10.
Ortho-Phosphate - Ascorbic Acid (Method 4500-P); 11. Total-
Phosphate - Ascorbic Acid (Method 4500-P); 12. Turbidity - HF
Instruments Turbidimeter Model DRT 100 B; and 13. Total
Suspended Solids - Total Suspended Solids (Method 2540 D) (APHA,
1989). Pesticide samples were run according to Gas Chromatographic
Method 6630B (APHA,1989).

RESULTS

The primary objective of the Rapid Bioassessment study was to
determine the effects of the various land management practices on
the water quality in Seco Creek. This objective has been achieved by
use of Rapid Bioassessment Protocols II and V combined with
appropriate chemical analyses and pesticide scans. Bioassessment
data was compared to the Ecoregion reference site for the area,
which is the Medina river at State highway 16 west of Bandera,
Texas. Chemical data was compared to EPA ranges for water quality.

At present, the only indication of decreased water quality
occurred during the periodic flooding which occurred throughout the
sampling year. During flooding water quality parameters such as the
Fecal Coliform to Fecal Streptococcus Ratio and Total Suspended
Solids were higher indicating lower water quality. These parameters
returned to very low levels once the runoff from the flooding ceased.
All other water quality parameters remained well within the good to
excellent range for water quality.

The organisms which inhabit the creek were limited in
numbers but not species richness {Appendices 1, 2, and 3). The
benthic macroinvertebrate population fluctuated throughout the
year. Numbers of organisms collected tended to be low during times
of high flow. The fish population in Seco Creek was limited in
numbers and size of fish (Appendix 4). This was expected due to the
size of the watershed and the nature of the creek. No abnormalities
such as lesions or growths were found on any of the specimens
collected.

Physical/Chemical data are shown in Appendices 5 and 6.
¢ Fecal Coliform and Fecal Strep. Ratios ranged from (0.02) Site 2 on
April 22, 1992 to 42.04 at Site 5 on August 2, 1992;
¢ Biochemical Oxygen Demand values were consistently below 2.00
milligrams per liter (mg/1) at all stations;



¢ Total Organic Carbon values fluctuated throughout the year with a
range of <0.20 to 36.80 mg/L and the highest average of 7.88 at Site
five.

* pH values were slightly basic as expected due to the limestone
substrate with averages ranging from 7.33 at Site one to 7.96 at Site
four,

¢ Conductivity values were higher below the recharge zone than
above it. Below the recharge zone had an average of 1219.16
micromhos per centimeter. Above the recharge zone values ranged
from an average of 385.41 micromhos per centimeter at Site One to
an average of 403.67 micromhos per centimeter at Site Two.

¢ Dissolved Oxygen concentrations were high at all sites with a
average range of 7.49 at Site One to an average of 9.58 mg/L at Site
Three.

* Nitrate concentrations were much higher below the recharge zone
than above it but were well below limits for primary drinking water
standards. Below the recharge Zone Nitrate levels averaged 2.67
mg/L. Above the recharge zone Nitrate concentrations averaged
<0.86 mg/L.

* Sulfate values were elevated and erratic below the recharge zone
but mostly stable above it, The average below the recharge zone was
305.73 mg/L. The highest average above the recharge zone was
34.21 at Site Two.

* Ortho-Phosphate was stable at all sites with values consistently
below 0.01 mg/L and a range of < 0.01 to 0.32 mg/L.

¢ Total-Phosphate values ranged from < 0.01 to 25 mg/L on
February 26, 1992 at Site Five. The high reading may have been
from organic material in sample.

e Turbidity values were higher below the recharge zone than above
it. Values below the recharge zone had an average of 1.71 NTU.
Above the recharge zone the highest average was 0.45 NTU at Site
Four.

¢ Total Suspended Solids averages ranged from 4.03 mg/L at Site
Two to 15.65 at Site Five,

» Pesticide levels were very low at all times (Appendix 6).

Rapid Bioassessment protocol 11 (invertebrates) has shown the
stream to be moderately impaired from a biological perspective
(Appendix 2). Sites tended to have few taxa and were dominated by
one or two taxa. Family-level biotic index values below the recharge
Zone averaged 5.58. Indices above the recharge Zone averaged 4.37.
- Rapid Bioassessment protocol V was compared to the reference site
at the confluence of the Frio river and Hondo creek. The moderate
impairment is an artifact of the protocol requiring comparison with a

5



reference site that is not actually similar, Appendix 4 lists the fish
species present in Seco Creek.

Habitat assessment data indicated two different types of
habitats. Above the recharge zone, sites were characterized by
severely scoured bottoms, little or no instream cover and partially to
completely embedded cobble substrates. Below the recharge zone,
the site was characterized by partially embedded to not embedded
cobble substrates, partial instream cover and some indication of
erosion of upper and lower banks.

DISCUSSION

At present, the only indication of decreased water quality
occurred during the periodic flash flooding which occurred
throughout the sampling year. During this time water quality
parameters such as Fecal Coliform to Fecal Strep ratio and Total
Suspended Sclids showed higher numbers indicating lower water
quality. These parameters returned to very low levels once the
runoff from the flooding ceased. Sulfate levels were high (average
316 mg/L) at site five due to an unknown reason. All other water
quality parameters remained well within the good to excellent
ranges.

The organisms which inhabit the creek were limited in total
numbers and diversity when compared to the ecoregion reference
site at the Medina river west of Bandera, Texas. Benthic organisms
may have been limited due to the following factors: 1. solid rock
substrates provided little habitat for invertebrates, 2. low nutrient
availability due limited use of fertilizers in the upper watershed. The
fish population in Seco Creek was also limited in numbers and size of
fish. This limited population is most likely due to the same factors
which limited the benthic population. No abnormalities such as
lesions or growths were found on any of the specimens collected.

SUMMARY

The water quality of this stream is excellent for a stream of its
type along the escarpment. The rapid bioassessment protocol
requires comparison with a reference site in the same biotic region.,
The site on the Medina is the nearest established reference site and I



feel is not a good comparison with Seco Creek due to the larger size
of the Medina River and difference in substrate type. From the
water quality data gathered to date there does not appear to be any
notable deterioration of water quality of management practices. The
final report will have a more detailed discussion of the data
gathered. Most of the data for late August is not included in this
report and will be included in next year’'s report.

RECOMMENDATIONS

For the remainder of the study I feel that there should be
sampling locations established on tributaries below where
management practices are to be carried out and sampling should be
done before and after a management practice is carried out. I also
recommend that there should be a one day meeting of all the
investigators working in the watershed for the various agencies.
This would allow a better coordination of studies so that the best
information possible might be obtained.
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Appendix 1. Macroinvertebrates of Seco Creek

SITE
Taxa
1 2 3 5  Feeding Group
Ephemaroptera {Mayfiles)
Baotidae X X X X scrapers
Caanidae X X scrapers
Ephemeridae X gatherare
Heptagenldae X X X X scraper
Laptophlebildae X X filterers
Siphlonuridae X X X X gatherers
Tricorythidae X X X X gatherers
Odonata {Dragonflies & Damseifiles)
Caloptarygidae X predator
Coenagroinidae X X X X predator
Gomphidae X X predator
Libeliulidae X X X predator
Coleoptera {Bealles}
Bryopidas X scrapers
Dytiscidae X predators
Etmidae X X X sorapers
Gyrinidae X predators
Hydrophllidas X predator
Lutrochidae X X scrapefs
Psephenidae X scraper
Trichoptera {Caddisfiles}
Calamocoeratidas X shrodder
Helicopsychidae X gorapers
Hydropsychidae X X X X filterers
Hydroptilidae X X X plorcer
Leptoceridae X X X X filterers
Cdaontaceridae X X shredders
Philopotamidae X X X filterers
1 2 3 5
Hemiptere (Water Bugs)
Corixldas X predator
Qetrridae X X predator
Naucoridae X X X predator
Vatlidas X predators
Diptera (True Flies)
Athericldae X predator
Chironomidae X predator
Dixidae X collector
Slmuliidae X X filterers
Stratiomyidae X X collector
Tabinidae predator
Tipulidae X X shredder
Megaloptera (Fishities)
Corydatidae X X X predator
Sialidae X predator
Plecoptera (Stoneflies}
Leuctridae X X shredder
Lepidoptera (Moths)
Pyralidage X X shreddar
Gastropoda {Snatls)
Physidae X
Ancylidae X
Corbiculidas X
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Appendix 3. The invertebrate taxa of Seco Creek.

Scientific Name

Common Name

EPHEMEROPTERA
CAENIDAE

Caenis sp.
TRICORYTHIDAE

Tricorythodes sp.
HEPTAGENIDAE

Stononema femoratum tripunctatum

Cinygmuia sp.
LEPTOPHLEBIDAE
Choroterpes sp.
COLIGONEURIDAE
fsonychia sp.
BAETIDAE
Baetis sp.
Dactylobaetis sp.
SIPHLONURIDAE
Ameleteus sp.
EPHEMERIDAE
Hexagenia sp.

PLECOPTERA
LEUCTRIDAE
Zealeuctra sp.

TRICHOPTERA
HYDROPSYCHIDAE
Cheumatopsyche sp.
Hydropsyche sp.
CALAMOCERATIDAE
Phylloicus sp.
LEPTOCERIDAE
unid. taxa
PHILOPOTAMIDAE
Chimarra sp.
Dolophilodes sp.
ODONTOCERIDAE
Strongcase Maker Caddisflies
Marilia sp.
HYDROPTILIDAE
Oxyethira sp.
HELICOPSYCHIDAE
Helicapsyche sp.

MEGALOPTERA
CORYDALIDAE
Corydalus sp.
SIALIDAE
Sailis sp.

MAYFLIES
Small squaregill mayflies

Little stout crawler mayflies

Flatheaded mayflies

Pronggill mayflies
Brushlegged mayflies

Small minnow mayilies

Primitive minnow mayflies

Common burrowing mayflies

STONEFLIES

Rolledwinged Stoneflies

CADDISFLIES

Common Netspinners
Comblipped Case Makers
Longhorned Case Makets

Fingernet Caddisflies

Micro Caddistlies

Snaiicase Maker Caddisflies

FISH, DOBSON, ALDERFLIES
Fishffies and Dobsonflies

Alderflies




Appendix 3. Continued.

Scientific Name

Common Names

ODONATA
GOMPHIDAE
Octogomphus sp.
Erpetogomphus sp.
Progomphus sp.
LIBELLULIDAE
Brechmorhoga sp.

COENAGRIONIDAE
Argia spp.
Coenagrion sp.
CALOPTERYGIDAE
Hetagrina sp.

COLECPTERA
HYDROPHILIDAE
Berosus sp.
DYTISCIDAE
Derovatellus sp.
PSEPHENIDAE
Psephenus sp.
ELMIDAE
Narpus sp.
Rhizelmis sp.
LUTROCHIDAE
Lutrochus sp.
DRYOPIDAE
unid. faxa
GYRINIDAE
Dineutus sp.

LEPIDOPTERA
PYRALIDAE
Petrophila sp.

DRAGONFLIES
Clubtails

Eighttoothed Clubtails
Snake darners

Clubtails

Common skimmers
Mendacious skimmers
DAMSELFLIES
Narrowwinged Damselflies
Dancers

Damsels

Broadwinged Damselflies
Rubyspot Damselflies

WATER BEETLES
Water Scavenger Beetles

Predaceous Diving Beeltes
Water Pennies

Riffle Beetles

Minuie Marshloving Beetlles
Longtoed Water Beetles
Whirligig Beetles

AQUATIC CATERPILLARS
Agquatic Pyrilid Moths




Appendix 3. Continued.

Scientific Name

Common Names

DIPTERA

CHIRONOMIDAE
unid. taxa

ATHERICIDAE
Atherix sp,

TABANIDAE
Chrysops sp.
Silvius sp.

SIMULIDAE
Simulium sp.

STRATICMYIDAE
Euparyphus sp.
Oxycera sp.

TIPULIDAE
Brachypremna sp.

DIXIDAE
Dixelfa sp.

HEMIPTERA
NAUCQORIDAE
Ambrysus sp.
GERRIDAE
Gerris sp.
VELIIDAE
Rhagovelia sp.
CORIXIDAE
unid. taxa

PULMONATA
PHYSIDAE
unid. taxa
ANCYLIDAE
unid. taxa
BIVALVIA
CORBICULIDAE
Corbicula. sp.

MIDGES, MOSQUITOES,
AQUATIC GNATS and FLIES
Midges

" Athericldae

Horse and Deer Flies

Black Flies

Aquatic Soldier Flies

Crane Flles

Dixid Midges

TRUE BUGS
Creeping Water Bugs
Waler Striders
Shortlegged Striders

Water Boatmen

SNAILS




Appendix 4 . The fish taxa of Seco Creek.

Scientific name

Common name

CYPRINIFORMES
CYPRINIDAE
Campostoma anomalum
Cyprinella lutrensis
Notropis stramineus
Dionda episcopa
Cyprinelfla venusta
CHARACIFORMES
CHARACIDAE
Astyanax mexicanus
SILURIFORMES
{CTALURIDAE
Ameiurus natalis
ATHERINIFORMES
POECILIIDAE
Gambusia geiseri
PERCIFORMES
CENTRARCHIDAE
Ambloplites rupestris
Lepomis auritus
Lepomis cyanelius
Lepomis gulosus
Lepomis humilis
Lepomis macrochirus
Lepomis megalotis
Lepomis microlophus
Micropterus salmoides
CICHLIDAE

Cichlasoma cyanoguttatum

CARP AND MINNOWS

Central stonerolier
Red shiner

Sand shiner
Roundnose minnow
Biacktail shiner

CHARACINS

Mexican tetra

BULLHEAD CATFISHES
Yellow bulthead

LIVEBEARERS

Largespring gambusia

SUNFISHES

Rock bass

Red breasted sunfish
Green sunfish
Warmouth
Orangespotted sunfish
Bluegill sunfish
Longear sunfish
Redear sunfish
Largemouth bass

CICHLIDS
Rio Grande cichiid
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