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INTRODUCTION

Texas had 1537 major reservoirs with capacities of 5,000 acre-feet or
greater at the end of 196% (Texas Almanac 1970). The Texas Water Plan
proposes an additional 68 reservoirs be built to help meet water needs
by the year 2020. To date, little attention has been given to releasing
sufficient water from these reservoirs to maintain stream fisheries in
Texas. However, concern for maintaining instream flows has become
inereasinglv evident in other parts of the United States. Work done by
Tennant (1976), Robinson (196%9), Bovee (1975), Stalnaker and Arnette
(1976) and others, has resulted in the formation of an Instream Flow
Group under the direction of the United States Fish and Wildiife Service.
Formation of this group has focused the attention of state conservation
agencies on the need of maintaining instream f£lows.

Most of fhe infitial work on instream flow methodologies was done in the
mountainous western states. There, the annual flow regime depends on
snowmelt in spring and early summer to support predominately coldwater
fisheries. 1In Texas, spring and (to some extent) fall rains account

for the majority of streamflow necessary to support warmwater fisheries.
Revision of existing metheodologies was deemed necessary to fit Texas'
climatic conditions and warmwater fisheries. This study was initiated

to determine minimum streamflows needed to support Texas stream fisheries.

METEODS AND MATERIALS

To establish minimum flow requirements for Texas stream fisheries,
available literature on assessing streamflow needs was reviewed. Flow
percentages used by Tennant (1976) and the use of median monthly flows
recommended by Robinson (1969) were combined to provide a basis for the
minimum flows used in this study. Tlows chosen for study were 40 percent
of the medizn monthly flows October-February and 6C percent March-September.
Monthly flows were chosen to mimic natural discharge patterns. Sixty
percent values were chosen to provide more flow during critical spring

and summer months.

To validate these flows, a field evaluation was conducted on the Guadalupe
River below Canyon Reserveir. In the field evaluation, median monthiy
flows for the gaging station above the reservoir were determined by the
Department 's Data Processing Branch using daily flow data compiled by

the United States Geological Survey. The gaging station above the
reservoir was used in order to provide proportions of the actual inflow

to the reservoir.



Bovee (1975) and Stalnaker and Arnette (1976) have reviewed current
streamflow methodologies and have pointed out desirable characteristics
of each. A methodology should be expedient, inexpensive, reliable,
easy to use, realistic, usable on all sizes of streams, adaptable to

a particular fishery, meaningful and capable of mimicking natural flow
patterns. Use of the minimm flows described in this paper meets the
above criteria for Texas stream fisheries.

Streamflow recommendations should be made monthly in order to mimic
natural flow patterns. To minimize the effects of reduced flows during
critical periods for Texas stream fisheries, recommended streamflows
should provide a proportionately higher percentage of the normal flow
during the spring and summer. Minimum flows used in this report should
provide needed flow during critical periods and maintain adequate aguatic

habitat.

Field evaluation on the Guadalupe River suggests the minimum flows used
in this paper are valid recommendations for Texas stream fisheries,
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Figure 1. Sampling sites, Guadalupe River, 1977.



With the aid of the Guadalupe River Authority and the United States
Army Corps of Engineers, discharge from Canyon Reservoir was halted

for approximately 4 h on February 2, 1977. This allowed tranmsect
measurements of depth, width, and velocity to be made at various flows
atr two stations below the reservoir (Fig. 1). Measurements of depth
were made with z meter stick, width with a surveyor's tape and velocity
with a General Oceanics® flow meter (Model 2030) and a stopwatch.
Measurements were taken every 4.4 ft across the stream chamnel. Median
flow percentzge (Tables 1 and 2) were calculated by comparing measured
flows with the February median monthly £low at the gaging station above
Canyon Reservoir.

From the data collected, percent wetter substrate (measured width divided
by estimated normal width) was calculated and the point of greatest
inflection was assumed to approximate the minimum flow needed to maintain
aquatic habitat (Tennant 1976).

RESULTS

In the field evaluation conducted on the Guadalupe River below Canyon
Reservoir, flows ranging from 9 cubic feet per second (cfs) to 784 cfs
were observed. The point of inflection at Site ! occurred between 13

and 62 percent of the median flow (Tzble 1). Slower dewatering at Site

2 allowed 2 more precise estimate of the inflection peoint which was
estimated to occur between 33 and 44 percent of the median flow {(Table 2).

Results obtained at Site 2 suggest 40 percent of the median monthly flow
would be needed to maintain aguatic habitat for Texas stream fisheries.
However, to insure suitable spawning habitat and to offset large areas
of slack water, which could become stagnant during warmer months, flows
greater than 40 percent would be required during the months of March-

September.
DISCUSSION

Reduced streamflow may adversely affect aguatic habitat in the following
ways: (1) =alter temperature regimes; (2) lower dissolved oxygen
concentrations due teo decreased waste assimilation capacity; (3) decrease
sediment load capacity; and (4) increase concentrations of toxic materials.
Undesirable species such as carp, buffalo, anéd river carpsucker, which
have relatively high tolerances for poor water quality, would be favored
(Rovee, 1975). Other factors affected by reduced streamflows include
spawning success, species composition and food production.



Table 1. Results of reduced streamflow on various parameters, Guadalupe
River, Site 1, February 2, 1977.

Measured Percent Measured Percent
Flow . Median Width Wetted
{cifs) o Flow (ft) Substrate
784 564 929 110
512 368 96 107
251 181 . 93 103
86 62 89 99
18 13 66% 73(4£1)
] 6 38%=* L2{39)

* Includes 29 ft of slack water (no flow)
#* Includes 3 fr of slack wzter (no flow)
Percentages in parenthesis de not include slack water area.



Table 2. Results of reduced streamflow on various parameters, Guadalupe
_River, Site 2, February 2, 1977.

Measured Percent Measured Percent
Flow Median Width Wetted
{cfs) Flow (ft) Substrate
723 520 120 162
623 448 125 169
350 252 79 107
280 201 77 104
196 141 76 102
154 111 74 100
96 69 74 100
72 52 73 _ 98
61 4 71 96
46 33 71=* 86(83)
35 25 70%* 95(74)

* Incliudes 7 ft of slack water (no flow)
*#%* Inciudes 13 ft of slack water (no flow)
Percentages in parenthesis de not include slack water area.
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APPENDIX A

Recommended Flows by River System*

Table of Contents

Guadalupe River Basin — - = = = = = = = = = -~ = — -
San Bernard River Basin = = = = = = = = = = — = — =
Trinity River Basin - — = = = = = = = = = = = = = -~
Arkansas River Basin = = = — = = = = = = = — — ~ -
Colorado River Basin = — = = = = = = = = = = = = =
Chocolate Bayou—-Oyster Creek Basin - -« = = = - = -~
Brazos River Basin - — = = = = = = = = = = = — =~ =~
lavacz River Bagsin — — = = = = = = = = = = = = = =
Red River Basin — — = = = = = = = = = = — = « = = =
Nueces River Basin = = = = = = = = = = = =« = = - -
Sabine River Basin — — = = — — = = = = = = = = — -
San Jacinto River Basin — = = = = = = = — = — — = ~
Neches River Basin = = = = = = = = = = = = = = - =

Misggion River Basin — = = = = = = = = = = = = = = =

-

* A1l flows rounded to nearest whole number.

12
12

14

16

18

Use gaging station above reservoir to recommend flows.
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