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APPENDIX XI

WATE K SUPPLY AND WATER QUALITY CONTROL

CHAPTER 1 - INTRODUCTION

1. AUTHORITIES

a. This appendix has been prepared by the Federal Water Pollu-
tion Control Administration , Department of the Interior , as Chairman
Agency of the Work Group on Water Supply and Water Quality Control
Requirements.

b. By letter dated November 16, 1962 , the U. S. Army Engineer
District , New Orleans , Louisiana , reques ted the Pub l ic Heal th
Service to provide data on needs and values for municipal and indus-
trial water supply and for water qual ity con trol in the Red River
basi’i below Denison Dam, exclusive of the Black River and Ouachita
River subbasins. Responsibility for the study was transferred from
the Public Health Service, Department of Health , Educa tion , and
Welfare, to the Federal Water Pollution Control Administration ,
Department of the Interior , by Reorganization Plan No. 2 of 1966,
effec tive May 10, 1966. The water quality control por tion of the
study was considered under authority of the Federal Water Pollution
Control Act , as amended (33 U.S.C. 466 at seq.).

2. PURPOSE AND SCOPE

The basic purposes of this study are sununarized as f ollows :

(1) Determine the extent of present water use and development
of resource facilities for water supply.

(2~ Develop projected municipal and industrial water require-
ments in the basin for the 100-year period of study.

(3) Determine extent and type of existing and poten tial pollu-
tion problems .

(4) Determine , on the basis of the States ’ adopted Water Quality
Standards , the need for supplemental streamflow or alternative pol-
lution control measures to protect existing and projected uses of the
streams , to protect the streams from further degradation , and to en-
hance water quality .
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(5) Dete rmine  the  e f f e c t s  of the comprehens ive  p lan  on the
water quality of the basin streams .

(6) Evaluate alternatives to serve as a measure of benefits for
proposed plans .

(7) Make a water suppl y allocation stud y to de te rmine  the
origin and disposition of water necessary to meet the future munici-
pal and industrial needs.

3. RELATIONSHIP TO OTHER PORTIONS OF THE REPORT

Populat ion and o ther  economic projections on which future water
requirements  are b ased were developed in connect ion  w i t h  the Eco-
nomic Base Stud y (App endi ~x ~). Other se lec ted  da t a  used in t h i s
report were ext rac ted  f r o m  appendixes  on Hy drology , S u r f a c e  and
Ground Water  and Geology;  Ir r i ga t i on ; Hy d r o e l e c t r i c  Power; Minera l
Resources and Mineral Industry ; Outdoor Rec rea t i on ; and Fish and
Wildlife.

4. BACKGROUND

a. The Lower Red River basin , as shown on p late XI-l (adjacent
to back cover), lies in the  S ta tes  of Oklahoma , Texas , Arkansas , and
Louis iana , and extends from Denison Dam at Texotna Reservoir south-
eastward to the Mississippi River. For the first 241 miles below
Den ison Dam, the river forms the border between the States of
Oklahoma and Texas , and between the States of Arkansas and Texas .

b. The drainage area of the Red River below Denison Dam is
29 ,500 square m iles , exclusive of the Ouachita and Black River sub-
basins. Major tributary basins included in the study are the Blue
River , Boggy Creek , and Kiamich i River basins of Oklahoma; the
Little River system of southeastern Oklahoma and southwestern
Arkansa s ; the Sulphur River and Cypress Creek basins of Texas ; and
the Loggy and Saline Bayou systems of Louisiana.

c. The Lower Red River flows a distance of 675 miles through
an alluvial valley of the Coastal Plains and discharges into the
Atchafalaya and Mississippi Rivers via Old River . A large backwater
area of approx imatel y 2,650 square miles occurs in the flat lowlands
in the general area of the confluence of the Red-Ouachita and Red-
Atchafalaya and Mississippi Rivers.

d. The cl imate in the major portion of the Red River basin is
warm and humid with preci pitation ranging from 39 inches in the
west to 57 inches in the east. Average flows in the main stem of
the Red River vary f rom 3,800 ,000 acre-fee t per year (5,058 c f s )
below Texoma Reservoir to 23 ,450 ,000 acre-fe et per year (32 ,390 cf s)
at Alexandria , Louisiana.

XI- 2



e. There are approximate l y 19 major  r ese rvo i r s  in  the  Lower Red
R iver ba sin , of wh ich 9 are Federal project s constructed for flood
control , water supp ly, hydroelectric power, recrea ti on , and fi sh and
wildlife purposes. The largest of the reservoirs are ~1 il1wood
Reservoir in Arkansas and Oklahoma , and the Ferr el l s Br id ge (Lake
~) ‘ The Pines) and Texarkana Reservoirs in Texas.

f. The total basin (study area) population is about 1.7 million ,
and the average population density is about 58 per square mile. The
largest cities are Shrevepor t (164,000) , Alexandria (40,000) and
Boss ier City (33,000), Louisiana; Par is (21 ,000) , Sherman (25 ,000) ,
and Denison (23,000) , Texas; and Texarkana (50,000) , Texas-Arkansas.

g. Many and varied industries contribute to the economy of the
basin. Of major si gnificance are the primary metals (iron and steel),
petroleum , pu lp and paper , lumber , and food and kindred products
industries.

Xl-3
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CUAPTE R II  - D I S C I S S I O N , S UMMAR Y , AND CONCLIJS I O~S

5. DISCUSSION

a. As a part  of the Comprehensive Basin Stud y of the Red River
below Denison  Dam, inves t i g a t i o n s  and s tud ies  have been made of the
ex i s t i n g  and po t en t i a l  needs for munici pal and industrial water
supp ly, the existing quality of water , the extent of existing and
potential pollution , and the need for and benefits from conservation
storage for  municipal  and i n d u s t r i a l  water supp ly and water quality
control.

b. Municipal and industrial water supply needs were initiall y
projected for the 50-year period , 1980 to 2030 , and ex t r apo la t ed
through the period of study to the year 2080. They were based on
population and other economic projections and on water-use data pre-
sented in the various appendixes to this report.

c. Supplemental streamfiow needs for water quality control were
also projected for the period of study. The estimated supp l emental
flow requirements were based on projected waste discharges to
stream s from cities and industries kr the basin expected to bavr ex-
tensive expansion and development in the future. Cr i teria for
determining the streamflow requirements to maintain acceptable water
quality were based on the water quality st::indards adopted by the af-
fected States of Louisian a, Arkansas , Oklahoma , and ‘texas. The
parameters used as a measure of existing and potent ial water quality
included dissolved oxygen , biochemical  oxygen demand , ~ot~i1 dis-
solved sol ids , chlorides , sulfates , nutrients , color , temperature ,
turbidity, and otl’~~r selected criteria for the protection of future
uses of the streams - uses tha t  have been d e a l  gnated  b y the S ta t e s .

d. The water quality standards adopted by the’ States provide
for a minimum treatment level of “secondary ” b r  iaini ci pal wastes
and its equivalent for industrial wastes . Cur r~’at technolosy has
proven that a highly modern and efficient secondary tr& ’~naent plant
with highl y skilled operators can achieve treatment levels in cx-
cess of 90 percent removal of biochemical oxygen demand (1100) (5-day ,
200 C.). However, comparison of operation data basinwide would re-
flect a lower efficiency due to many factors. A lia t~ a~ of thes.’
factors would indicate overloaded or obsolete facilities in ~otsiareas , malfunctions of equipment , accidental ii ’ tr i ~liation of toxic
materials , and a general shortage of adequatel y Lra~ ned and effi-
cient operators. For these reasons , an avera~ . tre a t ment leve l ol
90 percent has been used is a basis for computation .0 projected
supp lemental flow needs. However , it i~ recognized that adv incer~ent
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in technology and training methods could grea tl y al ter projec ted
water quality control methods and needs in the future. Quality con-
trol needs should be periodically re-examined in view of changed
economic conditions , quality objectives , use of the streams , treat-
ment practices and treatment technology. Significant changes could
alter or eliminate projected needs for supp lemental flow for water
quality control .

e. S t rcamf low d e f i c i e n c i e s  may ex i s t  in many areas of the ba si n ,
indicative of streams having inadequate base flows to properl y assim-
ilate projected waste discharges , adequately treated under the above
cr iteria . These deficiencies have been shown in the report as net
water  q u a l i t y  control  needs in reaches of the a f f e c t e d  s t reams .

f. To meet a portion of the projected water quality control
needs , storage has been provided in selected Federal reservoir  pro-
jects. Benefits have been assigned to these projects based on
portection of the State ’s assigned use of the streams . When these
flows have fulfilled their objective they would become a resource to
the stream and available for reuse for other beneficial purposes.

6 .  SUMMARY

a. Municipal and I n d u s t r i a l  Water  Supp ly:

(1) I n 1965 , municipal and industrial water use in the basin
was approximate ly 220 million gallons per day (mgd). The average per
cap i t a  water use b y major  c i t i e s  in the bas in  was 115 gal lons  per
cap i t a  per day ( g p c d ) .

(2) Existing reservoirs and facilities have been developed
in the basin to supply approximatel y 400 mgd for municipal and
industrial purposes f r om reservo ir s, r ivers , and ground water aquifers .

~lowever , there are areas which have insufficient water supp lies to
mee t projected demands of even the immediate future because of inade-
quate surface water or ground water resources.

(3) Munici pal  and i ndus t r i a l  water  requi rements  are expected
to increase to about 600 mg d by 1980 and 1, 300 mg d by 2030.

(4) Based on net  basin  water r e qu i r emen t s , s to rage  in Federal
reservoirs and facilities will be needed to deve l op an a d d i t i o n a l  t o t a l
depe ndable y ield of about 200 mg d by 1980 and 600 mgd by 2030 .

(5) Prior to 1980, storage for municipal and industrial water
supp ly purposes in the bas in wi ll be need ed in 25 add iti onal Federal
reservoirs , 8 proposed for cons t ruc t ion  b y the Corps of Eng ineers , and
7 by the Soil Conservation Service (exclusive of 2 alternative reser-
voir projects in the Blue River basin) .

XI-5 
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b. Water  Q u a l i t y  Control :

(1. ) The chemica l  q u a l i t y  of su r face  wa te r s  of the m a i n  stem
of the Red River below I)enison Dam is generally poor because of high
concentra t ions  of d i s s ol v e d  so l id s , chlor ides , and s u l f a t e s , and
high carbonate hardness. Waters of the main stem are generally tttr-
bid , reflecting the river ’s high sed iment load of sand and silt.

(2)  The most  ex tens ive  and serious p o l l u t i o n  problem in the
basin results from natural brine emissions and brine discharges from
oil field operations in the Upper Red River basin (above Lake
Texoma). At present , the water of the main stem below Denison  Dam
are genera l ly  u n s u i t a b l e  fo r  munic ipa l , industrial , and agricultural
use without extensive treatment. However , some improvement in chem-
ical q u a l i t y  is realized in downstream reaches through dilution by
flows from large tributary rivers.

(3) The waters of major  t r i b u t a r y  s t reams , in general , are
of good quality and their chemical constituents are within the Public
Heal th  Service D r i n k i n g  Wate r  S t andards .  However , inadequa te  treat-
ment and handl ing of waste flows by cities and industries in some
areas have caused seriou s pollution problems on certain tributary
streams , as indica ted  b y f i s h  k i l l s , h igh ch lor ide  c o n c e n t r a t i o n s ,
high col or , foaming, rapid temperature variations , and oxyge n dep le-
tion . Over one-half the wastes discharged in the bas in  (b y t o t a l
volume) are emptied into streams without adequate prior treatment.

(4) Po l lu t ion  problems of the bas in , in general , are a
detriment to existing and potential municipal , industrial , rural
domestic , and livestock water supply; to propagation of fish and
wildlife ; and to recreation use of the streams . The problems also
result in degradation of aesthetics and the general environment.

(5) To meet water quality objectives for the protection of
future uses of the streams of the basin , hi~ IIl y advanced waste treat-
m2nt or disposal measures , provision of supp lemental flow , or a
combination of these measures will be needed at specific location s
on at l eas t  13 streams b y 1980. This number would i nc r ea se  to at
least  17 by the year 2030. Based on an assumed bas i r iw ide  average of
90 percent removal of 1101) from organic waste effluents from cit ies
and an equivalent treatment of industrial wastes , s t r e n m f ’low d e f i -
c ienc ies  for adequa te  a s s i m i l a t i o n  of the  p ro jec ted  was tes  w i l l
approximate 237 mgd by 1980.

7. CON(’l.IIS TONS

a. Munic~pa1 and Industrial Water Supply :

(1) W i t h  c o n s t r u c t i o n  of the proposed r e s e r v o i r  p r o i ( ’ i t s ,
and wi th  proper u t i l i z a t i o n  of ground water , return flovi and
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pollution control measures, sufficient water resources will be
available to meet all foreseeable municipal and industrial water
supply needs to the year 2080.

(2) Minimum annual value of benefits for water supply stor-
age in the proposed projects are as follows :

Annual
Reservoir Vicinity Benefits

Corps of En&ineers

Albany $262,000
Parker 245,000
Bonhain 378,700
Durant 275,400
Liberty Hill 361,200
Bayou Dorcheat 499,000
Kisatchie 332,000
Titus County 871 ,000
McGee Creek 358,000
Caddo Enlargement 275,000

Annual
Watershed Vicinity Benefits

Soil Conservation Service

3-19 (5 Res.) Sherman, Bells , & Rowe, Tex. $ 67 ,920
3-25a Bonham, Texas 19,400

*3-23 (2 Res.) Durant , Oklahoma 57 ,480
3h2-4 Atoka , Oklahoma 6,750
3h2-6 Allen , Oklah oma 6 ,780
3i-4 Antlers , Oklahoma 33,340
3m1-7 Magnolia, Arkansas 101,600
3m2— 3 (2 Res . )  Bossier C i ty ,  Louis iana  35 , 200
3k-Il Deport , Texas 5,000
3o1-3 Ringgold , Lou isiana 9 ,140
3o1-4 Gibsiand , Lou isian a 10,060
3-68 Alexandria , Louisiana 62,030
10-17 Alexandria , Louisiana 38,700

(* Alternative project to initial water supply storage
for Durant, Oklahoma, in the Corps of Engineers
proposed Durant Reservoir)

b. Water Quality Control:

(1) To provide streamfiow regulation for water quality con-
trol , storage has been provided in three proposed Federal reservoir
projects in the Lower Red River basin. Minimum annual value of

XI -7



benefits for water quality control storage in the proposed projec ts
are as follows :

Ann ual
Reservoir Vicinity Benefits~

Corps of Engineers

Bayou Dorcheat Magnolia, Arkansas $509,000

Soil Conservation Service

Big Creek (Ws. 3 ml-?) Magnol ia, Arkansas 26,200
Little Blue River (Ws .3-23’) Durant , Oklahoma 10,000

* Based on Alternative Cost Method of benefit evaluation .

These projects together with existing reservoirs , would supp ly about
70 percent of the supplemental flow needs in tributary areas pro-
jected for the year 1980. Minimum annual benefits that would accrue
to the proposed proje cts by pro tec tion of f ish and wildl i fe , recrea-
t ion and other benef icial uses would be $283 ,700 (based on Use
Method of benefit evaluation).

(2) In remaining tributary areas of the basin where major
problem s are an ticipa ted , other me thods of pollution control would
be needed in the absence of yield from water quality control storage .
These would include higher degrees of waste treatment , and releases
from munic ipal and indus tr ial wa ter supp ly storage (Sulphur River ,
contractural agreements) as needed to maintain established stream
standards. With construction of the proposed reservoirs and adequate
waste treatment facilities and other control measures , the sur face
waters of the tributary basins would be of acceptable quality for all
beneficial uses.

(3) Extensive studies of the salt problem in the Red River
by the Public Health Service , Corps of Eng ineer s, and Federal  Wa ter
Pollution Control Administration have shown that the natural chlo-
ride pollution could be substantially reduced through co nt rol
measures at nine principal brine emission areas in the upper basin ,
in addition to the existing project at Estelline Spr ings. The var i-
ous measures proposed in previous studies would reduce salt
discharges to the river from 40 to 50 percent. lop priority should
be given this project.

(4) Improvement to quality of the main stem below Index ,
Arkansas , would result from proposed diversion of about 550 mgd dur-
ing the critical period from the Red River above Index to the water

XI -8
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supp ly system of the proposed Texas Water Plan . This improvement
would result during low-flow periods from diversion of water having
a h igher salt content than major inflows from the Little River sys-
tem. Diversions during high flows would have little effect on
stream quality in the Red River , but diversion during low-flow
periods would be beneficial .

(5) Full basin development , exclusive of the salt control
measures , will have a major effect on improvement of water qualit y
in the Red Rive r below Fulton , Arkansas. Additional benefits would
accrue to the projects through augmentation of low-flows in the
lower Mississ ipp i River. Wi th comp letion of Broken Bow Reservoir
and other elements of the authorized Little River system , proposed
hydroelec tric peaking power releases would alleviate potential pol-
lu ti on problems on the tr ibutary streams and red uce chl or ide
con cen tra tions in the ma in stem of the Red River in the Fu l ton are a.
Some reduction in beneficial effect of these flows would result ,
however , in the reach of the Red River between Fulton and Shreveport ,
Lou isiana , as a resu lt of oil f ield and projected paper mil l opera-
tions in this area, and reduced inflows from tributary streams .
Irrigation return flow is not expected to present a si gnificant pro-
bletn. During the critical period , June 1953 through February 1957 ,
the mean monthl y weighted average chloride concentration at
Shrevepor t , Louisiana , was approximately 150 mg/i. Withou t salt
control measures in the Upper Red River basin above Denison Dam , the
chloride concentration of the river at Shreveport would be at approx-
ima tely this level during a recurrence of the critical drought. W ith
the proposed salt control measures, concen tra tion of ch l o r ides wou ld
be reduced to about 70 mg/i during the same period .

(6) Quality problems projected for the reach of the main
stem between Fulton , Arkansas , and Shreveport could be minimized
with adequate control measures. Projected quality of the Red River
would be better than reflected in the analysis more than 95 perc ot.
of the time . The analysis was made on the basis of recurrence of
the most critical drought on record . However , selective wi thdrawa l
and off-channel storage are the keys to a continuous supply of good
water to cities and industries whose source of supp ly is the Red
River .
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CHAPTER III - MUNICIPAL AND INDUSTRIAL WATER REQUIREMENTS

8. PRESENT MUNICIPAL AND INDUSTRIAL WATER USE

a. In 1965, urban water use in the basin averaged about 84 tngd
for domestic , service and commerc ial bus iness , and small industrial
water supp ly purposes. 1-5/ This quantity represented approximately
30 percen t of the total water use in the basin for that year , as
shown in table 1. To date, existing reservoirs and facilities have
been developed in the ba sin to supp ly approxima tely 400 mgd for
urban and industrial needs from reservoirs , rivers , and ground wa ter
aquifers. Approx imately 65 per cent of the mun ic ipal supp ly in 1963
was obtained from ground water.

b. The municipalities of the basin having organized public
water supp ly systems had an average per capita water use of about
115 gallons per day in 1965. This average was slightly less than
the 124 gpcd average use of the major cities , as shown in table 2.
The vary ing per cap ita water use reflects concentrations of small
industries normall y supp l ied by public water supp ly systems. The
quantity of municipal wa ter used by small industry averages approxi-
matel y 20 percent to the total municipal use. 6/

c. Industries of the basin used approximately 137 mgd of water
in their manufacturing processes in 1965. 1-4/ About 12 percent was
obta ined from munici pal water systems . The remainder was supp l ied
from other public and pr iva te surface suppl ies and ground water
sources. The heavy water using industries presently located in the
basin can generally be classified under one of the following catego-
r ies:

1. Thermal power genera tion
2. Petroleum refining
3. Petrochemical production
4. Pulp and paper manufac ture
5. Primary metals (iron and steel)
6. Food and kindred products production

Loca tion and descrip ti on of these indus tr ies ar e presen ted in Appe n-
d ix I , Economics; Append ix V , Upstream Watershed Protection , Ise ,
Managemen t, and Development; Appendix VIII, Mineral Resources and
Mineral Indus try; and Append ix X , Hydroelec tric Power . Industrial
water use in 1965 by area is presented in table 1.
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Table 1

1965 Bas in Water Use
(mgd)

*Area Munici pal Industri al Rural  Irrigation Total

Atoka , Oklahoma 0.5 0.4 0.7 1.6
Choctaw , Oklahoma 0.6 0.2 0.5 0.8 2.1

• Coal , Oklahoma 0.2 0.3 — - 0.5
Pontotoc , Oklahoma 0.1 0.9 0.4 0.3 2.7
pushmataha , Oklahoma 0.2 -- 0.5 0 .7 1.4

Total 1.6 1.1 2.1 2.5 7.3

2 Hempstead , Arkansas 0.8 0.7 0.2 1.7
Howard , Arkansas 0.5 0.3 0.6 0.1 1.~
Little R iver , Arkansas 0.2 0.3 0.6 0.7 1.8
Sev ier , Arkansas 0.9 -- 0.6  -— 1.5
McCurtain , Oklahoma 0.7 4.4 1.0 2.7

Total 3.1 5.0 3.5 3.7 25.3

3 Bryan , Oklahoma 2.3 0.5 0.6 2.8 6.2
Johns ton , Oklahoma -- -- 0.2 0 .6  0.8
Fannin , Texas 1.3 —— 0.8 2.1
Gray son , Texas 6.7 -— 0.5 7 . 2
Lamar , Texas 3.0 0.2 0.7 0.1 4.0

Total 13.) 0.7 2.8 3.5 20.3

4 M i l l er , Arka nsas 5.5 0.2 1.0 1.8 8.5
Bowie , Texas 6.2 11.9 1.2 3.5 22.8
Del ta , Texas 0.1 0.3 —- 0.4
Franklin , Texas 0.2 0.9 0.2 -- 1 .3
Hopkins, Texas 0.9 0.2 0.3 0.1 1.5
Hunt , Texas 0.7 -- 0 .2  —- 0.9
Red River , Texas 0.4 -— 0.6 0.3 1.3
Titus , Texas ...Ll ......Q.~ ...2.t~t _.. .

Total 15.3 14.1 4.2 5.7 39.3

5 Camp , Texas 0.3 —- 0.2 0.1 0.6
Cass , Texas 0.8 0.4 1.0 0.1 2.3
Gregg, Texas -- —— 0.1 0.1
Harr ison , Texas 4.0 3.6 0.7 0.1 8.4
Mar ion , Texas 0.4 0.3 0.1 0.8
Morris , Texas 1.2 34 .5 0 .5  0 .1  36 .3
Up shur , Texas 0.7 0.4 0.5 -- 1.6

Total 7.4 ~~ ‘i 3.3 0.5 50.1

6 Columbia , Arkansas 1.3 1.2 0.6 0.1 3.2
Lafayette , Arkansas 0.4 0.8 0.5 4.1 5.8
Boss ier , louisiana 3.6 1.1 1.2 2.0 7.9
Caddo , Lou isiana 20.7 7.9 1.9 5.1 35.6
Webster , Louisiana 2.3 42.3 0.8 -- 45 .4

Total 28.3 53.3 5.0 11.3 97.9

7 Bienville , Louisiana 0.3 0.9 0.6 -- 1 .8
DeSoto , Louisiana 0.7 0.2 0.6 -- 1.5
Na tchi toch e s, Louisiana 1.2 -- 1.1 0.1 2.4
Red R iver , Louisiana 0.2 0.6 -- 0.8
Sabine , Louisiana •_~Q~ 

_
~Q~
j
~ -- 0.4

Total 2.4 1.4 3.0 0.1 6.9

8 Avoyelles , Louisiana 1.2 0.4 0.4 1.5 3.5
Gran t , Louisiana 0.1 0.2 0.5 0.3 1. 1
Jackson , Louisiana 0.6 13.0 0.3 —— 13.9
LaSalle , Louisiana 0.5 0.4 0.3 -. 1 .2
Rap ide a , Louisiana 7.3 5.8 0.9 0.8 14.8
W inn , Louisiana 1.8 0.2 0.4 -- 2.4
L incoln, Louisiana 1.4 .....L.i ..2~L 3.8

Total 12.9 22.3 2.9 2.6 40.7

BA S IN TOTAL 84.3  136.8 26.8 29.9 277.8
Source :

Geologi cal iurveyL~ Louisiana Geolog ical Survey and Lou isiana Dep artme nt of Pub lic Wor ks-~~ Oklahoma Water Reso, r ,~
Board.it Geologi cal Survey and Arka nsas Geolog ical Coee5ission~~ and Public Health Servicc.~.’

For therma l ele ctric power , onl y consumptive use is reflected.

** No irri gation in 1965. In 1964 irri gation use for Fannin and Grays on Counties was 1.5 and 0.1 m.g.d., r~~spe ~~t i v  i v .
[Sour ce: Texas Water Commission Inv ontory (Bul . 6515) ]
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Tab le 2

Presen t Uni t Wa ter Use
of Pr incipal Ci t ies

(;allons per
Average Wa ter Cap ita per

City & State Population Use (mgd) Day*

Durant , Oklah oma 14 ,000 2.3 164
Denison , Texas 25 ,000 3.5 140
Sherman, Texas 31,000 3.0 97
Paris, Texa s 23 ,500 3.0 128
Marshall , Texas 24,255 3.9 159
Magnol ia , Arkansas 12 ,000 0.9 75
Boss ier Ci ty,  La. 35 ,500 3.3 93
Shreveport, La. 174 ,000 20.7 119
Alexandr ia , La. 60,000 5.5 92
Ruston , Louisiana 14,050 1.3 93
Tex arkan~s , Tex-Ark , 62,100 11.5 185

Average - - 124

* Include indus t r ies  supp lied by p u b l i c  water  supp ly sys tems .

Source: Publi c Heal th Serv ice 5/

9. FUTURE WATER REQUIRE r~ENTS

a. Municipal

(1) Estimates of future municipal wa ter req uiremen ts were
developed from population projections contained in Appe nd ix I ,
Economics , and from s tud ies of per cap ita water use in the Lower Red
River basin and contiguous areas . The studies included an analys is
of water use records from municipalities , analysis of basin charac-
teristics pertaining to precipitation and climate , and comparison of
data with that of other agencies and municipalities.

(2) Projected values of per capita municipal use are shown
in table 3. These values reflect only projected use for domestic ,
serv ice and commerc ial bus iness , and small industrial water supp ly
needs to be supplied by public wa ter supp ly systems. Water require-
ments for heavy water-using industries have been projected separately
m d  presented in table 4. Total projected water requirements are
presented in table 5, for areas shown on plate XI-1 (adjacent to back
cover),
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Table 3

Pro jec ted ~.inic~pal per Capita Water Use
’S

Area 1980 2000 2030 2080””

1 115 140 165 165

2 110 125 155 155

3 140 150 170 171)

4 135 145 160 161)

5 130 140 155 155

6 125 135 145 150

7 105 120 135 135

8 105 115 130 130

Basin Average 125 135 150 150

Does not include heavy water-using industrie s whose water require-
ments are projected separately.

** Extrapolated from 2030 projections.
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Table 4

Future Industrial Water Use

mgd
Area Type of Industry 1980 2000 2030

I Pulp and Paper 
•,~ 0 25.0 49.0

Thermal Ele ctri c” 2.0 2.7 3,7
Totals 2.0 27.7 52.7

2 Pulp and Paper ~~ 75.0 92.1 119.0
Therma l E le ctr ic” 1.6 1.9 2.3

Totals 76.6 94.0 121.3

3 Food and L indred , 13.0 14.9 19.0
Thermal Electric ” 7.0 9.0 12.1

Totals 20.0 23.9 31.1

4 Petroleum 8.0 17.0 27.0
Pulp and Paper 60.0 70.0 70.0
Thermal Electric 8.0 10.5 14.0

Totals 76.0 97.5 111.0

5 Petroleum 5.0 10,0 17.0
Petro-Chemical 34.0 68.0 86.1
Iron and S teel 14.0 22.0
Thermal Electric

c 
8.0 10.0 12.9

Totals 61.0 110.0 149.0

6 Petroleum 11.0 22 .0 35.0
Pulp and Paper 46.3 46.3 46,3
Petro-Chemical 

* 
52.0 103 .0 165.0

Thermal Electric 22.3 32,0 44.9
Totals 131.6 203.3 291.2

7 Pulp and Paper 25.0 25.0 27.7
Thermal Electric

.C ..i,~t
Totals 28.0 29.4 34.0

8 Pul p and Paper ~,, 
70.3 70.3 70.3

Th ermal Elec tr ic” 9.5 13.9 19.4
Totals 79.8 84.2 89.7

Basin Totals 475.0 670.0 880.0

* Consumptive use only.
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Table 5

Projected Water Req~ irements

Rura l
M u n i c i p a l  ~. oornestic ~ .

‘tear Area Nurucipal Industrial Industrial Livestock

1980 1 4 .6 2 .0  6 .6  4 . 0
2 5 ,5 76.6 80.1 4.9
3 1~’.6 20,0 38.6 7 .1
4 .1 .O 76.0 97.0 8.3

18.5 61 .0  7 9 . 5  8. 0
6 50,6 131,6 182.2 10.0
7 ‘t .8 28 .0  33.8 7 .4
8 18 .2 79.8 98.0 13.4

Tota l  T~T~~ 4 7 5 ,0  615.8 63 .1

200() 1 8.1 27.7 35.8 4.0
2 4 . 9 94 .0 98.9 5.1
3 29.0 23 .9 52.9 6.9
4 32 .5 97.5 130.0 8.4
5 2 7 .9 110 .0 137.9 7 . 8
6 84 .5 203 .3 287.8 10. 1
7 10.8 29.4 40.2 7.5
8 31 .3 84.2 115.5 14. 1

To tal 229 .0 670.0 899.0 63.9

2030 1 14.1 52,’? 66.8 3.8
2 8 .2  121 .3 129.5 4.9
3 46 .7 31 .1 7 7 . 8  6, 8
4 50 .9 111 ,0 161.9 8.3
5 43 .6 149.0 192.6 7.3
6 146.3 29 1 .2 437.5 9 .8
7 19.5 34.0 53.5 7.3
8 56.6 89.7 146.3 14.6

Total 385.9 880 .0 1, 265 .9

2080 ” 1 25.1 98.0 123.1 3.8
2 11, 2 122 , 0 133.2 4 .9
3 93.4 52.0 145.4 6,8
4 102. 2 145.0 2 4 7 . 2  8. 3
5 79,8 210 .0 289,8 7.3
6 35 8.9  415. 0 7 7 3 . 9  9 ,8
7 40.8 49.0 89.8 7 . 3
8 133.0 109 .0 242 ,0 14. 6

T~~ta1 844.4 1, 200.0 2 , 044.4 62.8

L x t r a p o l a t e d  t rom 2030 p r o j e c t i o n s .
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b . Industrial

In d e t er m i l l  i n ~.t i :t d u s t r i a l  w a t ’r  requ r e11e:~t , i :~du s t  r i e s
were s le c t ed  for  s i  ~i d ,  t h a t  hav e  w a t e r  n e e d l  in  ex c es s  of e

u s u a l l y  supp l i e d  by m u n i c i p a l  wate r  supp ly  s vs tc n s  . In  t h [ vet-
Red River basin , he s i gn i f l u  l i st  h eavy  w a t e r — u s  inc~ 1 n dus  t r  us  5r

p e t r o c h e m i c a l , f ood and k ind r ed p r o c e s s in c , pu l p and p a p e r mann-
f a c t u r i r .g ,  p r i m a ry  meta1~, ( i r o n  sin! Stee l), p~ ro l  t e n  r i-I i n i r i ~~,
and the rma l  e l e c t r i c  p oser  ~enerat ion . 7/

(1 ’t  t e t r o i l i e m i c a l

Petroclie l i L S i  O i  1 l 1 C t l l c -~~ i 15 i s  t h e  5 1 - L OlU I~~r iest
industrial w a t e r  l i s t  r e~~p in  t h e  ha:-iin . ~i 1 s i :dust r ’ : is  c- - p e c t & - !
to expand princi pall y i i i  .r c i i  S and 6 sear ti e c-it tes it ~a .m’1 Ia ,
A r k a n s a s ;  dli revc port , l O u I S  t e a ;  and y .ur .Iisll , Tc:-:,is , t u r  r i’—
quirements for the industr y i IVC been bared on an estinat.e d
production of 2.6 mi1l~ on tons lnnuallv ~n ;urua 5 and 5 m i l l i o n
tons annually in arc i b y the yc ir  2030 . ~vera.. ;e w a t e r  der lu lds a t
present  for  c o ol in ~ and p r o c e s s  W a t t  r i n  c p et r ’c i l e rr i c a l  i n d u s t r y
are ap p r o x i m a t e i r  4~ i s l lon s  per  pound (b !~, 0O0 o i i l l on s per  toe) . v /

F u t u r e  wa te r  dc-n i~ d -  1i i-~-~ b e e n  estinyited or’ t h e  b I t s  i s  @1 ~5 a r~~ t
r e c ir c u l at i o n  or an l u p p r ) x r r l u t e  u n i t  t : i t u r  l ist  01 S O s t i t  12 ,0 11) sal—
ions  per ton of p r o d u c t i o u l .

(2)  Food sod K i n d r e d

G rowth of t I l t  food and k i r l I r e d  p ro c ( - ~S i f l c  l i l d l i -0  i~~ i s
forecas t thr osebou t the  bas in , ~ei th e l u v i  est c u u , c e I t I- a t  i ons spected
to develop in area 3 n e a r  Llic cit ics 01 Sh e rm an .  h en i s e e , stud Psri.s
Texas.  Fu tu re  water  r equ l  r t:ut n t s  f o r  t h e  i i d u s  I r y  in  orher areas 01
the b a s i n  than  area 3 arc r e f l e c t e d  i i i  th~ p r o  ~e ct e d  u r b a n  per
c a p i t a  wa te r  U se .  Specific stud ics ~-~‘ere m ade in  p r i  ~ r r ep o r t s  ~~~for  the food and k in d r i l p rocess  in c  i n d u s te ’. i~’ rca 3 .  I n  n ddi-
t ion , e x t e n s i v e  stu d  ie s  heve be en sus h hr  t h ~ [ I I  p i t  LI Soup u o r l i D a r v
at P a r i s , I’cx : i i , b y t h y  c i t I e s  i n  this arcs , nd b y the Texas h-~at cc-
Development  Board . bes u i t s  of t h e  stui! es in d i c a t e  t h a t , is addi-
t ion  to municipal supp l ies , approe ru tel y 1t~ m~~d wi l l it n . i - l t d  f o r
the food p roces s ing  i n d u s t r y  in th in ar e .  Lv t h u  vc~~r d i  10 , as re-
f l e c t e d  in table  4. Icc i r cu 1 i~ i o n  at  p rocess  W at e r  i s  n ot  p ro  t et ed
for t h i s  i n d u s t ry .

(3) Pul p and ‘s p ur

(a) There ire over  Is ;ujl 1 jo t act’ s ! foc -~~~t l n i d s
w i t h i n  thc Lower Red h i er in ~ in , is  des cribe d in p p en d  u - u s  I and
V. These t r i o s  p rovid e the raw riate ria ls for t h e  larsen s m c i i i
heavy w a t e r — i t s  in g  i n u l u l I t r y  ir  t h e  basi n , t~~1v p u l p un ~i p:pu r ma u l  i C —
t u r i n g  i n d u s t ry , P ro  I ’ ’  t ed  w a t e r  r u q e i  r ena  t s  fo r  tli is industry are
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ove r 4() pe rcen t  of the  t o t a l  i n d u s t r i a l  needs of the  b a s i n .  D a t a
f u r n i s he d  by th e I • S. Forest Service indicates t h a t  pu l p and paper
production by 1980 w i l l  approximate  5 , 900 tons per d a y .  (A p p e n d i x
\ ‘ ) .  Subsequent studies indicate that dail y production output rates
cou ld l o g i c a l l y  i n c r e a s e  to abou t 8 , 000 tons b y the year  2030 , based
on t r a p i d l y g r o w i n i  demand for paper p r o d u c t s  and improved manufac-
turing processes and forestry management practices.

(h )  Th e pul p and paper manufacturing processes most
prevalent in the basin are the sulphate (Kraft), b leached  K r a f t : ,
and groundwood pu l p p rocesses .  W a t e r  r e q u i r e m e n t s  for  t he se  indus-
t r i a l  o p e rat i o n s  range  from 35 , 000 Lii  68 , 000 g a l l o n s  per ton of dr
p u L p.  I n  genera l , m i l l s  u s i n g  b l e a c h i n g  processes  Icr  p r o d u c t i o n  of
high grade bond paper , b leached  hoard , or o f f s e t  paper  require over
53 ,000 gallons per ton . Water requirements for those producing
paper board and l ower grade paper , i n  general , range from 35 ,000 to
48 ,000 gallons per tori . ~~ l0/ Becaus ’ of the color problem , there
would be very  limi t-ed re-use of process water.

(c)  E x t e n s i v e  expans ion  and new developmen t  of the
p u l p  and paper  i n d u s t r y  in the  Lowe r Red R i v e r  b a s i n  is projected to
occur in at least six general areas , as f o l l o w s :

Area General Vicinit y

I Hugo , Oklahoma

2 Br oke n Bow, Oklahoma; Elope and Ashdown ,
Arkansas

4 New Boston and Texarkana , ‘l e xas

6 Shrevepor t  and Spriugh i ll , Louisiana

7 Natchitoches , Louisiana

8 Alexandri a , Pineville , b’tuston, and
h!odge , Louisiana

(d) Because of the existing and antici pated diversity
in manufacturing processes , product market demands , raw materials ,
and other variables , future water demands for the industry have  been
projected on a basinwide average unit water use of approximatel y
48 ,000 gallons per ton of production . Projected water requirements
fu r the industry are shown in table 4.
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(4) Primary Metals - Iron and Steel

Industrial development for iron and steel in the Lower
Red River basin is centered in area 5. The Lone Star Steel Coupon’.
plant at Lone Star , Texas is the primary iron and steel industry in
this area . The future annual rate of growth for the east l&s .u ~
steel industry is expected to approximate t h e p r I 1 ec ted i t j u nal

rate of 2 percent for steel ingot production and 1 percent i c r p i g
iron production , compounded yearl y. 8/ The present annual produc-
tion rate of 0.8 million tons shou ld increase to shou t 2.6 million
tons by the year 2030. Current water use is abou t 10 .2 :ng d or
approximately 4,600 gallons per ton of production .

(5) Petroleum Refining

Continued expansion of the petroleum refining industr y
is projected for th~ eastern Texas and western Louis~~ rai portions 01

the Lower Red River basin , in areas 4, 5, and t~ shown on p late XI- l .
Production in these areas is expected to total abou t  213 ,000 barrels
per day by the year 2030. Cross water requirements approxi t. uile
1,700 gallons per barrel 11/ for the refinery process. Since the
major portion is required for cooling, p r o i t u c L e c h  water r(’quircunic ’i t S
have been based on 80 percent recirculation . Fresh water intake rc-
quired for cooling “make-up ” and oth er purposes is approximately 350
ga llons per barrel  of production.

(6) Power herteration

(a) An expansion in the number and s iz e  of S I t .  II-
electric generation p lants is projected to accompany other in d ui t r ial
growth in the Lower Red River basin. bar n’ quantitie s of watc n ore
required for cooling compared to the consumptive use w h i c h  has hu ’e~
projected in tables 4 and 5. The consumptive use  of water b r  StealS -
electric generation is that portion at’ the total water r’eec i ru ’l :lents
of the p lant which is lost in the boiler fecdwoter make-up system and
lost in the condenser cooling system . Consumptive use is tpprox i-
mately one percent of the amount of cooling water used and is e ”pt
to decrease slightl y b~ 1980. For steani-electric plants that use
cooling towers in lieu of recirculation through Ii reservoir , I l k  con-
sumptive use wouLd be approximate v two p er c e t  of t i l l  cu ll i n ;  wIl t tO ’

requirements. Nuclear thermal p lants currentl y requ bt ~u sh out 30 pe r--
cent more consumptive condenser water for a pin’e u t emp er o t r e  r i s e
than fossi 1—fu eled t h e r m a l — e l e c t  c-ic p lants ot  equal siZe . It is ex-
p ec t ed t h a t  t h is added r c ’q u i r e r e~~t w i l l  u l e T r  on e  to  I l L i c i t  2 5 m a i’ sot
by 1980.

(b) In estim atinc t h e  u u i t u n u i n i p L i v e  li t ’  c u  wa l er  or
t h e r m a l  power gi t u r o t i o n  in the  bas in , the  p r oj e c t e d  pe r capi  t o  i n —
ergy r e q u i r e m e n t  h i s  be en  r e l a t e d  to cons - p t  i v e  w a t e r  u se  per  u n i t
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ci energy produced . Energy requirements were projected on the basis
of a per cap ita rate of 62.7 kilowatt-hours per day. 6/ Power needs
expected to be met by hydroelectric installation in the basin were
deducted from the total to estimate the requirements for supply by
t h e r m a l - e l e c t r i c  p l an t s .  Est imates  of consumptive use of water for
thermal power generation in the basin were based on a unit water use
of 0.3 gallons per kilowatt-hour. 8/ Distribution throughout the
basin has been based on projected population to be served by the
thermal-electric plants. Projected distribution of population is
shown in Appendix I.

(7) Surtanary

industrial water requirements by areas are shown in
table 4 for 1980, 2000, and 2030. The water use areas are shown ott
plate XI-l (adjacent to back cover).

c. Rural

Rural water use wi thin the basin for domestic and livestock
purpose s was approx ima tely 27 mgd in 1965 , which represen ted abou t
10 percen t of the average da ily water use in the basin. It is esti-
ma ted th at rur a l water demands , exclusive of irrigation , will
increase to abou t 63 mgd by 1980. The higher demand w i ll result
f rom ma in tenance of h i gher living standards rather than any antici-
pated population growth. At present about 90 percent of the rural
water supply is obtained from privately owned wells. Other sources
are from farm pond s, c isterns , and streams . To provide for future
needs , reservoir storage will be required for at least 5 rural com-
mun i ties loca ted in areas hav ing def ic ien t ground wa ter or sur face
water supp lies.

d. Sunsnary

Projec ted water supply requiremen ts for municipal , indus-
trial and rural domestic and livestock purposes are listed in table
5 for basin areas shown on p late XI-l (adjacent to back cover). A
graphical illustration is shown on plate XI-2. Irrigation water re-
quirements are described in Append ix VI.
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CHAPTER IV - WATER QUALITY CONTROL

10. PRESENT WATER QuALITY

a. Surface Water

(1) The chemical quality of surface waters of the main stem
of the Red River below Denison Dam is generally poor because of the
high concentration of dissolved solids , chl orides and sulfates , and
hi gh carbonate hardness. Quality of the stream , however , is con-
s iderabl y improved as the river flows eastward and southward toward
the Mississippi River. Large tributary rivers having high quali ty
water empty into the Red River and significantl y dilute the flows of
the main stem , thus causing a sizeable reduction in the concentra-
tion of dissolved solids. Waters of the main stem are generall y
turbid , reflecting the river ’s hi gh sediment load of sand and silt.

(2) Surface waters of the tributary bas ins , in gener al ,
are of good quality and their chemical constituents are within the
Pub lic Health Service Drinking Water Standards. 12/ However , low
flows in some tributary streams , particularl y the upper reaches of
Sulphur River , are somewhat high in calcium and magnesium hardness
resulting from solution of chalk and marl deposits in the areas.

(3) Tables 6 through 9 show typical stream quality data on
the main stem and major tributaries of the Lower Red River . The
tables , however , do not reflec t extremes or most critical conditions .
Additional data on present stream quality is given in Appendix III.

b. Ground Water

Ground wa ter f rom nearl y all the princi pal fresh-water
aquifers of the Lower Red River basin is of good quality, and gen-
erally is suitable for municipal or industrial use with little or no
treatment . The chief characteristics of the water , par tic u l a r ly
that from the Red River alluvium , are its high iron content and high
degree of hardness. Water from the formations of Tertiary age gen-
erall y is unsuitable for con tinuous irr igation use. Detailed data
on quantity and quality of ground water available in the basin is
con ta ined in Append ix III.
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Table 7

Surface Water ~ .aality - Arkansas

Little River near Horatio Red River at Fulton
Mean Data Ran~e

’
~ Mean Da te Ran ge ’0

Ca 6.7 0 - 14.0 46.9 0 - 102.4

Mg 1.8 0 - 8.8 11.1 0 - 26.1

Na 16.2 0 — 57.8 70.1 0 - 181.8

K 1.3 0.3 - 2.3 3.79 0.3 - 7.3

HCO 3 
22.7 6.4 - 39.0 96.2 9.4 - 183.0

50
4 

4.1 0.3 - 7.9 79.0 0 - 203 .2

Cl 26.1 0 - l(~U.0 109 0 - 286 .8

NO3 1.1 0 — 2.9 1.39 0 - 3.3

Dissolved Solids 92.7 0 - 236.2 417 0 - 979 .3

Si02 5 . 9  6 .6

0.08 0.06

F 0.2 0.3

pH 6.9 7.6

Color , Un it s 21 21

Tempera ture , °C 18 13 - 21 17 14 - 22

Spec i f ic Conduc tance
(~mhos/cm 

‘
~ 25° C) 139 417

Two standard deviations about the mean , taking in 95~ 4: of the cases .

NOTE : All values expressed as mg/l , excep t pH , unless otherwise noted .

Source: University of Arkansas 14/
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Tab le 8

Surface Water Qualit,y, - Oklahoma

Blue River near Blue 0 Oklahoma
1960 1961 1962 1963

Mean Discharge (cfs) 231 - 254 -

Ca 50 48 - -

Mg 19 17 - -

Na 5.3 8.0 7.8 7.5

HCO3 228 206 183 175

Co
3 

- 3 3 -

SO4 15 15 14 14

ci 7.3 7.3 6.6 6.7

NO3 2.0 1.7 - -

S.A.R. 0.2 0.3 0.3 0.3

pH (pH units) - 8.1 7.9 7.9

Dissolved Solids

Max. 317 317 334 369
Ave . 228 226 199 193
M m .  183 123 55 78

Hardness , as CaCO 3

Max . 300 288 284 286
Ave . 203 183 162 159
M m .  160 92 40 58

Specific Conductance
( mhos at 25° C)
Max. 547 555 598 582
Ave. 387 365 324 319
M m .  194 164 92 130

NOTE: All values are weighted averages for the respective water year
and are expressed in mg/i unless otherwise noted .

Source : U. S. Geological Survey j~/
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tabi , 9

Surface Water Qualit y — Ceo..

Total
9.an Di..olv.d Chlorille DII,olvCd

fli .ollarge Solid , Chlorid e S010’4tf Doaand Ooygs’s, 800

~~~~ 
(ci.) (aC/I) ~~ g~j3 ~ rn8Li). ~XaI&LU— —(60LJ.).~ (11821) 08

Red giv.r at In d .Ct. Arkunadt

1959 708 182 123 .6 9 . 5  ‘8 1 .9
1960 11 , 060 77 6  216 141 2 . 4  8 . 1  1 . 0  8.0
1961 10 , 070 880 245 179 2 , 2  7.9 1 . 0  8 .0
1962 1 1 000 740 90 134 2 . 5  7 . 8  1 . 1  7 . 0
1963 4 . 173 940 23 5 16 7 3 , 2  7 . 3  2 . )  7 . 8

Average 9 ,070 807 2 13 150 2 .2  8 . 1  1 .4  7.9

Red Rio.r at Arth u r  C i ty .  tefIaa

1957 580 16? 134 1 . 1  7 . 8  2 . 2  7 . 9
1958 7 7 5  200 121 1 .9  7 . 0  1 . 4  7 . 8
1959 880 265 150 2 . 1  7 .4  Lb
1960 7 ,605 916 252 182 2 . 6  7 . 0  .8 8. 0
1961 6 , 354 1 , 080 300 2 14 3 . 7  7 . 6  .9 7 . 9
1962 1 , 708 815 2 14 160 2.4 6 .8  1 . 1  7 . 8
1963 2 , 785 1 , 150 504 215 1.4  7 . 6  .9 7 . 8

A0erag ~ 6 , 120 884 243 168 2 . 2  1 . 3  1 . 3  7 9

Red River at Peai. pn Dam . a,ar O eniao o . Te x au

1951 870 238 200 .9 8 . 2  2 . 7  7 , 8
1958 1 , 080 304 184 1. 3  8 . 2  1. 9  8 .0
1959 1 , 325 415 248 1.4 8 . 6  .9 6.0
1960 1 , 220 354 246 2 . 3  8 . 0  1.0 8 .0
1961 3 . 73 1 1 , 335 422 301 1 . 4  8 . 2  .1 8 .0
196 2 4 .602 1 , 260 364 25 9 1.8  7 . 4  . 1 . 3  7 . 9
1963 2 .060 1 , 260 336 256 2 . 0  7 .8  1 . 4  3 . 8

Av.rugr 3 ,460 1 . 221 348 242 1 .6  8 . 1  1 .6  7 . 9

Oslphor Rive r, 0.0. Hiehvny 61. Soutl*we.t of Dardnv

1957 305 81 40 3 .3 7 .9 1.4 7.6

1958 218 43 31 3 .2 7.0 0.0 7.5

1959 254 53 40 3 , 2 7.3 1.0 7 . 1*
1960 224 34 39 4 . 3  7 . 8  1 .1  1 . 8
1961 25 1 55. 37 4 . 3  7 .2  I . 2  7 . 6
1967 202 31 33 4 . 1  7 . 3  1 . 2  7 . 5
1963 275 54 43 3 . 8  6 . 6  2 . )  7 . 6

Aeera g. 248 50 39 2 . 7  7 . 5  1 . 5  7 . 6

Sulabu r Rt v C r U . S .  Iligh,SIA 211 . 003t heSat of J0600,,vvC

9957 2 14 19 44 2 .0  6 . 9  1.9  7 . 0
1958 278 33 58 1 .9  6 .2  1 .0  7 . 6
1059 21 3 27 58 2 . 9  6 . 7  1 . 2  7 . 5
1960 273 26 52 3 .5 6.2 .1. .1

1961 890 32 8 36 7 3  5 .0  6 . 1  L y  7 . 1
1962 1 , 146 293 29 00 3 . 0  S . c  I i  1 . ”
1963 2 10 495 50 112 2 . 4  5 9  2 , 9

Average 730 307 31 67 .1, 9 6 . 3  10 1,0

Wh i te  Oak Bayou, stat. Highway 26 1 Nort h of Omaha

1957 608 269 75 5. 0 1 .5  2 . 2  .2

7 1958 304 98 46 3 . 5  ( . 7 7 .5 7 , ,
1059 381 225 60 ‘ . 5  1,0 1 .2 7 .2 4
1960 272 80 53 5 . 3  0 , ., 1.2  1 . ’
1961 344 105 63 5 , 2  0. -. 7 .3 .2

1962 23 3 61 31 6 . 2  6 .0  1. 0  1 , 1
1963 62 1  191 101 4 . 8  .9  ‘ ‘C 7 . 2 7

Averog. 395 134 63 5 . 1  c . .  1 . ’ .  7 . 2

Li t t le  C3pr . I I  Creek. U.S. #L(4SefWy 59, 00010 of Jo11or0~-n

1957 127 36 16 3 . 9  ‘ .CI 2 ,9 7 ,2
9 1958 123 41 87 2 . 9  . 2  2 , ’ 1.6

1959 15 1 52 17 2 . 7  ‘- . 2  . 7  7 , 2
1960 165 53 19 4 . 1  7 . 0  .7  1. 4
196 1 138 44 16 3 . 0  7 . 2  I i i  7 . 2
1962 166 45 19 3 . 0  7 , , .9 1.
106 3 252 9 1 2 1 3 .4  , . 7  ‘9 . 2

Average 157 52 18 3.3 1. ’. 1 , 2 1 . 3

Cva rm e. Cr n.k ,_11.5. Hi ehwgy 59 in Jof7r rnov

1957 76 I’1 18 — . 0  7 . 8  ‘ . 7  7 . 1
1958 01 58 17 1 . 3 C’ .’7 I C .  1.3
1959 203 2 7 22 2 , 5  ., ‘I 7 . 1
1980 lOS 29 IS  C , .. 7 . 2  .8 1 . 2

1 96 1 100 23  17 2 . 7  1 . 5  1.1) 1 . 2

196 2 127 3) 2 1 2 . 1  1 . 7  .9 2.0
1963 125 So 59 2 . .. 8 . 0  .9 7 , 1

Aver.I1r 107 24 18 2 . 7  7 .5  1 . 3  2 . 5

Seo re.I AnaIyOl. by tee., S l 0 F e  ICepaCrmeot of h e a l t h ;  i o v , p l l o t I o o  by N a t I o n a l  EC ~i ’i 7 C l ’ C ’ I C 1 3  C0’Cpafl5.t~~

MiflI’ A l l  v a lue, ar, Ipit ~~~~ t l C  mean of peri edir ,.F~~~les .
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11. PRESENT WAFER QIJALITY PR0BL E~~

a . Natural Pollution

(1) Jatur al pollution is the most extensive and seriou s
pollution problem in the Red River basin . J~aturai brine (~ a(’l),
gypsum (CaSO,) ,  and other soluble mineral deposits in the basin ab ov e
Lake Texoma save degraded over 1,000 miles of the  m a i n  5t 0 1 ’ l  (upper
and lower Red River), 500 miles of tributary streams and all major
reservoirs in th e upper basin , including Lake Texoma. Ten major
sources of n a t u r i l  b r i n e , l i s ted  in table 10, contribut e about 2,350
tons per day of chlorides to these streams , representin g from 40 to
50 percent of the total salt load in the river and i n  Texom a Reser-
voir. The combined I’low of these emissions , however , represents less
than 1 percent of the average total streamfiow of the basin.

(2) Gypsum deposits in the upper basin cause a h sg h concen-
tration of sulfates in the Red L~iver. These gypsum deposits are
widespread and frequently interbedded with salt deposits. In addi-
tion, surface waters of the main stem are generally hard due to a
high calcium and magnesium carbonate content.

(3) The presence of Lake Texoma, however , has a major ef-
fect on stream quality in the main stem . The effects of storage and
mixing with higher quality water from tributary streams is quite
evident in flows released from the reservoir. Records indicate as
much as 30 percent reduction in average mineral concentrations. In
the lower basin below the reservoir there is a gradual improvement in
quality through dilution flows from major tributary streams .

(4) Sal t content of the Red River varies sign ficantlv in
time per iods through variation in rainfall and runoff from the  t r i b t i -
tary streams . An example of this may be found in gage records at
Index , Arkansas . 8/ During a two year period , October 1960 to

~ep tember 1962 , the  wei ghted average ch lo r i de  c o n c e n t r a t i o n  at t n e
gage was only 173 mg/i. However , 6,709 ,300 acre-feet of the
15 ,230 ,000 acre-feet of water passing this point during this period
contained chloride concentrations in excess of the 250 mg/i limit for
d rinking water established by the Pub l i c  Health Service . The
8,520 ,700 acre-feet with chloride concentrations less than 250 mg /i
passed this point during short periods of relativel y high f l o w . From
th i s , it is evident that water of acceptable qualit y in this area ol
the ’ lower bas in  is onl y a v a i l a b l e  d u r i n g  several  b r i e f  i n t e r v a l s  of
20 to 25 days each during the year .

(5) As evidenced by the use spectrum shown in t a b l e  11 . the
presence of natural mineral pollution in the river is suppressing ti le

water use from the main stem of the Red River . This limits indus-
tr i a l  grow th and , large ly due to a reduction in crop y i e l d s  and tis e
ability to raise high value-low salt tolerant crops , reduces farm
income in adjacent areas.
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Table 11

Use-Concen tration Spec t rum 1/

Dissolved Car~ on at e
Solids Sulfates Ch lorides iardness

Use (mg/i) (m~/l~ (mg/i) (mg/i)

S t c ”sck ‘s fl (I W i j ( U j f ( ~ 2500 100 1500 -

Food canning and freezing 850 20-60 760 100

Domestic water supp ly 500 250 250 100 7

C.irhonated beverages 850 250 250 200

Food eq ui pment washing 850 - 250 10

Irrig ation 2/ 1000-1300 200 250 -

Steel making - - 175 50

Tex ti le pr ocess 100 100 100 50

Brcwi ng 500 - 80 -

Paper manufacturing,
((raft pulp 300 - 200 100

Paper manufac tur ing,
sod a pul p 250 - 75 100

Paper manufacturing,
ground wood pulp 500 - 75 200

1, Suggested maximum tolerances of chemical constituents , by use.
2/ See Append ix VI , Figure 3.

Source: Public Health Service 12, 18/ and George W . Burke , Jr., 19/
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(6)  17l r hl di ty is a major problem in t h e  Red River . The
so il s  Of th~ bed , banks  and f l oodp lain of the r ive r  a re  l a r g e ly  sand

714 0 silt. In man; ar u . I s  a long the  s t ream the p lan t  cover is sparse ,
p a r t i c u l a r l y in fa r m i n g  a r ea s .  The presence of s a l t  in the  r i v e r
has g en e r a l l y suppressed  grass  cover on the b a n k s .  As Cl result ,
er ~~s ion d u r i n g  heavy r a i n f a l l  p e r i o d s  causes a h i g h s e d i l l s ’n t  cOn ’n-
t r ~) 1 L o n  in t h e  s tr i ’~n’ ,. he tnudd c ondit ion of the  r i v e r  damages i t s
use i~~r r e c r & ’ . lt i o o  and for  f i s h  and w i l d ]  i f e  p r o p a g a t i o n , and is de-
t n ‘ - - a t al to  ac - - t i l e t i c s .

b. >luui cipal Pollution

‘.:aste discharc!es to stream s of the b a s i n  t o t a l  about  63 mgd
Ir ,’v- 137 municip al systems , as shown in table ‘12. Approximately
o n e - ha l f  the  t o t a l  e f f l u e n t  from urban areas (by volume) is dis-
charged  to Streams or the basin withou t adequate prior treatment.
Localized areas of dissoLved oxygen depletion and unsig~’st1v cond i-
t i o n s  r e s u l t i n g  f rom untreated or inadequately trea ted sewage occur
d ownstream f rom these d i s c h a r g e s .  In these areas , a e s t h e t i c s  are
degraded  and p r o p a g a t i o n  of f i s h  and r ec rea t ion  uses are damaged .
S ome rece iv ing  streams have a h igh nutrient (nitrate and ph osphate)
content and high coliform bacterial count which have been attributed
to municipal sewage. Intermittent flow of receiving streams contri-
butes to the  hea l th  hax ard  and aes the t ics  problem.

c. industrial Pollution

( 1) A si ’1 zn i f i c n n t  por t ion  of the  ch lor ide  problem in the
127017 stem of the Lower Ford River basin can be attributed to the ex-
tensive oil producing operations in the basin above Denison Dam in
Texas and Oklahoma. There are approximatel y 160 oil f ie lds , and 7
r e f i n e r i e s  wi t h i n  a 25-county area. An undetermined q u a n t i t y  of
brine and oil waste is being discharged to streams of the basin , as
de te rmined  through r ecen t  survei l lance b y the Federal Water Pollu-
tion I o n t r o l  A d m i n i s t r a t i o n  and the Geolog ical  Survey . 22/  M ost
ol the pol lution occurs as the result of water flooding operations ,
lin e breaks , sp ills from open brine p its , operation accidents , and
Ie a~ h i n , ,  of br ines  f r o m  so i l s  in the oi l  f i e l d  areas . S ome brine
p ol lu t 10 7 1  of f r e s h  ground water s t r a t a  and sur face  water  is result-
i n g  f r o m  water flooding operations in areas where previously unknown
- 119 ,1 lU.lndoned wells have not been properly p lugged .

(2) In addiL ion to the brine pollution of the main stem , oil
field brine pollution is evident on various tribut aries . In many
areas , t i lt ’ degradation results as much from leaching of past salt de-
posits 111; from new brine releases to the streams . Principal
‘ rib 1lt,.Iri es in the l ower basin affected by oil field pollution are
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t a b l e  I l

S ta tu s  of P o l l u t i o n  (, ontr ol  J ’ d C I I I I I C ” -

E~st . Pop. Av. [lait y
Serve d Flow fmg4) c c l v i  ‘ 1t r & ’ a f - i c j l i t j e ”

L OU I S LA NA

Al exandri 39 ,770 4 .00 Red R i v e r
200 .02 bayou R i g o l ’t t c  Secondary
50 .01 BayoU liocuf Secondary

200 .02 Bayou s. -5 , r~ -e cond a rv
200 .02 Bayou ioeuf ‘-ec o nd C~~~V

Eng land A P R  5 ,000 .50 Red River -ec ond -sry
Arcad ia  1,785 .10 Sal ine Bayou to Red Rive r  secondary

100 .01 Sa line Bayou to  Red River Secondary
Bossie r C ity 28 ,500 2 .90 Red R i v e r  None *

200 .02 Red River  Non e *
Barksdal e AFB 8,413 .84 Red River Nofle *

Caddo Parish SD 2 600 .06 Twelve Mile Bayou Second-srv
Caddo Par i sh SD 5 12 ,000 1.20 Twelve Mile Bayou to Cross  Lk .  Secondary
Cotton Valley 860 .09 Bayou Dorcheat Primary

275 .03 Bayou Dorcheat Second,sry
‘h atham 833 .08 Caster Creek ~econdarv(‘o lt ax  1,930 .19 Red River Not-sC’ *
Coushatta 1,000 .10 Red River None *
CuIlen 2,150 .21 Bayou Dorcheat Second-srv
Doylthe 1,000 .10 Bayou Dorcheat 5econdarv
N. U’d ge 875 .09 Dugdemona Creek “ C ’ con d-C r\ -
,Jena 2,000 .20 Hemphill Ck . to liat,Ihoul-s I k, ~econd Sr
Jonesboro 3,750 .31 Little Dugdemon reek ,‘cand,srv
Mansfield 4 ,500 .40 Bonne Chase Ck. to Bayou ‘te r re - econ d -s r ’ , *
Markaville 3 ,000 .30 Red River Secondary
Minden 9,000 .90 Bayou Dorcheat ‘ccond C t - V

7 3,500 .35 Bayou Dorcheat “cond.sr\
Mooringsport 860 .10 Caddo Lake ~Natc hitoches 11,500 1.15 Red River 5eco nda rv
Olla 1,235 • 12 Chickasaw ( r 9 , e k  to C is tor  bayou ‘-cc  CSSd CrV

Pineville 8,560 .85 Red Ri- .’er N OT),’

1,Q20 .10 Red River N on ,

Centra l L.’i. Hosp . 2 ,400 .24 Red River “ C I S C ’

State  Colony 1,800 .21 Flagon bayou Second rv
State m d .  School 100 .01 Flagon Bayou

Pla in  Deal ing 1,100 .11 Cypress Creek
R i a g gold 900 .09 Black Lake Boycu :“riaary
Rodess a 200 .02 Red River Non,’ ~
Shreveport 160,000 16.00 Red River Not i , ’  *
Southern Hills 4 ,800 1.00 Bayou Pi erre Second ,sr -,
Springhill 6 ,160 .35 Bayou Dorcheat Second ary
Viv ian 2,600 .30 Black Bayou Second
W innfi eld 7 ,000 .74 Cresote Br. to Dugdemono Ri ver ,O ’cC1 Sd l1-~

-

TOTAL 34.44
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t able  12 (Continued)

Est . Pop. Av.  Dail y F x i s t s t R

Served V low (mgd) sect ’~ y~~~ ’~~a r s - *-

SR RANy AS

-\shd own 1,000 .13 Hurricane ‘ k . ti Lit tLe River -, ‘cond ry
l i e yueen 10,600 .75 ~s’ar i ’reck to littl e Rivet Secondary

275 .03 Rear S reek t it t le River Primary *

Dierks 1,300 .13 Saline Rivet secondary

1,000 .10 Trib . Fi’d Riv er

“pt 3,700 .53 s-ais d - ’ r ’ - r,”,’k -, ‘co nd ry
1,200 .16 Bois d’Arc - r ,- , ’k s s’c nd- srv *

(lor itso 722 .07 Pond ‘ r - , k  ‘ -,‘c nd r y

l.ewi’ivi lIt’ ‘300 .04 7 l odc  ti - k . ( C  Bayou Dorcheat -,‘e i ,d-i rs

‘1.sgnolia 2 ,800 .60 Si p ( ‘k . ( S C  Bayou Dorche it  : e c~ nda ry
3,800 .60 p 5k . to Bayou Dorche t ‘ - t ’ c o n d - ry

Southern St.College 1,600 .16 Big 5k . t o  - - syou l) ,rchi- t second irs

Mcsrmaduke 690 .07 ‘l’rib. Red Riv er ‘-ecot s d ,r y

2,000 .20 i~ards Creek

Mineral Springs 751 .08 ‘[rib. Red s ly e r  Sec on d ar y
N,sshv ille 2,450 .22 Mine Creek to Saline River Second irs

New Rocky C~~tfort 1,000 .10 ‘l’rib. Red Riv er Primary

200 .02 Plt~ i ‘ reek Primary *

“ramps 1,050 .12 Bodcau “t ’ek

- t iy l or 450 .04 rib. Red i i v’ r  Sr ,r,s rv *

ic ’s-irk tn’s 19,8(X)
(see Texcirkana ,

Texas) (62 ,100) 4.10 Nix r i - s F
ci Oslo i ,450 .15 reck to ‘ sC rche,,t  mel’  secon da ry

TOTAL 8 4 0

Ant lers 2 ,080 . 15 } , ‘ ,,v,’r - - re -F I c

Atoka 2,200 .22 ‘~ s i d ,~- 5opp~ I r eek - - ,‘cos d , r s  *

Boswell 875 .05 rib . Red II ~v,-r ~ccondarv

Broken Bow 1,600 .16 Si lky Creek ‘econd iry -‘

Caddo 765 .02 Caddo ‘ re e k  t ,- ts iu” P iv ’ - r  econd,sr’,

u b r a  692 .07 Trib . Red River ‘,‘c,s:,- s! s t - c

S Layton 600 .06 K(,~~ichi River H ~~~- ‘  nsI ,rv

coal gate’ 800 .06 aney F . to ~iidly SORRY r~ - ’F Non,’

Colbert 900 .09 Trib. Red River
Sur e) r 9,500 1.00 ‘1 ncr i i  Bayou 5*’( ~“0 r ’.’

Port Iow’~s’n 750 .08 : rib • to l iks- C r y  S ~~~~~~~
Hugo 2,590 .26 ~rih . ~ J ~ t sas s s t i l  R ive r  Secondary

1 ,700 .37 Iot,’ie l ’r,’,’k ‘ C c , ’, ’ l ,r \’
I d - b,! 5,200 .25 ‘~ s l ‘reel’ Secondary

100 .01 Post  ‘-iF ~~c o n d ar s
‘Ic tart s in 528 .05 - reck ,- , - ans~ C I V

“ ott 638 .06 Ti-lb. Red River ,‘~~~~~iI i t - s

- ‘p er 720 .07 Boggy - 56’ ~’k - - c c  - ‘ 5

S t - Ts,’w C I I  475 .03 Buck Ck. r- - - l ’- ,.r 1’°’R~ 
r , - ~ “~~‘(  C I :  ,‘

Str inet ’~~s 400 .~~~ t r ib , to ‘~~5d~’ ’’g~~’. Creek - , -c ~~‘ I t t  - *

I’enitentt rv 200 .02 Ti-lb. to 5~iddy ‘-‘ cc c’ ‘ re.- k I’S

[C l i h i f l a  705 .13 Kiamichi 4i’,’,~~

V -t il l n t 660 .07 sr t i n  - ‘ i- -I ’ ‘i:, ’ t I  -r

Wip inuck -’ 500 .05 - I c - s r  Boggy - r” I it- ,’ , “ I tt - c

‘ro’rAr. 3 .37 

- - - ‘-. 



‘I able I. (Cent inue’d)

F i s t .  Pop. Av .  ( ) , i i ( v Fx i s t i n g
,‘,‘rve’d I low (rnR d) Sec l v i I s~ S t_ r u ’  F u c i l i t i e s ,

T EXAS

At 1 ants 1,90(1 . 10 black bayou S,’condarv
Avinger ,‘O ( ’  .0 5  c r .  ( ‘ ypres rC , Pr r n i rs  *
blos’i ewn F r  i n e  545 .05 Sul phur Rive r Secon d t ry
Ro ga t a  800 .05 Mustang Ck . to  sulphur River Secondary
honham 7 ,000 .75 bois d ‘Arc ‘ r e F  to Red Riv ,- r  S s ’ c - o n d - , r v
C larksville 3,600 .24 Lang fo rd reek to Sulphur c 1 , -e r  second ary
Coe~terce 4,500 .65 ( ‘ reek to Sul phur River Ss’c-ond sry
Cooper 1,800 .12 Trib. to Sul phur Rive r  Secondary
Daingerfield 1,000 .28 beavers creek Secondary *
DeKaIb 7 ,000 .10 Sulphur River secondary
t)enison 4 ,000 .14 Iron ( i rs- S reek to Red River Second-ti- ;.’

2,500 .12 l i t t l e  Shawne e - k . to Red River Secondary
11,000 .80 Paw Paw ‘rock to Red River Second- i rs

Deport 555 .03 Mustang re’,’k to Sul phur River Primary ‘~
t)etroit 671 .07 Cuthand Creek Secondary
Dodd City - C 1 9 .02 Bois d’Arc Creek Secondary
Ci lmer 4 ,200 .3 2 Little ( yp re ’ ’ - C r c -e R ‘ -ec o n dary
Honey Grove 1,700 .05 Creek to North Sul phur River Second- -t ry
Hooks 7 ,000 .25 McKinny Bayou S, ’c~’ndar~Howe 300 .02 reek to Red River Secondary
Hughes Springs 1,700 .09 Cypress (‘reek Secondary
Jefferson 2 ,900 .23 Cypress Creek l’rimary *
Ladonia 700 .04 Pecan Ck. to Middle Sn l ,’ ( is , r R. Secondary
Linden 1,000 .06 Creek to Caddo 1. -ike ‘r im- I rs  *

- - 400 .0 1 Caddo Lake ~econdarv
Lone S tar 2 ,300 .50 l ike ~

(‘Tho Pins’s ‘-,‘cond rv
Nloud 951 .10 Trib . Red River S,’condarc
Mount Pleasant 8,000 1.10 Harts Creek to  - vpr~’ss (‘ree k ‘- ,‘condarv
Moun t Vernon 1,200 .08 Tr ib. to White ‘iF reek ,‘cond o’s *
Nap les 1,400 .07 Secondary
N ash 1,117 .11 Wagoners Creek to Sulphur River ‘-econd -,rv
New Boston 2,800 .20 Big creek ,‘cond sr’

~naha 700 .06 ~,‘c, - nsI Irs
ore City 600 .04 trib . to Red Riv,~r SC’C~s Isd ri’ C’~

Paris  24 ,800 2.00 Pine’ (‘ reek -e’ roi I I n-

Pecan cap 278 .03 Sou th Su l phur River Second,trv
Pittsburg 3,700 .30 Cypress Creek ~econdarv
Roxton 1 ,800 .18 Trib. to North Sul phur River (‘r- im ,trv *
Savoy 400 .03 Bushy (‘reek
She~~utn 24,700 2.00 Post )z,k ‘reek Secondary
‘;uip hur Springs 7,000 .60 Whit , D,ik reek second-try

2,300 .23 White ‘‘ iF Creek ‘econd,iry
‘P ‘le o 900 .05 Creek to Sul phur River I’ rj n,,’rc *
I c’xark,tn,i 42,300 ‘* .00 N i x  ‘ reek - ‘econ d.irv

(see Texark. s n ,s , Ark .)
wake Village 1,000 .07 ,) ,w j ’ - reek Secosid ’ry
W ,isko n 1,200 .07 Sc, d i s c h irg~’ (pe rc o l  It ion ) Seco nd a ry  *

Windom 218 .02 I’rib. Sul phur R iver Sewols i irs
Fo i l s ’  C i ty  1,000 .08 l’r ib, to Sul phu r R iver

‘l’(Yl’AI. 16.7 4

I,,\.’ I N  (‘DIAL 62 .9”-

n .tdequ.its’

- - , ‘I rc ,  ~~bLi c o* -0t h  ~ervic~~~L’
F e d e r a l  t. ,I t e r Pol lutio n Contro l -S ‘ - ii 5 Ci
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Paw Paw Creek in the Cypress Creek b a s i n  oi ; C X l I , S , 1~~S ’,’~~fl 1)orcheat in
Arkansas , and L i t t l e  R i v e r (above C a t a h o u la  Lake)  and Black  Bayou in
Louis iana . L o c a l i z e d  a reas  are a l so  located in o the r  sec t ions  of
northeast Texas and no r thwes t  Lou i s i ana .  The hi gh ch lo r ide  concen-
t r a t i o n  in tributar y waters prec ludes  t he i r  use for  munic ipa l , indus-
tr ial , and apricultur al pruposes.

~3) ,\ lul I ; l l ) e5r o~ t h e  s t reams in the Lowe r Red River basin
io~~m ,s;d ,ire highl y colored as the r e s u l t  of paper  mill effluents be-
ing ri,’l ccii- e-d to them. Principally affected stream s a t  present  are
i,(VO~ , hiodcau and Dugdemona Bayou in L o u i s i a n a . Treated e f f l u e n t s
from the paper mil ls , averaging 25 to 35 mgd , contain from 400 to
1,500 units of color; approximate chemical quantities of 700 mg/i
c h l o r i d e s , 200 mg/I sulfates , and 1 ,300 mg/i total dissolved solids;
and organic concentrations of about 35 mg/l. Where streamflows are
i nadequa te  to  proper ly  d i l u t e  h ig h ly  minera l i zed  e f f l u e n t s  and as-
similate the organic wastes ,re turn flows degrade the aesthetics of
the affected stream s, limit their usefu lness for recreation , and
virtually eliminate thcir further use for municipal and i n d u s t r i a l
water supp ly.

(4) During the five years , 1962 through 1966 , el even f ish
kills ranging in intensity from light to heavy have occurred in
Cypress Creek and Lake 0’ The Pines Reservo ir d owns tream f r o m
Da ingerf ield , Texas. 21/ All were attributed to industrial wastes
containing metals or chemicals. These materials were present in con-
centrations to~dc to fish . Conditions indicate that the pollution
resul ted f rom the release  of inadequa tel y trea ted was tes from the
steel industry ~n i l i c ~ Daingerfield area .

(5) Pollution problems exist in other areas where indus-
tries have inadequate waste treatment facilities. Oils , greases and
toxic materials in industrial wastes are allowed to enter streams of
the b a s i n .  Areas  wher e t h i s  p o l l u t i o n  problem is most  p r e v a l e n t  are
refinery areas in the vicinity of Marshall , Texas and Shreveport ,
Louisiana; and Ordnance operations near Texarkana , Texas .

(6) F’ood and kindred industries engaged in th~’ p r o c e s s i n g
of pork , beef and poultr ’. products are located in principal cities
th roug h o u t  the b a s i n .  N ost  plants d i s c h a r g e  wa s t e s  through t h e  mu-
nicipal treatment faciliti e s and do not , in themse lves , cause  s t r e a m
pollution prohh’ras; u n d e r  these’ c o n d i t i o n s . They do , however , impose
henv organic loads; on t r e a t m en t  f~ c i l i t i e s  . ‘ 1 least 10 percent  of
oi.- cr l o ad e d  Li’ - a t m ent  p lant a , as ii sled in h~

ir,
~Craph b , cast be’ at-

tributed to I l s i s  i n d t i s t r - s

( 7 ’) Sand its ’ . ~r . v ’ l  o p e r at i o n s  have caused i s o l a t e d  problem s
of w at e r  p o l l u t i o n  in b as in st reams . Dump i n g of  ex ca v a t ed materials
has c ,l( iCc t increased tti r bi d i s in limited rea clst ’s of r e c e iv in g  s t r e am s .
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3. \ g r i c u l t s sr a l  P o l l u t i o n

(1’) ‘liii’ use of h e r b i c i d e s  and p e s t i c i d e s  for  weed and i n sec t
c o n t r o l  in ae~ricuItura I areas has polluted streams in some sections
of the basin. Pollution has resulted through either direct app lica-
tion on the s t reams or by i r r i g a t i o n  return flows . Fish kills
attributable to agricultur al spraying have been reported .

(2) .-\l though considered to be a minor problem in t h e Lower
Red River basin , irrigation return flows cause some general degrada-
tion of water quality in receiving streams . The volume of irrigation
return flow is substantially less than the volume of water app lied.
Howeve r , mineral concentrations are increased . Dissolved solids ,
s u l f a t e s , ch lo r i des , h a r d n e s s  and t u r b i d i t y  are g e n e r a l ly  in c r e a s e d .
Fertilizers c o n t a i n i n g  p l a n t  n u t r i e n t s , such as n i t r o g en  and p lios-
phor is s , are  c a r r i e d  to t h e  s t r eams  by return flows . The nutrients
promote growth of aquatic weeds and interfere with some types of
aquatic life.

(3) I n 19 63 , approximately 80,000 acre-feet of water was
used for irrigation of abou t 42,000 acre s of crop land i i ;  the Lower
Red River basi n , as described in Append ix VT .  The actual return flow
quantities are unknown . It can be assumed however , that at least
one-third of the water used was returned to streams of the basin by
over f low , runoff or seepage . if a proper salt or chemical balance
is t i a i n t c t i n e d  in the soil , the c h e m i c a l  c o n c e n t r a t i o n s  in the  wat  C r
which is r e t u r n e d  to  the  s t r eam are increased approximatel y 3 time ’s.

e . Other 1,’ ,s I er Quality Problems

‘l’he Red R i  ye r l ;ackw i i t e ’r  Area near th ~~ won tb of the st ream
presents a partic ularl y comp lex water q u a l I t y  sj t u a t  ion . in thi s
a r ea , the  annua l  i n u n d a t i o n  from the Mississipp i and Red Rivers ’
overflow pr oduce’ favorable areas for propagation of fish and e x c el -
l i n t  w i n t e r i n g  ground for ducks and other waterfowl . Drain~cCe’
r e s u l t  ing f rom n a v i g a t i o n a l  and f lood  c o n t r o l  pro ~c c t s  have  a l t e r e d
and w i l l  a l t e r  the  q u a n t i t \ -  and q u a l i  lv of the w a t e r  r e s o u rc e ’  i n  t i t i s
i r e s t  and in many cases dan iage ’ the usefulness of t h e  ~ i sit and wild! i Ic
r es ou r c e .

12. C C !  l ’h ’ R T 1\ H ’  Dl: ’ 1 ’ I : I ’ ~1h N A T ToN OF FU ’t ’t W~ U A I ’ C R  (~t ’A h . i T \ ’  t R O T ,  ~2 ’ :I ) s

l’ se of the S treams

A S dc i i  ut ’d by t h c  s t a t e ’ s , 2 3 — 2 6 /  s t r e am s i t  t h e  l owe r :ed
i i v e r  basin arc u sed for municip al , industri a l , rural and irri s za t ion

w a t e r  supp ly ;  for  I i s i t  and w i l d l i f e  p r o p a g at  ion ; for re’i’re,O i Oil , i n —
c h i d  i ng spor t I i sh i ig , boatin g and swi mmiii c ; I or power , - i c  s t i l e  I ic’s

X l  — i s



n a v i g a t i o n , a s s i m i l a t i o n  of t rea ted  wastes , and t r anspor t  of t rea ted
waste and surface drainage . Specific uses of the major interstate
streams , as designated by the states , as shown in table 13.

b. Water Quality Requirements for Variou s Water Uses

In projecting stream conditions to satisfy future require-
ments , certain indicators have been selected in this stud y as a
measure’ of water quality, bas ed on types and quantities of natural
pollution and projected return flows . The indicators inc lude dis-
solved o:’ygen , biochemical oxygen demand , total dissolved solids ,
chlorides , sulfates , temperature , pH , nutrients , hardness , color ,
and other selected parameters. A comparison between the water qual-
ity requirements of the various water uses and several of the quality
indicators is shown in tables 11 and 14.

c. Water Quality Standards

The states of Louisiana , Arkan sas , Oklahoma and Texas have
establish ed and adopted water quality control standards for all
interstate stream s in the Lower Red River bas in , des igned to  pro tec t
t h t i ’ water uses previously described and listed in table 13 . Texas
has also adopted water quality standards for intrastate streams. The
criteria established by the states has been used in computations to
determine flow regulation and other quality control needs developed
in connection with this study. A partial listing of selected crite-
ria for thu major interstate streams is presented in table 15. The
standards , however , include a number of other parameters than those
;hiown iii the table , of which temperature , toxic material and bac-
len a are probably the most important.
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Table 14

Dissolved Oxygen and Biochemical Oxygen Demand
Use-Concentration Spectrum

5-day 20°C
Type of Dissolved BOD

Use  Oxygen (mg/ i )

Domestic = 5.0 0.75-2.5

Indus tr ial 0-1.5 ~25.

>
Fish & W i l d l i f e  = 4.0 < 5. 0

>
Trout Streams = 5.0 ‘-z 5,0

Recrea tion - 2.0- 2 .5

Irrigation - -

Naviga t ion  - -
Hydropower - -

Note: Use—concentration spectrum for minerals is shown in table 11 .

Source: U .  S. Public Heal th  Service . 18/
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13 . l~A:~ IS FOR A~’.A1~~ S IS OF Vl fl’RE NEEDS

a . t,;c-neral

(1) Expec t ed  ~: rowth  and e x p a n s i o n  of citi e s and i n d u s t r i s - ’ s
in  Los’.s-r Red River  b a s i n  w i l l  intens it y water pollution problems in
500-s areas  and c rea te  new p ro b lems  in o the r  a reas .  ls’ f t h  thi s growth ,
t h e r e  w i l l  be a corresponding increase in the quan tity , concentra-
t i o s : , and comp lexity of wastes d i s c h a rg e d  i n t o  the surface waters of
the basin. Some receivin g streams will have inadequate base flows
to properl y a s s i m i l a t e  p r oj e c t e d  was t e  d i s c h ~i rg t ’s . 1~el ’w cities ,
l - l r o - food processing i n d u s t r i es  and pul p and paper m i l l s , t r e a t e d
eff luents hi gh in residual FOD and nutrients may cau ~ e c r i t i c a l  oxy-
gc’n dep letion in receiving streams where mixing or dilution waters
are inadequate. In certain are-is fish kills and septic conditions
arc l i ke l y to occur.  Such c o n d i t i o n s  c r e a t e  health hazards and are
h i g h l y  d e t r i m e n t a l  to f u r t }n .r  use of  the s t r eam fo r  m u n i c i p a l , indus-
t r i a l , rura l  domestic , and livestock water supp ly; for fish and
‘.‘ildlife and general recreation purposes.

(2)  Hig h c on c e n t r a t i o n s  of t o t a l  d i s s o l ved  s o l i d s , chlo-
r ides  and s u l f a t e s , s-;lsich are d e t r i m e n t a l  to  m u n i c i p a l , ~~d s s tr i a l
and irrigation u ses , w i l l  be most p r e v a l e n t  in the ma in  s’~ m’ of the
t s ~er Red River and in tributary streams receiving d i s c h a r g e s  [rosa
p e t r o - c h e m ic a l  i n d u s t r i e s , pe t ro leum r e f i n e r i e s  and paper m i l l s .

(3) \~ith extensive expansion and new development of the
pul p and paper indus;tr ’-’ throughou t the basin , color wi ll be a grow-
i ng  p r o b l e m  u n t i l  t -  e l in o l o g y  i s  a v a i l a b l e  fo r  adequa te  t r e a t m e n t.
E f f l u e n t s  t ro m m i l l s  impart  a c h a r a c t er i s t i c  dark brown “c o f f e e ”
color to receiving streams which is detrimental to recreation use ,
aesthetics , and further use of the stream for municipal and indus-
trial water supp ly .

(- ~~
) ‘l’hermnl pollution of lakes and streams is expected to

steadil y increase due to the distharge of heated water from indus-
trial p lants , inc luding steam—electric p lants t h at are rapidl y
growing in number  and size. In general , the electric power industry
rc’prescnt~

; the largest current single source of hea t ed  water dis-
charge to inland bodi es of water . There are a number ot effects
that rc’sti It from thernia 1 pol hit ion which are harmfu l t o  our environ—

assen t .

( 3 )  l’he En! lowing paragraphs Wi 11 sununar i xc h-i s ic elements
01 t i e  q u a I i t ~ ana ly s e s , i n c l u d i n g  pro se cts -id wastes , stream charac—
t e r i s t i ~~ i-i . hydrolo gic criteria , and n~ cds for stream t low res~si1at -ion
m l t  o t 1s t - i -  ‘s~ 1 h i t  jot control measure S

X 1-- ’4()
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b. Projected l~astes

(1) The pro jec ted  q u a n t i t y  of waste  d i scharge  to the
streams was e s t i m a t e d  as a percentage  of water  use .  In this stud y,
the percent of municipal and industrial return flow was estimated to
average about 70 pe rcen t .

(2) The projected quality of munici pal return [lows was
ba sed on assumed per capita contributions of 0.23 pounds per d ay of
total dissolved solids , 0.013 pounds per day of chlorides , and 0.18
pounds per day of biochemical oxygen demand (BOD). It is assumed
that treatment will be provided to remove 90 percent of the BUD .
Based on a t y p i c a l  mun ic ipa l  sewage having an untreated concentra-
tion of 286 mg/I BUD , the concentration of BUD in the treated
effluent to the stream would be 29 mg/l.

(3) Projected industrial return flow quality is difficult
to evaluate because of its variability with time , type of manufac-
turing process , type of product , production rate , cost of water , and
many more factors. For purposes of this repor t, however , estimates
were made of the concentrations of var i ous pollutants resulting from
industrial operations by industry groups (Standard Industrial Clas-
sification two dig it categories 13 , 14, and 20 through 39). In the
estimates of conservative pollutants , the assumption was made that
the concen t r a t i ons  of d issolved subs tances  in the source wate r  are
a d d i t i ve  wi th  the i ndus t r i a l  c o n t r i b u t i o n s.  For the degradable poi-
lutant use (BOD), it was assumed that industries which contribute
this type of waste would provide equivalent treatment of municipal
waste that has been treated to remove 90 percent of the first-stage
carber saceou s BOO . The BOO cont r ibut ions  from industrial operations
(after treatment) would range from 40 to 150 m g/ i .

(4) No measurable  r e tu rn  f low is expec ted  to r e s u l t  f rom
rural domestic and livestock water use.

(5) For i r r i gat ion , i t  was assumed t h a t  wa te r  would  he ap-
p lied in a manner that will prevent mineral buildup in the soil.
Projected irrigation return flow would have mineral concentrations
approx ima tel y 3 times as hig h as concentrations in the source water.

( 6 )  Projec ted  munic i pal and i n d u s t r i a l  r e t u r n  1 lows b y
a reas  for  the years  1980 , 2000 , 2030 , and 2080 are sunnna r i z e d  in
table 16.
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Table 16

Projec ted Municipal and Indu~~ria 1 Re turn Flows
(million gallons per day)

~22Q 22~2
1 3.0 23.1 44.2 84.4

2 37.5 38.5 40.7 42 .8

3 22.1 30.7 46.1 84.9

4 66.8 92.4 112.0 162.0

5 40.6 73.2 98.1 135.1

6 111,8 179.9 276 .3  468.1

7 21.5 25.1 33.2 53.6

8 61.5 71.1 90.1 137.8

Totals 364.8 534.0 740.7 1168.7

Based on extrapolation o~ projected 2030 water requirements.

c. Stream Characteristics

(1) The streams which receive treated wastes from cities
and industries provide further treatment by natural processes. These
natural  processes include the digestive or “pur i f ying” action of
oxygen-demanding bac ter ia, the physical dilution of mineral and chem-
ical substances , and cooling of heated water . Dissolved oxygen is
one of the mos t impor tan t cons tituen ts in wa ter used to transp or t
wastes because it is essential to the existence of most - forms of
aquatic life , including the bacteria that assimilate , or “digest ”,
the orga nic material in the was te flows . Dissolved oxygen can be
used as a major indicator of the overall quality of a surface stream .
The concen t ra t ion  of dissolved oxygen present in a stream is de-
creased during digestion of organic wastes. Rep lenishment of the
oxygen , or reaera tion , is accomp l ished by absorption from the atmo-
sphere and photosynthesis. It is a function of the biolo gical ,
physical , and hydraul ic properties of the stream . The net effect of
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a s t ream ’ s response to  a p o l l u t i o n a l  load may be shown b y a sr a p h i c a l
illustration (p l a t e  X I - 3 )  of the d e o x y g e n a t i o n- r e aer a t i on  r e l a t i o n -
ship. The oxygen-s ig equation of Streeter and Phel ps e xp r e ’se s  t h i s
rel ationship on the waste assimilation capacity oi a s t r e a m .

(2) Phys ical , chemical , and b io log i ca l  p r o p e r t i e s  of
streams are closel y related to temperature. Growth of taste-and-
odor-producing bacteria in lakes and impoundments may be stimulated
by warm temperatures caused by thermal pollution . Dense bacteria
growth can add to costs of water purification treatment. ~ c’t the
least important of the effects of waste heat disposal is the reduc-
tion in the utility of the water for further cooling. f emperat i ru
affects the ability of water to sustain aquatic l ite . ~xygefl is less
soluble in warm water than in cold water , and the quantity of oxygen
in solu t ion may be further lowered as increased temperatures acceler-
ate biological activity.

d. Hydrolog ic Criteria

For quality studies the base flow of the stream s was C 0fl

sidered to be the low natural runoff expected to be exceeded 95
percent of the time . (Once in 20 years drought recurrence interval ).
Low flows were estimated on unit runoff (cfs per square mile) for
streams where gage data was not available. Monthly base flows were
determined from a distribution of median monthly flows expressed in
terms of the low yearly flow.

14. QUALITY EVALUATION - TRIBUTARY STRE A~~

a. General

Qua l i t y  ana lyses were made on all streams in the  b a s i n  ~‘~‘u r u
si gnificant waste discharges are projected , both organic and inor-
ganic in nature. Results of these studies indicate a number of
severe problem areas where stream flows for assimilating wa sLus ar e
inadequate. The affected streams are listed in table 17 and de-
scr ibed in the f ol low ing paragr aphs.

b. Sulphur River

(1) Detailed studies , in connection with this repor t , h ays-
been made on two segments of the Sul phur i~i ver , the 44 mil e r i - a d  ol
the main stem downstream from Texarkana Reservoir and a 10 mile reach
of the Sou th Sul phur River between the city of Commerce and the  it-ad-
waters of the authorized Cooper Reservoir. The int crv eii inc areas
were studied in de t a i l  ira connection with a prior report 28’ on t h e

Cooper project.
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(2) At present , treated waste c-fl l u en t s  I r s i  t he  c i t y  of
lexarkan~t , ~: - a s - A r k  i i s a s , flow through two small inti- r st a t e  streams ,
N i x  and Day t reeks , Co t h e  iul phur R iver , a distance at  about 24
miles . The wastes enter th e  Sul phur River in Arkansas it t about river
mile 20 above th~ river s confluence with the Red River. ~o major
indu st ri -~I wastes enter t in - Sul phur River , at pre~-e nL , from the
[e x, i r Liiiil i Dun in texas to the stream 1 s confl- i c e  with t i e  Red River
in rh -~asas

( 3 )  - ‘ or p r o~ e c t i rig t u t a :r e  conditions , it was assumed that
incrt I H L -d m u n i c i p al  and i n d u s t r i . t l  w a s t e -s w on id  he p i p ed d i r ec t l y to
the- hu i phur River at a p o i n t  below fexa rkana  hats to p reven t  the small
receiving streams from becoming an open sewer . A second waste dis-
charge from a proposed In t e rn a t i o n a l  Paper Company p lant would enter
the Sulphur River in Texas ne ar  the Arkansas state line . General
c h a r a c t e r i s t i c s  of the t r e a t ed  w a s t e  loadings  to the  stream would be
as follows:

mg/i (except color)
Paper Mi l l

DOD 30 35
Phosphat es 10 -

S u l fa t e s  100 22 5
Chlor id e- s 70~ 700
Dis so lved  So l ids  500 1300
Col or , units 20 600-1000

R i  L h o t i t  r e t u r n  f lows  f rom p i c k l e  i n d u s t r y  in  Texarkana

( 4 )  S t r e a m f i o w s  ava i l ab l e  for  a s s i m i l a t i o n  of t r e a t e d
wastes would consist of 10 cfs (6.5 mgd) low flow release f rom
Texnrkana Reservoir p ins runoff from the uncontrolled drainage area
below the- dam .

(5) To maintain acceptable quality in the Sulphur River and
meet established stream standards , additional flows in the stream
u-sul d i i -  needed. Quantities needed for DOD control to prevent total
dep letion of oxygen in th e - stream are shown on p lates X I—6 and Xl-5
for various degrees of treatment. Treatment levels of 98 percent
would he required to ci iminate need for supplemental flow in t h e
stream .

(6) With relocation of til e outfall below thi ~ city of
Icx -i rk i~i , i , effluent s fror- i th e- city under current condi t i on s  would re--
duct- coiic -n tr-itio n s of total dissolved ~o 1ids and s u l f a t e s  ol  t he
paper m i t t  Wast e s  in the ~t rcam to an a c c ep t a b l e  l e v i - I .  howev er , t o
reduce c o n c e n t r a t i o n  of c h i l o r i d  - to 250 mg/i (adopted standard )
would ri-qu ire approxi mats-l y 45 mgd of additional low by th e - year
1980. i’hirt ’ughi dilution by the return flows I ron- I c - : - : : i r k . i i - a  , the
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supp lemental flow need would reduce to about 35 mgd by the year 2030.
However , this benef it would be offset throu gh expansion of the pickle
industry at Texarkana. Return flows from the industry contain ap-
proximatel y 350 m g / I  ch lo r ides .

(7) (‘olor from paper mil l wastes would present a severe
po llutio n problem in the lower Sulp hur River. Natural color in the
r iver  is a p p r o x im a t e -h  20 u n i t s .  P ro j ec t ed  was te  d i s c h a r ge s  f r o m  t i t e
paper mi ll would contain from 400 to 1 ,000 units of color . These
wastes would impart a characteristic “coffee ” color to the stream.
Color is a non-degradable pollutan t and is not responsive to biolog-
ical treatment in lagoons . Chemical treatment , like l ime
precipit ation , or a h i g h  dilution would be needed to reduce the con-
c e n t r a t i o n  to acceptab le levels and permit further use of the stream
for  munic ipa l  and i n d u s t r i a l  purposes . Dilution flow requirements
for reduction of color are showi t on plate XI-6 .

(8) The pro  b- c ted  was te  d i s c h a rg e s  f rom the lower Sul ph ur
River would have l i t t l e  measu rab le  effect on color of t h e Red River.
Projected monthly mean f lows of the  Red River at Shreveport would
exceed 1,400 mgd approximatel y 95 percent of the time during a recur-
ret-ice of t h i c  c r i t i c a l  drough t ( June 1953-February  19 5 7 i , as shown on
plate XT-7. Based on projected discharges from the  Sul phu r  River  of
abou t 36 mgd in 1980 , the dilution ratio in the m a i n  s tem of the  Red
River would be about 39 to 1. However , to m i n i m i z e  or e l i m i n a t e
potential color or chloride problems , wastes should he systematic ally
released on a basis of flow in the receiving streams .

c, South Sulphur River

(1) The city of C omme rce , Texas d ischarses to t h e ~- o uth
Sul phur River upstream from the authorized Cooper Reservoir. Uhi s
pro ~ect will be used for water supp ly, flood control , and recreation .
During periods of low flow, projected waste dischar:es from Commerce
could be expec ted  to degrade  the s t ream and the h eadwa te r s  of  Cooper
Rese rvo i r  by d e p l e t i n g  the d isso lved  oxygen and creatin g septic con-
di t ions .

(2)  P r e s e n t e d  graph i c a l l y  on p l a t e  X I - 8  at -id l i s t e d  in table
18 are the  gross and net needs f o r  low flow augmentation , by months ,
fo r  the  S o u t h  S u l phur  River below Commerce. The quantit y of flow
r-sct -ded to m a i n t a i n  q u a l i t y  exceeds the available stream flow durin g
the months of August , September , and October. Stor:n~e to yield 0.1
mgd (110 acre-feet per year) would he needed by 1980 and 0.3 nigd
(3’~() acre-loot per year) by 2030 to insure acceptab le water qualit y .
Tr itment levels o I 96 percent I or DOD con t  m l  w o u l d  be n e ed t - ~ t o
el imin at e the rn-i’d icr supp le-m ental flows .

N I — 69 
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d. ypre~ s re e k

( I )  ~I i e  c i t  i e - of M t .  Pleasant and P1 ttsburg, Texas pre-
sentl y discharge t~ c ypress Creek upstream f rom the  h e a d w at e r s  of
l a k e  l ie  Pines U &-rr I is Dr id ~~e - er v o i r )  - This  r e s e r v o i r  is
us ed Icr w at er  supp ly , f l o o d  c o n t r o l  and recreation. Treated mu—

c ip - i l - c e w n~ o -  I r e , -  - ‘ L . Pleasant flows approximatel y 5 mi les
t h r ou c i ’  H a r t s  hrei-k e,d abou t 18 m i l e s  th rough  Cypre s s  Creek to the-
he-:i dvaN- rs or t i e  rese-rvoi r (at the water supp ly pool leve l )
P i t t s h u r - ~ d i s c h a r g e s  i t s  waste directl y to Cypress Creek about 12
m iles shove’ the r e s e r v o i r .  Wastes from projected urban and indus-
t r i a l  e x p an s i o n  i n  t h i s  area are expected  to reduce the  q u a l i t y  of
the  st r e am  and h e a d wat e r s  of t h e -  r e s e r v o i r  below the s t a t e  s t a n —
3 rds. Additional stre-smilow would be needed to eliminate septic
and 1o~ dissolved ox\’ccn conditions and assure a greater base flow
tor fish and ~- il d I i f e- p r op -c c - ct ion and recreation .

(2) The need icr -it or i cc -  for streamflow regulation is
pro sented gr aphicall y oo p late XI-9 . The low natural streamfiow is
plotted against the quantity of flow required to assimilate the
a’. Ste discharged . Low flows w~~~- based on the Cypress (‘reek at
l’ittsbur~ gag ing st tieri (1943—1962’). Supp lemental flows of 1 .4
mgd (1,600 acre-feet) would he needed by the year 1980 increasing to
5.4 mg d (6,000 acre-feet) by 2030.

( 3 )  l ’ s in g ci c t n cu l historical average monthl\- flows for the
20-year period-of—re-cord , the w art- load projected by 2030 would
cause  the f o l l o w i n g  f a i l u r e s :  Tune - 16 percen t  of the  t ime , Jul y
‘2 percent , August - 1 , 3  percent , September - 47 pe rcent , October —

~2 percent , and November - 16 percent. An anal ysis of dail y f lows
fo r  the 2030 condition indicat es quality would be impaired approxi-
mately one—t h ird of the time . rn the absence of low flow
,nigricnt- cl ion , t r e a t men t  l e v e l s  r e q u i r e d  to p r o t e c t  the  s t r eam would
he appro~.: ima tel y 97 percent.

(4) O t h e r  poi  lu t  i on  problems e x i s t  in t i r e  ( v p r t - s s  (reek
h i s  in , as d e s cr i b e d  i n  p~ir r p r a p h 1 I c .  These  p r o b l e m s  r e s u l t  t rom
p e t r o l e u m  and s tee l  i n d u s t r i a l  o p e r a t i o n s  i n  the ire -a . Improved
i n d u s t r i a l  w a s t e  t r e a t n r t - n t  facilities and other pollution control
tne - islc r e-s ri - needed in the- f l a i n gc r f i c l d  c I r e c i  t o  p r e v e nt  I S i c  mate-

rials from entering vpress Creek and Lake 0’ l i e  P i n e - - - - Impr oved
o i l  pro d u c t  ion  aii d r e - f l  n & - r v  w a s t e -  c on t r o l  Op e r a t i o n s  ar e- needed to
provide  f o r  proper  d i  c c i i i c ; z l l  of o i l  I ield b r i n e - s  ( in c  ludi ncc sorb—
sun . I ce  iii S I l o l a  1) , gr e - - SOS and Oi Is , arid prevent ti re i r di sc ilar - ge and
It - a chin g to ti le - streams .

e • Ito icc d’ Arc- rr -k, (Texas ‘I

R oi - s d ’ Arc reek  r ec e i ve s  the t i’ a t e - r I  o i l  l u & ’n t  f r o m  t h e -  c i t y
01 Bon han i , f ex a s .  h - i  c-el on low f l o w  c h a r a c t a  r I s t  i c s  ~I t I c - l o i s  d ’

r e t - k  ,re;i and future p o I lu ti -inal l o r i r n e ; To, I I c e  c i tv ot
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Bonh am , low flow augmentation is needed to adequatel y assimilate the
c i t y ’ s i, tes .  The ne t  stre~cmflow requirement would approximate 0.8
mg d in 1980 , and 1.7 mg d in 2030 . Shown on table 18 is the monthl y
d i s t r i b u t io n  of t i l e -  n e t  annua l  f l o w  d e f i c i e n c y .  In the absence of
supp l e m e n t - i l  f l o w , 94 percent BOD remova l through treatment would be
needed to protect quality in the  s t r eam .

f. Mineral Bayou

he: town of Durant , Oklahoma presentl y discharges treated
l-.’ l S t e- - to N i i i o - r - c l  hivo r i , a tributary to the  Blue  R ive r  (see p l a te
y i— i ’i . I ‘w i n g  p er i~’ols of low flow in Mineral Bayou , the BOD remain-
in~ in  the  pro ec t ed  l i st e  e f f l u e n t , after secondary treatment , could
bt - -- u f f i c i e n t  to C a u s e  in oxygen dep letion , septic conditions , and
t-l iao in a ti on e)f a q u n h i e  l i f e  in ~- T i n e r a l  Bayou and the  B lue  )( i ver in
th e Duran t art- I . An analysis of low flow characteristics , ba sed on
the’ str a-am gaging station an t h e ’  Pine R i v er  a t  Blue , Oklahoma , ind i-
cates ti c i t  low f l ow  augccce - i t a t i on  needs  w i l l  approximate 0.2 mgd by
1980 , and w i l l  inc rea se ’  t o ’i about 0 .7 mg d by 2030 , based on 90 percen t
r em ov a l  of  HOT) . lu ci  fin m ote the u -ed  for supp lemental flow would
require Lroatment levels 01 approximatel y 94 percent.

- -- von )or elic-- - t ’

( 1 )  [ lie c i t y  oIl M a g n o l i a , A r k a n s a s  d i s c h a r ge s  t r e a t e d  ef-
f l u e n t  to  Big O r t -ek , a t r i h u t a r y  to P - c v o u  P orchea t  near t h e  A r k a n s a s —
l,ou i s i na s t i t e l i n e  (see p late  Xl-l). The flows in Bi g Creek and
I)orche;rt l ;~iyou a re  f r e q u e n t l y i n a d e q u a t e  to  a s s i m i l a t e -  the  t r ea ted
effluent. This situation causes a dep l e t ion  of d i s so lved  oxygen in
the -i t r e su i , d a - s  t roys normal a q u a t i c  l i f e  and creates  s ep t i c  condi-
t i o n c-c . W i t h  p r o j e ’ c t i - d  growth of the  area the i n c re a sed  volume of
waste  d i s c h ar e e -  would i n cr e - : l s e  the f r e q u e n c y  and seven tv  of unac-
ce p tab l e o- ’st&- r qualit y conditions .

- ‘ - c s t n -  h r  I I on-; anal ys is of ,li -g i ri - a -k and I -von horcheat
was made hosed on g l e e -  records f o r  P , n v o n i  l)orcbeat near Ppri ri glrill ,
Loui siana . l o w  f l ows we r e compa r ed to  th~ - cii nim ii nn streamfiow re—
quine’ni e-nts tot - adequate a s s i m i l a t i o n  of t i r e  p r o j e ct e d  m u n i c i p a l  and
industri a l wastes. St,reamilow de ticiencics are shown in t a b l e  18.
In t l i o -  - tb se-nc - of .;iJ ~)p la-me ’ntal f lo w s , t r e a t m e n t  l eve l s  o t  capprox i—
mat  - Iv  Y ’ 4 50 reel t w i l l  i c e -  needed for  B i l l )  cont  rol

I’) As di - cr ih,-d i n par i gr a p li l lc , mor e -  s t r i n g e n t  control
measures over oil operations in the l ; - c v c o r  I)orcheot watershed are
nee dc- d t o  r e d u c e -  h i gh c h lo r i d e  c o n cen t r a t i o n  in r e - a ch e - s ci the  st -re an i
in tno - ins Is resulting from brine discharges. A cont i n u i ng  m a j o r  pro—
b lem i n  t h i s  - i r e - t is t lia l eac h i n g  from and f l o o d i n g  of open b r i n e -
p i t s .

Xl —
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h. Bodcau and Dugdemona Bayous

(1) Paper m i l l s  in Louis iana  create a major  t r i b u t a r y
stream pollution problem in the Lower Red River basin with large ef-
fluents that are dark brown in color , that foam , and contain high
concentrat ions of to ta l  dissolved so l ids , s u l f a t e s , ch lo r ides  and
BOD . Principal among the large plants located on tributary stream s
in the study are-i portion of the basin are the International Paper
Company p lant at Spr in g h i l l  and the Con tinental Can Company p lan t  at
lod ge

(2) Tire p lant at Springhil l  d ischarge s to Bod cau Bayou , an
interstate stream , south of the Arkansas state line . From the m i l l ,
the dark stream flows a distance of about 60 miles to its confluence
with Loggy Bayou at a point downstream from Lake Bistineau , and
thence about 6 miles to the Red River.

(3) The paper mi l l  at lod ge discharges  to Dug demona Ba . o nc
below Ruston , Louisiana . The receiving stream is polluted for a 50
mile reach to its confluence with Little River. The pollution e- ---

tends over a 35 mile reach of the Little River to the headwaters of
Catahoula Lake. Waters of the lake contain a h igh c o n c e n t r a t i o n  of
chlorides resul ting from both oil field and paper mill operations .

(4) Since insufficient water resources are available in ~
headwaters of the two streams to provide large quantities of flow
for reduction of color by d ilu t ion , further industrial waste treat-
men t by slaked lime precipitation or other chemical treatment me - tlciis
would be needed .

(5) Effluents are currently being treated in oxidatio n
ponds for BOD reduction . These ponds are believed to be about 80
percent effective by reducing BOD concentrations from abou t 175 rig 1
to approximately 35 m g/ i .  To m a i n t a i n  s a t i s f a c t o r y  d i s s o l v e d  ox~- g e - c
levels in the streams , prevent septic conditions from occurrin g , and
reduce mineral concentrations , average annual supplemental flows of
about 19.4 mgd in Bodcau Bayou and 8.2 mgd in Dugdemona Bayou would
be needed by 1980.

(6) An ex i s t ing  projec t  on Bodcau Bayou , Lake E r l i ng  abov e
the Arkansas state line , supplies approximatel y 30 mgd of water n p -
ply to the International Paper Company plant at Spr ingh i ll , Louisiana .
A portion of the yield is used for pollution comtrol in the stream .

i. Kianrichi River1 Little River and Bois d’Arc Creek ( A r k a n s a s )

(1) Detailed studies of the southeastern Ok lahoma-
southwestern Arkansas area were made in connection wi th a pri or r i-
port 27/ by the Public Health Service. Economic s t u d i o - c  i n

X I - 5 7
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connection with this repor t indicated probability of location of
paper m i l l s  in the v i c i n i t i e s  of Hugo and Broken Bow , Oklahoma;  and
Hope and Ashdown, Arkansas . New plants by the Champ ion Paper Compa ny
and Nekoosa-Edwards Paper Company are present ly under c o n s t r u c t i o n  in
the vicin ities of Hope , and A shdown , Arkansas , respectively.

(2) In antici pation of extensive development of the pul p
and paper  indus t ry  in t h i s  area , wa te r  q u a l i t y  control storage [as
been provided in the Kiainichi  and Little River basins for protection
of the  ex i s t i ng  high quality of the tributary rivers in this area.
These p ro jec ts are sh own on p late X I - I  and are descr ibed  in Append ix
Xv.

j .  Pine Creek

De ta i l ed  s t u d i e s  were made of P ine  Creek below Par is , Texas ,
in connect ion w i t h  a S tud y of the Corps of Engineers ’ Pat Mayse
Reservoir , current ly under construction on Sanders Creek. 9/ Eco-
nomic studies by the Paris Chamber of Commerce , Campbell Soup
Company,  and the Public Health Service indicate extensive expansion
of the food and kindred processing industry in this area. Because
of high residual BOD in treated wastes from this industry, supp le-
mental flows of about 13.8 mgd would be needed prior to 1980 to
maintain quality in the stream , based on 90 percent removal of BOD .
An alternative me thod of pollution control has been recommended in
the Public Health Service report. Under this method , the treated
wastes would be transported by pipeline to the Red River where
higher flows are available for adequate assimilation , or elimina-
tion of pollution problems at the source , treatment levels of about
97 percen t removal of BOD would be needed .

k. Other Tributary Streams

(I) Throughout the basin there are many small cities and
rural communities located in the h e a d w a t e r s  of t r i b u t a r y  s t reams
which have potential localized pollution problems . A listing of
c i t i e s  and town s would inc lude  Atoka and I dabel , Oklahoma ; Nashvil lt-
and Hope Arkansas ; Sherman , Gilmer , and Sul phur P prings , 1e’i os; and
Rus ton , Louisiana . Effluents from these communities are discharged ,
after treatment , into streams which have intermitte-i t or l i t t l e
flow. In these areas , provision u t  r e s er v o i r  s t o ra g e  for supp le-
mental flows is not considered to be a feasible means ec ~~ pollution
abatement. For all communities located i i  the headwater s  of
streams , hi gh e f f ic iency of was te t n t - a t c n c n L  p lant operation will be
needed . A minimum of secondary waste tredimen t with final se-dim e-n-
tation and , in most instances , chlorination ot effluents will be
needed for  bac te r io log ica l  c o n t r o l .

(2) In s~~i~ areas , ade qni it e - ly treated md chior itci ted
munici pal and industrial return flows tie r - cities and s ma l i e r  c nni —
m u n i t i e s  cou ld  be d iver ted  for i r r i g a t i o n . P e t t e r  u t i l i z a t i o n  of

X I  -
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these r e tu rn  flows is needed for stream pollution control and to re-
duce irri gation wa t e r  demand s on ground water aquifers. In t he
agricultural areas of the basin , continued surveillance and enforce-
ment action by the States will be needed to prevent stream pollution
from insecticide spraying.

(3) Irrigation return flows are expected to increase signi-
ficantl y by the year 2030. However , since potential irrigation
supp lies from ground water and streamfiow are generally of good qual-
ity and low in dissolved solids concentration , projected increases
in mineral concentration in return flows are not expected to exceed
the upper limits of the Public Health Service I)rinking Water Stan-
dards or impede assigned use of the streams .

15. QUALITY EVALjIAT1Oy - LOWE R RED ~ J1T~~~

a. Gene ra l

Var ious  measures are needed to c o n t r o l  e x is t in ~ and p o t e n -
t i a l  salt pollution of the Red River fo r  the p r o t e c t i o n  and expansion
of water  uses w i t h i n  the b a s i n .  The a f f e c t e d  uses w ould  i nc lude
municipal , industrial and agricultural water supp ly; recreation ; and
fish and wildlife propagation .

b. Prior Reports and Current Progranis

(1) Arkansas-Red River Basins Water ~~alitv Conservation
S tud y. The D i v i s i o n  of Water  Supp ly and Pollution Control , Public
Health Service (now Federal Water Pollution control — \dnc in istra t ion )

completed a basic s tudy  in 1964 on water q u a l i t y  and sources of
n a t u r a l  and manmade s a l t  p o l l u t i o n , and sugges ted  cor r e c t i v e  measures
for  the A r k a n s a s - R e d  River  b a s i n s .  8/ The s tud y area included the
Upper Red River basin.

(2) Survey Report on Arkansas-Red River R a s i n ,  W a ter Qual-
ity Control  S tud y. The U .  S .  Army E n g i n e e r  D i s t r i c t , Tu l sa , C o rps
of Cng ineers , has  comp leted a survey  re-port  in 2 parts on w a t e r
q u a l i t y  control  in an area encompassing the upper basin. 16/ Sub-
sequent to authorization of Part I of the project , 2 ex p e ri ini-iit r n l
salt emission control structures (Areas V and VT II ) have i ce-n con-
structed and $1 million (of a total contingent appropriation at S-~I i
million) has been appropriated far experimental pro~ e - ct s in  e - r . c i s s i o n
Areas I (Arkansas River  b a s i n )  and VI (Elm Fork of L i c e -  l pp i -r  P t - d
R i v e r ) .  The two e x p e r i m e n t a l  p r o j e ct s  c o n s t r u c t e d  (Are -as  \ and VIII)
have involved a p r i n c i p le of appl y ing ii t l \ d r o ~c t a ti c  h-i cklne ad to
suppress the  b r i n e  I low from s a l t  s p r i n g s.  The pro i - u t  ci ’. sou rce-
V i i i  on the  South Fork of t h e  Wichit a River (Upper Pc.! Ri r e - i  b a s i n )
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has been abandoned a f t e r  p rov ing  u n s a t i s f a c t o r y .  The o th r r  p r o j e c t ,
located in  the f lood  plain of the Prairie Dog Town Fork of the Red
Uver  at source V near  E s te l l in e , Texas , is c u r r e n ti -  in opera t ion .
A l t h o u g h f l ows  from t h e  s p r i n g  have been suppressed , the f u t u r e  e f -
fec tiveness  of the  cont ro l  measure is unknown . In some areas brine
discharges ire- carried long distances through underground solution
channels ~-t ud appear at t in e- surface as seeps.

(3) A r k a n s c i n -P e - d  R i v e r  B a s i n  Water Pollution Control
Program. fi ne- Federal Water Pollution Control Administration has
in iti - ited in the Upper Red River basin an extensive stream monitor-
ing and analysis program , in cooperation wi th the Geological Survey
and o the r  h e - d u r - i l  and State ageric us . A s s i s t a n c e  has been provided
by the e- dvrci l \-:ate-r Pollution Control A d m i n i s t r a t i o n  to o the r  agen-
cies including personnel trairing and l a b o r a t o r y  a n a l y s i s  s e rv ice .

( 4 )  State T-’rogram s

hi- folio-wing actions haVe been taken in recent years
by the  Stare agencies to study, correct and prevent salt pollution
in toe- Red River basin:

(a)  Ar ex tens ive  progr am on oil f i e l d  ope ra t ions  to
e l iuciucn tc - brine and oil pollution including:

1. 1 im i n a t i n g  open brine and oil waste pits or
n e - n i i ug wi t i n  i T p ~- r v i  cuts m a t e r i a l

2 . h -op  w e l l  i n j e c t i o n  of P r i n e s . -:

3 . P lugg ing abandoned  oi l  we l l s  to p reven t  b r ine
intrusion into fri-sb n~ nter aquifers , esp e c i a l l y before water flood-
ing operations.

4. rou e r  cas in , ’  of o p e - - a t i n g  wells .

5 .  u u r v e~~l l an ce  and enforcement :  a c t i on  on over-
: n l l  ape- r - t jail

(b)  l i c e -  e- 1 i  c e - t  iv enu e ns of t i n  is program i s  shown in the
t e l  i o n — i n c  t ab u l a  t iOlc :nnel reduced cii b r i d e  load ings  on b a s i n  s t  re -anus ,
t h oug h or t y ci I ow have improved  i n n  qual i t  ‘~ s u f f i c i e n t l y to  be - u sed
fo r  m u n i c i p a l  and i n d u s t r ia l  w at e r  supp l y:

i r il Pi E d P o l l u t i o n  Control Activ ities , 1960 — i9p~ 2. °~

Re in j u-c t ion
a n d/ o r  l i - r u e - n t  of

i - ri fl e- S t - r n -u - ){sposal i- n lot - ce- ru -rn t Urine

St - t. e P i t a  U I  imina ted W ells - ct lana I-!e i nj€-c t ed

Oki :nr c 2 , ~76  1 ,500 31 )
2 , a I ) i )  7th -~~ 95.0
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c. Salt Pollution Control Measures

(1) The extensive stu dies of the salt problem in tine Red
River have shown that to substantially reduce the natural chloride
load to the streams of the basin (the most crucial basin water pro-
blem) the following control measures, or their equivalent , should be
provided :

Estimated
Percent

Chlor ide
Major Problem Area* Load
I n Upper Basi n Proposed Solu tion Red uction

Area VI - Elm Fork Subsurface  collection sys- 80
of the Red River tern with off-channel

evapor ation pond

Area IX - North Subsurface collection sys- 70
and Middle Pease tern with off-channe l
Rivers evaporation pond

Area X I I I  and XIV - Subsurface collection sys- 70
Jonah Creek and tern with off-channel
Salt Creek of evaporation pond
Prairie Dog Town
Fork of the Red
R iver

Area XI - Prairie Subsurface collection sys- 50
Dog Town Fork of tern with off-channel
the Red River evaporation pond

Area XV - Little Complete impoundment in an 90
Red River evaporation pond downstream

f rom source area

Area VII, VI I I , Low flow dams and off- 80
and X - North , channel evaporation pond
Mid d l e , and South
Forks of the
Wichita River

* Area designations in Ark-Red River Basins Water Qualit y lonserva-
tion Stud y ( b ( l ) )

Source: Corps of Engineers 16/
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(2) The effectiveness of the control measures would be
limited to some degree by the existing chlorides absorbed and depos-
ited in the banks , beds , and floodp lains of the streams.

(3) A d e t a i l e d  eva lua t ion  of the e f f e c t i v e n e s s  of the  con-
trol measures on reduction of sulfate concentrations in t ine  s t reams
has not been made to date. There wil l be some minor reduction ,
h owever , in areas where gypsum deposits are located upstream from
the con t ro l  structures. In most  areas the  gypsum d e p o s i t s  a re  i n t e r -
bedded w i t h  the  s a l t  f o r m a t i o n s .

d. E f f e c t s  ci tin e- Navigation arid Bank f t - i b i l i z a t i o n  P lan

(1) An interim stud ; 30/ on the Ped River ~cav i gation and
Bank S t a b i l i z a t i o n  P lan  was completed in December 1964. Results of
t h i s  stud y i n d i c a t e d  t h a t  the  proposed bank stabili~tat ion would sub-
stanti-ill y reduce: turbidit y throughou t the l eng th  of the m a i n  stem .
The navigation improvements to the channel  below Shrevepor t ,
Louisiana , would also effect a reduction in turbidity throu gh re-
duced velocities. Ta some degree , the navigation pools would
equalize tine mineral qu a l i ty  v a r i a t i o n s .  Max imum c o n c e n t r a t i o n s
wou ld be red uced and m i n i m u m  c o n c e n t r a t i o n s  would  be i n u r e - a c e d , wi th
a trend toward a we ig h ted  :nvercnge . A :‘uore- con~ i a t a n t  min i cal quality
would result.

(2) The cn - avi-~yct ion te~nturea , howeve r , would have 505cc de-
trimental eflect on then waste assimilation capacity of the Red River
in the slack v- ut ur areas b r t w  -n tl nu: pronosed locks and dams .
d e t r i m e n t  would occur through decreased velociti e s , higher ti-opera-
tures , and deposition of sediment , which would include- or sain ie
material in the deeper portions of the channel. Prcje- ;ted was te -
f lows  in the Shrevepor t  circa would  approx ima te  t4  mg d i n 1950 and
increase  to  about  200 ngd by 2030 . Based out p r o j e c t e d  Lw I l aws in
the Red River  of about  1400 mg d d u r i n g  t i n e  c r i t i c a l  p e r i o d , a.~ sl iowu
on plate X I—7 , tice estimated diluti on ratio for waste tl ~ w would
range from 21 :1 in 1980 to 7:1 in 2030.

e. Ei f e- ct s 01 Plans on Mineral Quality

(I) A study has been made of the p r o j e c t e d  e f f e c t s  on qrcn l-
ity of tine main stem at tine Red Riv~ r t r o m  Be -ni soii Dam to Cir r e - e - ) n n n l :

l o u i s ian a , r e s u l t i n g  from proposed b a s in  d e v e l o p m e n t .  I l i e  anal y sis
of pro~ e - u t e d  w a t e r  q u a l i t y  was b a s e - I  on t i n  f o l l o w i n g  c o n d i t i o n s :

(a)  A l l  e x i s t i n g  and au t h o r i z e - i pr o~~~ct s  in p la~ e

(b) F u l l  d u - v e  1 -~pme -l n t of ti n e - proj cots in t i e -  p roposed
T -x - i s  i i i  -r P 1 ti n . 31/

X I - h 2



(c)  A l l  proposed p r o j e c t s  in tine l owe r Red R i v e r
comprehensive s tud y in p l ace .

(d) The above three  c o n d i t i o n s  ( I  t h r o u g h  3) w i t h
tine proposed ti pper Red R i v e r  b a s i n  s i l t  c on-
t ro l  measures  in p l ace - .

(e) Conditions I t h ro u g h 3 without t i  n c -  p - n d
Upp er ~ed River b u s in salt cen t r n ! -s-a-o ru- s
in place.

(2) Tine quality studies were -also bcise ci n u n I u -a io gica l Sur-
vey and State streamflow rind w a t e r  q ua l i ty  r e c o r d s  and  re -n- e - r v o i  r
routings by the Uorps of Engineers icr t in  c r i t i c n l  d ro u gh t period ,
June 1953 through February 1957. Results of anal yse-s -n rc graphi-
c a l l y  presented  on p l a t e s  XI -10 th roug h X 1-15.

(3) With upper  b a s i n  s a l t  con t ro l  measures  lut p l a c e , the
mean monthl y weighted average concentration of total dissolve d
solids at Shreveport would be decreased from a l ev e l of about 510
mg/i during the critical period to a leve l of abou t 370 m g / i .  Chlo-
ride concentrations during the same period were approximatel y 150
mg/i. They would be reduced from this concentration to a l e v t - l  of
about  70 mg/ i , based on a recurrence of the critical period . rhis
concentration is well within the l imi t s  of e s t a b l i s h e d  L o u i s i a n a
stream standards . An overall si gnificant reduction in sul fate con-
centrations is not anticipated because of the widespread gypsum
deposits in the upper basin outside the areas of the p r oposed sa l t
control projects. The mean monthl y we ighted average concentr ation of
s u l f a t e s  at Shrevepor t  would approximate 100 mg/l duri una a recurrence
of the critical per iod .

(4) Full development of the Blue , Kiamichi and L i t t l e -  River
basins of Oklahoma and Arkansas would produce a more u n i f o r m  q u n a l i t y
of the water in the main stem of the ~ed River below l)enisnun l)am .
P a r t i c u l a r ly impor tan t  would be the re leases  f rom a u t h o r i ze d  w a t e r
quality control storage in Hug o Reservoi r  on the K iami uh i Biver , and
releases for writer quality control and hydroelectric power c- u-ne-ra-
tion from Broken Bow Reservoir on the Mountain ork of ti ci - L ittle
River. The authorized plan provides for w- nt &- r qualit y control re-
leases averaging 90 mgd f r om Hu go R e s e r v o i r  and 110 mg d fr ont Rrok&-n
Bow Reservoir (100 mgd to be passed thr n ,nnn - } n Millwood g&--ne -rv oir).
These re leases  of wa te r  would alleviate- prHe-cted p o l l u t i on from
pul p and paper industries on the tr n - n u t  t r y  s t r u - r u r n - ;  i l lu l  won Id d i i  nt
high ch loride concentrations in t h e main ste-ni tint n I such t nun - t i n t -
water is needed t o r  munici pal and indu strial purposes , and the upper
basin s;nlt cent rd measures -ire in p 1 - u c e -  . U n i t - u  1 3 1 t -  p l u t r n a - J  operat-
i n g  schedu le  p e a k i n g  powe r r e l e a s e - c  for  h v u t u n - e - l e - c t_ r i c  paw u r
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i~ (~ H ( l~3t I on  L r O f l l  Rr~t~ u - i ~ .~~ . ~i~~-- v r ’~~~ -~ r -~ uu1d - i l s o  t i l e  - ‘  .1- i t  u - po~~t - t i t i ~~l
pOl 1~u t I oil 1 m L -ob I i t T i~ On t tu-  ‘- b u n  t_ -~ i n ~ ur k ;i :d ~ hu L i t I ic ~ . r ~ - 1 ow
the pr o I( - i~1L h i r i t i ~ t~1it~ pcri~id of ~I p i - t - m t  i o n , and w~i~1d i- ~i im1 ~1

(~- I i i e c t  011 r cduc t i or i  o1 i : i n e ra l  c o n c e n t r . I t i o n s  in t - m -  -~- i j n  S t u ~~ ’ o l

t t i e  kod R i v e r .  D u r i n ~ t i le  c r i t  i c~l 1 p€ -r iod  ( T tii -
~

- 1 Y )  I t l ~r~- - - I .
u I r i i rv  1 9i 7 )  r~- I & - ~~ -~~- - L t t r ~~t i~~I - . .  ~ m l iwoo d  ~~~~ m - r v o l r  ~-. ii : 1d - i v i - r : I - i-

2 ,330 Ii~~~Gi (3 .612 ci~~~ .

I ) ~ i t ~ P r O P O S I ( l  d j~’erS ~on 1w t I l L  -- t - i t e  01 i’ l- ;-:as l~- I  w a t er
t r o t ~1 t t i t -  :~i 1 f l  -~t e-st U I  t i l e  ~. t -d  ~ t vi  r l i e - m r  [ i t ~l~ -x , \ r k  - - as , ms re

l.~ ~L~ d i n  t i m e - p rop os  ml Ic :- ;i s W - ILL- r Plan , would fur t1 a-r improve the
- t i i r~ r i  q i l  m l i t v  in l i e -~-d R jvei u - l o w  F u l t o n , ‘-rk -~nsns. (~~~ei .-

p l ate ; Y 1— 1 0  throug i X 1—1 5. ) T t ~ p r o v e - m c - n t  in qual i ty  ~- ‘otz1d result
i t ~~~- -- d i c m - r s j o t .  of  i - c u l t  550 mod d u r i n e -. t he  c r i t i ca l  p e r i od  f rom the
R,~d ~~~ r b -ivin ~ a h i c l m u -r sail m - - n i t m - i t  than major ii~~ lows to L 1 ie
s tre - tOt from the lit  I U- Ri -. & r bat ;  j i m . :- ic p lanned divu-rs ions range
as hi gh as 2791) mg d , dt p~-Im d inn on I low in t h e  r i  vc - r .  D i v e r s i o n s
d u r i n m ~ hi g h fIo’.~-s m-: - old H vu l i t t l e  effect on stream qualit y in the
Red H i --m- r , but (livers i e u m i  during In - .- f l o w  per iods  would be h c - n e f i —
cial .

(b) fhi.. improv ed water -~u o lit y of the stream , however ,
m- ;~’ii1d be l an -c iy of I s m - f  i n  t h e  re Ic I- h i t  me -en Fultott , A rk ti;tt as and

- - lc r ev ~-t -or t , l c u -~~s io . . m , ;~ L t l  p r o j m - L t e d  i n d u s t r i a l  d e v e l o p m e n t  and
w i t h o u t  s a l t  c on t r o l  m e t .- ti res above Lake -J exoma . Degradation to
quality of the  r i v e r  i n  this reach durin e low f l o w  per i ods would re-
s u l t  from. pro ~ - c L e d  p t m l ~i and p ip er  - j u m  r a t  i ons  in t h e  v i c i n i ty  of
h ope , A r k- it -~~--~s , -I nd 1 • - x - i r k a n : i  , 1 e - x a s  . U i  th e f f l u e n t s  f rom t h e s e
m i l l s , ~- : - l t  er i- -o n I~i i n t e r  thu Red River h a v i n m ~ cli b r i d e  c o n c e -n t r a t  ions
of ap p r o x  LIsa Li -  iv 7 ( 1 ( 1  i i i !  I am id 250 nmg/ I t the m o u t h s  oi -;oi s d ‘ c\rc
- r&-u-~ (Arkansas) un! ~m i l p h i i r  R i v m - r  , respec tivelv . ‘HJfltiflued di s—
charge- of oil I i -ld brim -s into the Hc d  F ly e r  f r o m  operations in the
1; 1 ck Ravini and ii ~- i- L v u - m i  i i -  Bay ou w a t e r s h e d s  of I ~~~~~ i ana would f u r —
t h i e r  degr- mde the quali ty of the river in t h i s  re m c - h . With fmil 1
deve I o p t - - u - u t  oi t h e  Sul phur  R i v er  and Cypress  r e c k  b a s i n s , the r e
would  ~~

- ve ry  l i m i t e d  I l ows  to I me - t e d  I- i ve-r from t h e s e  t r i b ut  ar ’~
s t rm - i i ; -  t o  d i  l u t e -  t h e  c h l o r i d e -  loadings .

(7 )  I vt-n i-. i t l m t i le  pro je’c t e d industr h t m l  ihuvt-eu p mu -nv in this
e re- , i  and w i  L I l o u t c o n t r o l  ot th e  uppe r  b a s i n  salt ~~o I m r ( -

~~- s  , some im—
prov e-men i i n  m i n e r a l  q m t ; l l i I y 01 the he-ri River a l  H I t r m - \ - e p n l -t  wou l d
re s u l t  I n  aiim thu di lul ion intl equ a liz i n et effect of t i i -  u I  rot - icc Li- i c
p r re l u- - meg from thm - L i tt l e R i v u- r system. n-mx im um d i s s o l ved
solidt e-ol lccntr ation would be- reducu-d slig ht ly o-;t- r c o n d i  I i oti s cx—
1st i n i ~ durin g the critical period . At Shi r e -vt-p o rt , the mean mo ntim l\-
wei ght ed—aver --ice co fl cm-n t r:m t ion of t i t t u l d i s s o l v e d  sol i d t c  would  be
dec re-a ~- t I  from i ieee-i of tubomi t 510 mg/I to a l i - vu -I of about 490
mg/i for t h e c r 1 tica t period . (‘Im l oride c t i : m - t I r a t i o n s  m o u l d  r em a i n
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at an average level of abai t 150 mg/I in the critical period . As
shown ort plate XI-l3 , without salt control measures above Lake
Tex~~a, the mon thl y weighted-average concentration of chlorides could
be expected to exceed 250 mg/i about 12 percent of the time during a
similar critical period .

(8) Since the salt problem in the Lower Red River origi-
nates principally in the area above Denison Dam , consideration should
be given to Improvement in quality of waters of the main stem by
some means u n t i l  salt control measures are effective . A possible
solution would be to consider a system management program of basin
reservoirs, including the hydroelectric power projects . Quantity and
quality of water could be equated to maintain optimum conditions for
all useful purposes of the stream. This could entail some realloca-
tion of reservoir storages and costs due to benefit changes.

(9) Q u a l i t y  problems projected for  the reach of the main
stein between Fulton ,Arkansas, and Shreveport could be minimized with
adequate control measures. To minimize or avoid problems of color
and high concentrations of mineral constituents , releases of process
water and other wastes should be made during periods of high flow in
the receiving streams .

(10) Projected quality of the Red River would be better than
reflected in the analysis more than 95 percent of the time . The
analysis was made on the basis of recurrence of the most critical
drought on record . However, selective withdrawal and off-channe l
storage are the keys to a continuous supp ly of good water to cities
and industries whose source of supply is the Red River. The off-
channel reservoirs near the point of use would be needed to enable
the quan tity and quality of water to be equated over a period of time .

XI— 71 



- 
—- 

~~~~-~‘~~~~~~u--.--------—- -- — -~ - ~~~~~~~~~~~~~~~~~~~~~~ 
‘ 

~~~~~~

‘

~~

‘ ‘

~~

( I t d u f L R  V - l-:urC SH IOJ Y Ahh ) ~-AftH QI~ \ L l F 5 ’  ~~f t ! - 0 ~l. PLA~-

i ~ . ~~~~ II-: R S IIPPLY I’L\N

. 
______

n o r  to l~~80 , st u r r m n e t  w i l l  be needed f o r  water supp ly ptm r—

P O t ~e .  i n  25 additional it ede r a l  r e se rvo i r s , 8 Corps of Engineers
ne -ce rv air - , inclnding one enlargement , and 17 Soil Conservation

~- n r v L - ~- pro~ ects , -;s listed in tables 19 and 20. Sufticieri t storage
w i l l  ne nc- . deH in Federal projects to provide dependable yields of
0 -j t ’. 200 mgd by 1980, in addition to existing supp l i e s , to supp ly
b a s c n  needs .

b. Corps of Eng i neers’ Projects

A listing of the i-;ater supp ly projects proposed for con-
struction by the Corps of Engineers to meet existing needs or those
expoc te- d to deve lop m- ;ithin the next 10 to 15 years is shown in table

i -)

c .  ~~u i L Conservation Service Projects

There are i7 Soil Conservation Service watershed projects

proposed fo r  c o n s t r u c t i o n  in the  10-15 y e a r  p lan to provide munici-
pal supp ly  fo r  13 s ma l l  c i t i e s  and ru ra l  communi t i e s  th roughou t  the
basin. The projects would provide approximatel y 55.9 mgd of y ield
for  t h u  com m u n i t i e s  of S h e r m a n , Bells , Howe . Depor t , and Bonham ,
[cxa~- :  Atoka , A l l e n , and Antlers , Oklahoma; ~1agno1ia , Arkansas ; and
R i n g g o l d , ib s iari d , A l e x a n d r i a  and Boss ier  C i t y ,  L o u i s i a n a .  In addi-
t ion , two a d d i t i o n a l  reservoi r  p ro j ec t s  are proposed for  supp l y  of
5 :igd of water su pp ly  f o r  the  c i ty  of D u r a n t , Oklahoma . These
p r o  i - ç I S  would be au alternative to initial water supply s to r a g e  i n

~he i e u ’p - t  of E n g i n e e r s  proposed D iu r int  R e s e r v o i r .  D e t a i l e d  d a t a  on
the p ropos ed  p r o j e c t s  is p r e s e n t e d  in A ppend ixes  V and XV.

d .  5 - - r i m - --

A n i l m t u i : l r v  of p r oj e c t e d  n iu n i c  ipa l  and i n d u s t r i a l  wa te r  s l i p —
p ie lieu-el - and I ~ pr ojiosed sources of supp l \  a r c  p r es e n t e d  in  tab Ii-
2 1.  ~~~~~ tinS t ruct ion of reservoir pro j e - c t s  as proposed in  t h m i s  r e —
p i n t  an d wi th  p r op e r  m i t  ilizat ion of ground water and r e t u r n  11 e v a

- e m f f i c i e n i  w a t e r  r , . i l m r c t ’ s  would J u t- available to tn- c t all fort au - u - m i - l u -
mnun in ipal and i n du s t r i a l  v i L e r  supp le  need s of the  b a s i n  to  t h u  v u - t i n
7 I ( ~~i )

X 1—72 
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Table 19

Proposed Corps of Engineers Projects
for Municipal and Industrial Water Supply

10 to 15 Year Plan

Estimated
Yield

for  M~ I ~- u _ I
R e s e r v o i r  S t r ea m  (mg d) ~ at :er  S up p le

Albany Island Bayou , 32 Out-of—basin div er sion
Oklahoma

Durant b lu e  River , 30 City of Durant
Oklahom a

Parker Mudd y Bogg y Ck ., 47 City of Ada (Out—of—
Okla h oma ba s in )

Bonham Bois  d ’ Ar c  C k . ,  24 C i t  ies of Denison and
Texas  Sherman

Liberty Hill Mud Creek , f ex .  30 C i t y  of N c- v  ;oatvn and
Ang lo—Soc th y-rn Paper
Corp .

Bayou Dorcheat  Bayou Dorchea t , 44~ Co lumb i a  I o. , A rk , and
Arkansas Webster Parish , La.

K i s a t c h i e  K i s a t c h i e  Bayou , 5 2 ’  C i ty  of N a t c h m i t o L - t v  and
L o u i s i a n a  p u l p m

iX - paper i n d u s t r y

Titus County Cypress Creek , 72 u
~~~ City ol Mt. l ’ l u - a s a n t  ~ .

Texas Out—of— I -a- - in d i— : u -rs i~~n

Caddo Enlarge- Cypress Creek , 107 C i t i e s  of S l m r e n u - p c - r t  La .
men t T e x a s — L a . & M a r u t i ~a l l , IN- ’ : - .-

McCee Creek Mc Gee Creek , 60 City of Oklalioiiu m Ci t y
Oklahoma 

— 
(Out—cit —basin)

498

I ) e t a i l e d  da t a  on the above p r o j e ct s  is presented in \n r --i:dix X c , Plan:o rm u l a t  i on .

T o t a l  y i e l d  80 mgd.  P ro jec t  i n c lu d e s  s t o r m m ns- b r  w i l t - n  q u i l i t v
control.

c u  Total yield 86 mgd . Project i n c l u d e s  ~ t eu r a g e  or i r r i u - m t  i o n
wa te r  supp le .
N e t  yield . The gross yield is 107 mcmI .

X 1 - 7 3

- - - - --  ~~~
-- --

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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Table  20 - 
-

Pr o p o s ed  3-jil Conservation Servinc- Pr oj e c ts  I
f o r  M u n i c i p a l  and I n d u s t r i a l  W a t e r  Supp le

II I to 15 Year Plan

E s t i m a t e d  - 
-

Y ield
f o r M & I  :- i & i

W at e r sh e d  Stream (mp d) - e ta-r Supp ly

3— 1 9  (5 R e s .)  Ch o c t a w  i reek , Tex. 4.0 She rt :nmn , he l l s , &
b - howe , t e x a s

3-2 5a I~ois  d ‘ c r c  Ck .  , Tex. 6.2 Ronhiam , Texa s

‘• 3 2 3 ( 2  N - s .) L i t t l e  Blue  River , OkIa . (5 .0)  Dur et , Okla .

3h 2 -4  :o~ gy Ck., 0km . 1.0 A t o k a , OkIa .

3h2-6 Boggy Ck., ilkia. 1 .0 Aih- u~, Okia.

3 1—4 Dump l i i ~c — P c o i v c -r C k s . ,  Okia . 2 .8 A n t l e r s , OkI a .

3mnl- 7 Big Ck ., Ark.  8.9 Ma~~no1ia , Ar k .

3m2—3(2  R e s . )  C y p r ess - B l a c k  Bayous , La.  5.0 :-ossier City, La.

3k-Il  M u st a n g  ( k .-Deport rk , f e z .  0 .2  Depor t , Texas

l o l — 3  Tucker  Ck.-Black Lake i- . 9  R i n i - n o l e l , La .
Bay ou , La.

3ol —~ Baker Ck. — hl mck Lake 1.9 C i b s l : m i m d , La .
Bayou , La.

3-_ oH B i l l  h --on .-— iNeyou 13 .0 Alct x m td nia , La .
lean de m e a n , La.

1 0— 1 7  l lrown ( N .—Ba y ou 10 .0 Alt -c n d r i m , La.
R ap ides , La.

l o t a l 5 5 m ~

- i

Altern ativ e - p r o j u c - t t o  i n i t ia l  v i L e r  supp ly s t  c - r a C e -  ico n 1-i c r - nu t ,
Oklahoma , in  t h e  Corps cot n c i u m c - e - r u t  p r oposed  l i mm r a n t Res -rv co hr .
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17. WATER QUALITY CONTROl PLAN

The propo sed p lan of improvenment provides for construction of
3 reservoir projects with storage reserved for water quality control.
There projects are as follows :

Lstitnated
Yield for

Qu a l i t y
Nearest Control

Reservoir Stream C i t y  (mgd)

Corps of Engine er s:

Bayou Dorcheat Bayou Dorcheat , Ark.  M a g n o l i a  16.0
Bodcau Bayou , La. Spring h ill 19.5

Soil Conservation Service:

W s .  3-23 Little Blue River , Durant 1.4
Okia.

Ws. 3ml-7 Big Creek , Ark . Magnolia 3.8

Total 40.7

Deta i led  data on the proposed p ro jec t s  are presented  in Appendixes I
and XV. The projec ts will provide for the projected 2080 needs in
their respective watersheds (except Big Creek).

- 

- 
a. Bayous Dorcheat and Bodcau (Including Big Creek)

(I)  The plan for pollution abatement in Big Creek and h-ivou
Dorcheat below Magnolia , Ark ans as , upstream from the Louisiana state
li n e , is a joint plan of the Corps of Engineers and the Soil Consu-rv.i-
tion Service. Storage would be provided by the Soil Conservation
Service in the Big Creek watershed to supply the initial needs in time
two streams to approximatel y the year 2000. At a p p r o x i m a t e l y  th is
t ime , projected treated w a s t e  d i s cha rges  from the ~l m g n o l  in area arc-
expected to exceed the assimilative capacity of the s t r e - u m i and t l t~
available flows from the upstream watershed . It will then be neces-
sary for a portion of the treated wastes to be transported by
p ipeline directl y to Bayou Dorcheat where additional streamfiow and
reservoir releases from the Dorcheat Reservc u ir would be .mv .mil ab l e for
assimilation . In addition , sufficient storage h s been included in
the Dorcheat Reservoir to supp ly the  p r o j e c t e d  w - it er  q u a l i t y  c on t r o l
needs (BOD and m i n e r a l s )  in the  a d j o i n i n g  Bodcau ~ayou w a t e r s h e d .
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(2 )  rhe d e p e n d ab l e  y i c - l d  of the  p r o p o s e d  p r o j e c t s  would
mce t the p r -~ e-ette d water supp ly and w:mter qualit y control needs of
the area to about t h e  v e t - a r  2060. P r io r  to c o n s t r u c t i o n  of a d d i t  i onal
projects to meet projected u:Iter supp ly needs beyond th is pericsd . a
r e s tu d y of the s t r e a m  q u a l i t y  and use  o b j e c t i v e s  shou ld  he t - t ade
Advancements in  t e c h n o l o g y  of w a s t e  t r e a t m e n t  and s u b s e q u en t  reduc-
t i o n  in cost  of such measurc 5 could reduce the projected need tor
t end ~‘.m l u e  of t h e  ~m s S i - C nc -d s t o r i s c  b r  wa te r  q u a l i ty  c on t r o l  p u r p o s e s .

b .  M i n e r a l  Bayou

Water  q m i - m  l i t  v st o r a p e -  in the Soil Conservnt iou  s er v i c e  P o s e r —
voir on M i n e r a l  B - i y o n  (Little Blue River) for low fb i-.- - ii: c tme n t~ ition

can p r o v i d e  the  supp l e m e n t a l  f l o w  needed f o r  s t r e a m  a s s i m i la t i o n  of
the  was te e f f l u e n t  f rom t h e  c i ty  of Duran t . O k i t i h i t m i .

c. Other  P o l l u t i o n  C o n t r o l  Measures

( I)  The p r o j e c t e d  w a t e r  q u a l i t y  need e x p e c t e d  to  d e v e lop  on
Cypress  Creek as a r e s u l t  of t he  was te  d i s c h a r g e s  from the M t .
P l e a san t -P i t t s b u rg ,  Texas a r ea woul d he s a t i s f ied by the p lanned re~
l ease  of 35 mgd f r o m  T i t u s  C o u n t y  R e s e r v o i r  to  m a i n t a i n  t h e  e > t i s t i n e t
water supp l y y ield of the downs t r eam F e r r e ll s  -I r i d o c -  P m - s c r v c ’ i r  ~l :ikc-
0 ’ The P i n e s ) .  The water qualit y control need is expect c-d to occur
between the two reservoir projects. Under this p lan , no \ - : - I t e r  q u a l i t y
control storage i-co uld be needed in the  proposed T i t u s  c~~~ I 1 t V  b - l o s e r -
vol r .

(2)  Through recent agreements between the st i i t s -  co t I c - S I S
and interested eder ;il lgc-nc ies , the followine mea t il S Wl.ltIld i i

- —  t aken  b y the  s t a t  c- to a s s u r e  c- omp l i a n c e  W i l l )  e s t - i h i  isIi ~-d s tn am stan-
dards  of Texas .mnd Arkansas i or the interst - i t  o st tarn , t~u Ip lair RI vc -r
below Texarkana  R e s e r v o i r :

(a) Treatment of munici p - Il and p apu- r c i i i  w est s ii )
t i e -  d c - c r c -c- n e c e ss ary  for  BOb ) control .

(h ) R e q u i r e m e n t  t h a t  the propo sed  pu l p an d  p~i~~e I- i d u s —
t ry  p u r c b i a s e -  sufficient r e n c - r v o i r  S t o r i e s -  or v i e- i s i  ) o  m a intain a
m i n i m u m f l o w  in the  s t r e a m  of 10 c t s  ( 6 . 5  iri d ) p l u s  t w i c e  t Cc - pro-
j e c t e d  w a s t e  di sc h m r e~m - from the mi l l .  This stora ge- w o u l d  he tist -d or
industrial water supp iy and , as reqti ir -d to maintain st ni- itit standards ,
for water quality control i n  the- receivinc stream .

( 3 ) T n  .~de1 j t ion t o  r e s e r v o i r  r t - h - m  i - S  f r c n u t  Texat-k.in a h i - - o r—
vo i r , t I m e - Corp- ol E n g i n e e r s  ~ pr~ v id1nk ~ low t l o w  r t - lt-: i - c of h . P
ngel f r o m F er r e l  is I - n i h - u - Rest-n _ - j r  (l ik u 0’ lie Piue s ’t and is I 1 1  p - c o —
v ide - from t h a - — u i o p u r F e t -t c t n o  I r , con i I -i rom p i t t  i C i i , a I ow I I
re I i  - - i t ~~u of 3. 2 nh Il
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Ch A P T E R  VI- BENEFITS

18. WATER SUPPLY STORACE BENEFITS

a . General

(I) The benefits for munici pal and industrial water supp ly
s torage in Federal  reservoirs  r e s u l t  from improvements  in quantity,
d e p e n d a b i l i t y ,  q u a l i t y ,  and ph ys i ca l  convenience of water  use .  In
addition , reservoirs create aesthetic recreation areas for swimming,
fishing, boating, camp ing , and water skiing accessible to those liv-
ing in and near thee s tudy  area . The sa le  of goods and services
associated with these facilities usuall y becomes :m si g n i f i c a n t  seg-
ment of the economy of the a ren . Property values in the v i c i n i t y  of
the development s are gen er al l y improved. Public health is benefited
through a depend abl e wa ter supp ly wh ich has more un i form ph ys ical
and chemical q u a l i t y  c h a r a c t e r i s t i c s .

(2 )  S e n a t e  Document  No.  97 (87th Congress , 2nd sess ion )
makes the following statement concerning evaluation of these bene-
fits:

tt The amount water users should be willing to
pay f or such improvements in lieu of forego-
ing them a f f o r d s  an appr opria te measure of
th is  va lue .  In p rac t i ce , however , the
measure of the benefit will be approximated
b y the  cost  of achieving the same results by
the most  l i ke l y a l t e r n a t i v e  means tha t  would
be utilized in the absence of the project .5t

b. Alternative

Wate r  supp l y p r o j e c t s , as described in chapter V , are pro-
posed for development in areas which have deficient ground water
re-serves to meet fu tu re  n e e d s .  T h e r e f o r e , f u r t h e r  g round  w a t e r  de-
ve lopment  in the  p r o j e c t  arc -as would not be a reasonable alternative
t o  the  proposed p r o j e c t s .  S ing le --pu rpo se  wa te r  supp l y r e s e r v o i r s
were d e t e r m i n e d  to bc t h e  amost r e a sonab le  a l t e r n a t i v e s  to  wa te r  sup-
p ly stora~ m - in the proposed Corps oh Engineers multi p le-purpose
reservoir projects , except for K i sitchie Reservoi r. In this
instance , the selected alternative ~as treatment o h  water from the
Red River. Dual-purpose flood detent ion-water supp ly  r e s e r v o i r  Pt’O-
j e c ts  W One d c t  - r n i i n c - d t i  he t he  I e . m ~~t c o s t l y  a i t e r n a t  ives  t o  w a t t -i-
supp ly storage in the multi p le—purpose Soil Conservation ~~r v i c e
reservoi rs.
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C. Value of benefits

The cost of a sing le—p urpose- (or le a st—co stl y u it e r ict m t i v e- )
water supp ly project was used as a measure of b i I t s  i or conserva-
tion storage in the mult iple-purpose proj t-c t . In ~ -,-uIu - at ing the
cost of a water supp ly reservoir , the capit al cost was c onverted to
an equivalent annual cost. The project costs wern - i~iiortiz ed over a
100-year period , the estimated project life , ~m t an Interest rate of
3~ percent . Estimated operation and maintenance costs were added to
annual charges for interest and amorti nalion . A summary of t he  va lue
of benefits attributable to storage in the Federal pr o i u- ~~ts for mu-
nicipal and industrial water supply is give- n in table 22 .

19. WATER QUALITY CONTROL STORAG E BEENFITS

a. General

Wa ter q ut i l i t ’- ’ as a project purpose was considered to be
economically j u s t i f i e d  as a “ l a s t  added” i n c r e m e n t  in  t h e -  formulation
of p lans for multip le-purpose water resource development. Improved
water quality resulting from reservoir releas e- s for other purposes
was not utilized as justification for separable water quality control
storage in prop osed projec ts. For examp le , reservoir releases from

• e x i s t i n g  h yd r o e le c t r i c  power p r o j e c t s  in the basin enhance qualit y of
the streams d u r i n g  opera t ion  p e r i o d s .  B e n e f i t s  can be a t t r i b u t e d  to
the projects for low flow augmentation and more uniform h o w  in time
Lower Red River and major tributaries on which proj e cts tine- located .
Benef its also accrue  to these p r o j e c t s  fo r  low h o w  a u g m e n t a t i o n  01
the lower Mississi pp i River during low flow period s on that stream .

b. Use B e n e f i t e d

For the prop osed projects , benefit s titt ributabl u- to im-
proved water quality conditions were assessed to the w t t e - r - i ~~ .-
purpose ac tua l l y b e i n g  b e n e f i t e d . Rene f i t s  wou ld  n e c n I l i - t i  I IsP and
w i ldl i fe , recreation and aesthetics. Hi gher dissolved o~- t v e e - u levt-l ~
in the streams would be maintained , which arc-  c - s a c -  it  lal for t he
p r o p a g a t i o n  of f i s h  and w i l d l i f e . R e s e r v o i r  r e l c - e - ; t - s  —i t r i n g  s ttttt ~i r
months , when water quality control needs are ge ne rtmll\- most ci ’It i c til ,
would maintain s u f f i c i e n t  f l o w  in the  t-i tre tms of a c c e p t  t i l e  qu a1 it ’.
to permit higher quality species of game I i sh  to live i n  tie tine-a .
The releases would protect and e-nhance us e- oh t In - S t  r e - - mi ss  and t I - u -
headwaters of downs t ream reservoirs tor sport fish iap . (~ i t i - - r  re-c-
reation benefits from flow regulation would ae cr t:t- th ni t m il i  i ncr i-tu-t , el
utiUz~ition of tim e water , incr e-ist- d use oh ahlis r ei l I I C amid re’- - t - r v o i i
ii c- .id wa t e r s  , and I nc reased v a l u e  of e tich rn -c- n e - - I t  lou t-xp - t- ii mc e . l b  a - t o -

b e n e f i t s  may he- d i r e - e - t l v  a t t r i b u t e d  t o  i t t i p r ’ - u - i . e - t l t  i n  q i m a n t i  of
flow requ fred I or such w at er  sports it -I Ii sir i I1 L a rid boa t I n i
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improvement in water quality required for such water contact sports
as swimming , and general enhancement of the total environment.

c. A l t e r n a t i v e  Cost

In studies to determine the need for and value of storage
in Federal reservoir projects for water quality control , alt ernative
po l lu t i on  control  methods were cons idered .  These inc luded sing le-
purpose (or least-costl y alternative) reservoirs , advanced waste
t r ea tmen t , deep wel l  injection of wastes , p ipelines to larger re-
ceiving streams , and diversion of treated wastes for irrigation .

d.  Value of Benefits - Alternative Cost Method

Benefits for the proposed projects have been evaluated on
the basis of the least-costl y alternative means for maintaining ac-
ceptable water quality in the receiving streams , in lieu of water
quality control storage in the multi ple-purpose reservoirs. The
annual values of storage for water quality control are presented in
the following tabulation :

Reservoir Project Stream Benefits
($)

Corps of Engineers:

Bayou [)orcheat Bayou Dorchea t , A r k - I t i . and
Bodcau Bayou , La. 509,000

Soil Conservation Service:

W ’ shed.  3 rn l-7  Bi g Cr eek , Ark, and i iV OU
Dorchea t , Ark- l . a . 2~ i ,

W’shed. 3-23 Mineral Bayou , Okia. 10,000

1/ By the joint CE-SCS p lan , initi al needs in Bayou l)orchetu t to be
supp lied by storage in the SCS project.

e. Value of Benefits - Use Method

Benel its for  water  q u a l i t y  control storage in thc  three
m u l t i p le -purpose  reservoi rs  have a l so  he-&-n  evaluated liv thrt- ls -
Method and computed on the bas i s  of m~r u - t i t e s t  b e n e f i t  to an individua l
u s e .  B e n e f i t t - t  fo r  f i s h  and w i l d l i f e  we-r e  i -v a l u a t e d  B t h e  Bureau of
Spor t Fisheries and Wildlife , and recreation benefits were- evaluated
by the Bureau of Outdoor Recreation , in coordination w i t h  the  t e - d er a l
W a t e r  P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n . N o t a n g i b l e -  bene fit w.mO
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assigned to a e s t h e t i c s .  The annual values of s torage fo r  water  qu a-
l i t y  c o n t r o l , based on the grea tes t benef i t to an ind iv idua l use ,
are presented in the f o l l o w i n g  t abu la t ion:

B e n e f i t s  (S)
Fish and

Reservoir Prolect Stream Wildlife Recreation Total

Corps of Engineers:

Bayou Dorcheat Bayou Dorcheat , 1/ 1’
A r k - La .  l3 ,000 l47 ,0O0-~ 160 ,0001’

Bodcau Bayou , La. 4~ 00O 103 ,000 107 ,000
Total  17 ,000 250 , 000 267 , 000

So il Conserv ati on Serv ice:

W ’ shed . 3m1-7 Big Creek , Ark . 500 15 , 000 15 , 500
Bayou Dorchea t ,

Ark-La . 13,0001’ 147 ,000!” 160 ,000!’
Total  13 ,500 162 , 000 175 ,500

H W ’shed. 3-23 Mineral Bayou ,
H Okla. 800 400 1,200

1/ By the j o i n t  CE-SCS p lan , i n i t i a l  needs in Bayou Dorcheat to be
supp l ied  by storace in the SCS p r o j e c t .
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This appendix was prepared by the Bureau of Outdoor Recreation as
the chairing agency of the ad hoc Recreation Work Group Conunittee.
The information and data herein were supplied , developed , and
coordinated by members of the Work Group Committee.
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SYLLABUS

IN1 ’RODU CT ION

Thi~ is a repor t  on the outdoor  r ec rea t ion  resources of the lower
Red R ive r  Basin , Louisiana , Arkansas , Oklahoma and Texas . Based
on studies conducted by the recreation work group , a p lan of devel-
opment is  suggested fo r  impLementat ion to meet the basin ’s outdoor
recrea t ion  needs. This comprehensive stud y for  the lower Red River
Basin , is one of the orig inal 16 , later reduced to 15 , Type II studies
for  the Uni ted S ta tes  which were selected by the  In t e rdepa r tmen ta l
S t a f f  Commit tee  of the ad hoc Water  Resources Council  fo r  complet ion
by 1970. Subsequently, the Wa ter Resources Counc il was made a
permanent body by the Water  Resources Planning Act , Public Law 89— 80 ,
approved Jul y 22 , 1965.

Recrea tion Resource Area

The lower Red River Basin drains parts of four States , a total of about
29 ,000 square miles. The economic study area includes 19 counties of
nor theas t Texas (26 percent of the study area), 13 counties of
southeast Oklahoma (27 percen t) ,  nine counties of southwest Arkansas
(12 percent), and 19 parishes of northwest Louisiana (35 percent).

The study area lies within three major physiographic provinces——
Cen tral Lowlands and Ouachi ta prov ince in Arkansas and Okl ahoma and
the Coas tal Plain in Louisiana, Arkansas , and Texas. For planning
purposes , two rela tively dis tinc t recrea tion resource areas are
recognized : the upper mountainous and low rolling h ills , and the
lower coas tal plain area. The dividing line would be approx imately
at the city of Texarkana.

The upper area is inf l uenced by the Ouachita and Arbuckle Mountains ,
with altitudes up to 2,850 feet. This area is relatively unspoiled
and abounds in a variety of recreation resources . Excep t for the
wes tern por tion , this area is fores ted wi th pine—hardwoods and drained
by clear , unpoll uted streams , many of which have been impounded for
flood con trol , power , recrea tion , and other purpos.3. The area is
sparsely populated with only 22 percen t of the bas i , popula tion and
has an economy primaril y based on agriculture and forestry . The
area contaIns 56 percent of the public lands and 30 percen t of the
existing recreation water resource of the study area. It has 25 per-
cen t of the basin’s developed recreation facilities and an outstanding
potential not presently utilized.
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The lower coastal p lain area is influenced by the vas t Mississipp i
River alluvial valley . The northern portion of this area is low
rolling hills blending into an alluvial plain. The Red River and
its tributaries have slow gradients and meander through broad
valleys wh~ ch have formed many oxbow lakes and swamps. These areas
are a vi tal par t of the area ’s recreation resources. Due to the more
level t opograp hy,  this area is restricted in suitable sites for
large impoundments. Except for the western section, the area has an
abundance of natural vegetation. It has numerous perennial streams,
but most receive pollution In vary ing degrees. In some sections,
stream pollu t ion is res tric ting recreational use .

The area has 78 percen t of the basin ’s pop ulation and an economy
more industry oriented. The area contains 44 percent of the public
lands and 70 percen t of the existing recrea tion water resource of
the study area. It has 75 percent of the developed facilities ;
however , about 70 perc en t of these facilities are loca ted on only
two reservoirs.

Recreational Opportunity Needs

The recreation market area or area of influence on the basin consists
of the basin ’s resident population p lus por tions of eight outlying
Standard Metropolitan Statistical Areas (SMSA’s). This aggregate
population was 1.9 million in 1965 and is expected to increase to
4.4 million by 2020. The 1965 average per capita personal income was
$1,680 and is expected to increase to $6,000 by year 2020. These
two fac tors plus anticipated Increases in leisure time will contribute
to increasing demands for recreation opportunity .

The demand for recreation opportunity is expected to increase from
37 m illion ac tivi ty occasions in 1965 to 300 mi1lio~ in 2020.
Boating , swimming, camping,  and picnicking which constitute about
45 percent of the total recreation demand are expected to increase
from 18 million activity occasions in 1965 to 148 million in 2020.
This represents a total future demand increase of over 800 percent.

Existing recreation facilities can presently accommodate 1.7 million
activity occasions of boating , swimming, camping, and picnicking.
At present, there is a surp lus of boating water in the basin as a
whole. Programmed expansion of existing facilities by 1970 can
accommodate an additional 2 million activity occasions. Unless
additional areas and facilities are developed in the basin by 1980 ,
there will be a shortage of 16 million activity occasions of swimming,
camp ing, and p icnicking. The demand for boating will be effectively
satisfied .

i i i
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When comparing projected demand wit h supp ly, there is an abundance
of recreation water but a shortage of facilities. The existing
recreation water will effectively meet the needs for boating
opportunity through 1980. There is a shortage of facility develop-
ment in the basin now and the shortage will increase greatly in
the future. A major portion of all outdoor recreation demand
through 1980 could be effectively satisfied with proper facility
development and utilization of existing resources.

Problems and Corrective Opportunity

Basinwide, the existing water and land resource provides a firm
base for meeting the early—action needs with proper development.
However, there is a distribution problem of these resources . The
problem is more of a specific type than one involving the total
resource. Louisiana has an abundance of water but most of it is
better suited for fishing than water skiing or boating because of
heavy tree growth.

Access is one of the most evident problems confronting the basin.
For the most part , the Red River main stem is closed to the public.
It could easily satisfy 1 million recreation days annually if
adequate access was provided.

Pollution is restricting recreational use of many water areas
in the basin. If the waters of the basin are to offer additional
recreational opportunity , established water quality standards must
be enforced.

The growing economy of the basin is annually reducing the acreage
of land available to outdoor recreation. With the expected popu-
lation growth, plus the increasing growth of industry , agriculture,
and urban development, the availability of land for general outdoor
recreation will continue to decrease. These demands for land are
placing an ever—increasing need on all elements of the recreation
industry for a continuing program of sound long—range planning.

Vast areas of the basin ’s ecosystems are being altered as a result
of clearing , drainage , and stream—flow alterations. There is a
definite need for the States to establish environmental preserva-
tion programs through legislative authority if they are to preserve
some of their natural ecosystems.

Land—use management programs are a definite need in the basin.
Land—use controls such as easements, zoning , and rights—of—way corn —
dors could insure the protection, enhancement, and orderly development
of recreational resources. Flood plain soning should be studied as
a means of achieving a balanced land managetnent program.

lv
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APPRAISAL

When compared to adjacent basins, the Red River Basin seems to be without
any natural features which would draw recreationists to it in preference
to adjacent basins. The Red River Basin should be considered recrea—
tionally important for the local or regional residents. The natural
features present in the basin offer quality resources that will satisfy
the outdoor recreational desires of its population if developed and/or
preserved .

The basin ’s subhumid summer climate lends itself to outdoor activity.
The changing vegetative characteristics of the spring and fall seasons,
together with their pleasant weather conditions, allow and encourage
additional outdoor recreation participation during these periods.
The winter season, although restrictive for limited periods , permits
frequent visitation to an outdoor setting.

Ideal reservoir locations, free—flowing streams, the broken topography ,
and the abundance of vegetation, wildlife, and open space , give the
upper or northern portion of the basin outstanding outdoor recreational
potential.

The southern portion has numerous streams, and an abundance of vegeta-
tion, and wildlife which offer outstanding potential for supplying
recreational opportunities.

Plan of Development

The goal of this plan is to meet the recreation needs of the market
area and to provide an equitable distribution of opportunity insofar
as practical. Programs must continue to take full advantage of the
basin ’s recreation potential . Consideration must be given to the
preservation of a balanced land—use program which is essential for
maintaining a quality environment for human habitation . Additional
water areas will be needed to meet the ever—increasing future demand
for boating and related activities. However, provision must be made
to preserve some of the basin ’s streams and natural lakes to provide
a variety of recreational opportunity .

With these goals in view , a development plan for the early—action
period has been formulated as follows:

(1) The expansion of existing facilities at State , local, and
Federal parks and recreation areas.

(2) An access and facility development at selected points on the
major streams and at natural lakes and publicly owned land
areas.
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(3) Highway and access road development.

(4) Several free—flowing streams and adjacent lands for preser-
vation.

(5) Maintenance of high—quality water in the basin ’s streams.

(6) 12 recr ation areas to be developed on U.S. Forest Service
lands.

(7) 22 large multiple—purpose reservoirs and the enlargement
of two existing reservoirs with recreation as a project
purpose.

(8) 22 small upstream reservoirs for multiple—purpose develop-
ment.

(9) The hank stabilization and navigation project with recre-
ation facility development.

(10) Expansion of the service industries and tourist information
service.

Benefits and Costs

The average annual recreational benefits from the early—action plan
are estimated to be in excess of $18 million. These benefits
exclude any impact benefits that might be realized from these
projects.

Costs of multiple—purpose reservoir developments have been estimated
to be $390 million. Of this cost , $35 million is for recreation
facility development. These costs would be shared for the most part
between Federal, State, and local interests in accordance with
established laws and policies .

Discussion

It is evident that the lower Red River Basin affords many excellent
opportunities to achieve a balanced program of recreation resource
development in harmony with other programs of land and water use.
The achievement of this goal, however, will require that greater

~‘onsideration be given to a balanced land and water use program .
Full development of water and land for commercial uses must be
tempered with the realization that stream and lake preservation
and the establishment of natural areas must be a part of the overall
program.

_  j



Conclus ion

it is suggested that the 10 — 15 year p lan as presented herein be
adopted as an i n t e g r a l  par t  of the Red River Basin Comprehensive
Plan .
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Puh 1~ c Camp ing Area — Beaver Bend
State Park , Oklahoma .
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APPENDIX XII

OUTDOOR RECREATION

SECTION 1 - INTRODUCTION

• 1. AUTHORITY

a. The Bureau of Outdoor Recreation is author ized  to engage in
water and related land resources programs through the Coordination
and Development Act of May 28, 1963 (77 S t a t .  4 9 ) .

b. The Federal Water Project Recreation Act (79 Stat. 213)
requires that the views of the Secretary of the Interior , with respect
to outdoor recreation , be set forth in any report on a project or part

• of a project within the provisions of the Act , in accordance with
Section 3 of 77 Stat. 49, and the Land and Water Conservation Fend
Act of 1965 (78 Stat. 897).

c. At their September 22, 1964, meeting, the CoordinatIng Committee
• for this comprehensive study , suggested that the agency having primary

interest in a particular function be charged with effectIng coordination
of work with other interested agencies and States. This could be accom-
pl ished by the formation of a work gr oup and by d i rec ting informal
meetings.

2. PURPOSE

a. The overall objective of this comprehensive study of the water
and related land resources of the lower Red River Basin was to deter-
mine the bes t use , or combination of uses, of these resources to meet
all foreseeable short— and long—term needs in the basin.

b. The purpose of this study is to develop a general recreation
plan for the Red River Basin that will permit optimum utilization
of the recrea tion resources to mee t iden t if ied needs within the next
10 — 15 years.

3. SCOPE

This study includes an inventory of existing public outdoor rec—
reation areas encompassing recreation activities grouped into three
categories: (1) those dependent on water; (2) those enhanced by
water; and (3) other activities. Particular emphasis has been p laced
on determining the demand, supply, and needs of the outdoor recreating
public in the basin; appraising recreation potentials , bo th public
and private; evaluating the extent of short— and long—range develop-
ment programs ; and recommending specific action to meet the demand
for outdoor recreation activities within the next 10 — 15 years.



4. BACKGROUND

a. This comprehensive study for the lover Red River Basin , is one
of the original 16, later reduced to 15, Type II studies for the United
States which were selected by the Interdepartmental Staff Committee of
the Ad Hoc Water Resources Council for completion by 1970. Subsequently ,
the Water Resources Council was made a permanent body by the Water
Resources Planning Act , Public Law 89—80, approved July 22, 1965. Mem-
bers of the council are: the Secretary of the Interior, Chairman; the
Secretary of Agriculture ; the Secretary of the Army ; the Secretary of
Health , Education , and Welfare; the Secretary of Transportation; and
the Chairman of the Federal Power Commission.

b. Representatives of the Office of the Chief of Engineers, the
lower Mississippi and Southwestern Divisions , and the New Orleans and
Tulsa Districts of the Corps of Engineers decided at a conference in
New Orleans on October 25—26 , 1962, that , in keeping with the comprehen—
sive (Type II) basin planning concept of Senate Document 97, the existing
study should be expanded to include the entire Red River Basin below
Denison Dam but exclusive of the Ouachita—Elack River Basin. The Corps
of Engineers would be responsible for the preparation and submission of
the report which would be fully coordinated with other Federal, State ,
and local agencies having planning interests.

c. Following the conference , a plan of survey for the comprehensive
study was drafted. Coordination was established and maintained through
numerous work group meetings of the participating agencies. Work pro-
ceeded on the basis of agreements reached at the field level during
fiscal years 1963 and 1964. The Bureau of Outdoor Recreation became a
participant in August 1964.

5. PLANNING CONCEPT

The planning approach is based upon the concept that the aim of
water and related land resources programs is to satisfy human needs and
desires. Outdoor recreation , possessing both tan~ib1e and intangible
values, is considered to be a desirable product of water anti related land
resources development programs.

6. PLANNING ASSUMPTIONS

a. Basin participation rates for outdoor recreation activities will
be the same as those derived from participation data of the 1965 Survey
of Outdoor Recreation Activities .

b. Such participation rates bear a direct relationship to per capita
personal income and can be adjusted for local area8 .
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c. Participation rates which refer to populations “12 years old
and older ” may be app lied to total populat ions since much of the out-
door recreation activity inv olves an en tire fam ily wi th all members
occupying space and utilizing facilities.

d. Population and per capita income projections will follow the
patterns projected by the Corps of Engineers in Appendix I, Economics ,
to the Red River below Denison Dam comprehensive report.

e. The level of participation per $1,000 per capita personal
income will remain constant through the targ et years , 1980 and 2020.

7. PLANNING CRITERIA

The following criteria were utilized in arriving at supply ,  demand ,
and needs in terms of facilities .

a. Average summer Sunday demand — The average summer Sunday
demand is an impor tant concep t in recrea tion p lann ing because it is
the basis for estimating land , water , and facilities required to
meet demands. Average summer Sunday demand fo r  all ac tiv ities excep t
camp ing was computed by dividing the total summer demand f igure for
each activity by 13 (13—week summer base) and multiplying by 0.4 to
determine the Sunday demand. The weekly demand for camping is multi-
plied by 0.75 (to allow for the tendency for campers to remain 2 days ,
Saturday and Sunday , in the same site). Facility needs for the various
ac tivities are then computed by app lying the following criteria.

b. Camping capacity — Acquisition of land for camp ing developmen t
should allow for access roads , parking spaces , washrooms , other
improvements , and land to be left in a natural state. It is reasonable
to plan no more than one campsite per acre of undeveloped land . The
capacity of fully usable and developed land is based upon five persons
per family unit , three family units per acre, or 15 activIty occasions
per developed acre. No turnover factor was employed for camping or
other overnight facilities . Tent and trailer camping spaces were
combined using the same units. The reported capacities for group
camping areas for cabins were also added to the combined totals to
arrive at a total supp ly capacity figure . Cabin—type camp ing capac ity
was estimated to be about seven persons per cabin the same as that
determined by the Outdoor Recreation Resources Review Commission
(ORRRC) studies.

c. Picnic capacity — Dail y p icnic capacity was determined as
five persons per table and a maximum of seven tables per developed
acre. A turnover of 2 per table was used since It corresponds to
experienced use at Federal reservoirs . The above fi gures assume the
use of suitable land. To allow for a moderate amount of unusable
land and access areas , a f i gure of two tables per acre was used for
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land acquisition. In areas more than 50 miles from urban areas , a turn-
over of 1.25 was used to allow for longer use of tables as a family
center of activities .

d. Boating and water skiing — Daily boa ting ca pac it y was based upon
t i le  supposition of one boat per 6 acres of water , with an average party
of three persons per boat. For p lanning purposes , no turnover factor
is employed since it is assumed that seasonal and daily variations
affecting boat use (such as early morning and spring or fall fishing)
would tenil to balance cyclic demand periods when a turnover factor would
normally he emp loyed. Individual site characteristics , however , might
require the use of the turnover factor in special areas. Canoeing
capac ity was based on an average of three persons per canoe and one canoe
per mile of stream.

e. Boat launching areas — A 16—foot boat ramp , associa ted parking ,
access , and maneuvering space wer e planned on the basis of 2 acres of
undeveloped land per ramp . This allowed for unsuitable topographic
features and a ]imited amount of landscaping. In terms of fully usable
la nd , one ramp unit with park ing for 40 cars with trailers w ill require
approximatel y I acre. There should be a launching ramp for each 40 cars
with boat trailers anticipa ted on the average summer Sunday .

f. Swimming areas — Public swimming sites require 3 acres per 200
swimmers: 1 acre parking , I acre facilities and landscaping, and I acre
beach and water. This provides over 200 square feet of beach per swimmer.
Using a tu rnover fac tor of 3, 3 acres supp ly 600 swimming activity occa-
sions per day . Swimming pooi capacities have been individually computed
by deducting from the total area of a given pool 1,000 sq uare fee t fo r
a divi ng area; dividing the remainder by 30 square feet per swimmer; and
multip ly ing by a turnover factor of 3.

8. D E F I N I T I O N S

The following definitions have been used in this report:

a. Activity occasion — Participation by one person in one activity
in I da)’. A person partici pat ing in three different activities in 1
day would he counted as three activity occasions .

h . Comprehensive — Used with “outdoor recreation ,” ref err ing to all
recreation activities dependent upon an outdoor environment. When used
with “river basins ” it refers to multi ple—purpose deve lopment planning.

c. DesiRn load — The facilities required to satisfy the average
summer Sunday demand.

d. Outdoor recreation — Leisure time activities which utilize an
outdoor setting.
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e. Outdoor recreation activity — A specific leisure time action
or pursuit in an outdoor environment.

f. Programmed — An approved and financed schedule of events
directed toward effectuating a given outdoor recreation development
plan or project within the early—action period .

g. Public access — Any recreational area or facility open to
toe general public , publicly or privately owned , with or without a
fee coarge .

h. Recreation area — An area of land or water administered as
a unit for outdoor recreation use.

I. Recreation day — A standard unit of use consisting of a visit
by one individual to an outdoor recreation development or area for
recreation purposes during any reasonable portion or all of a 24—
hour period , measured from midnight.

j .  Recreation demand — An estimate of the amount and kind of
outdoor recreation opportunities or facilities which the public
desires , expressed in terms of activity occasions.

k. Recreation facilities — Those improvements provided to
enhance recreation use.

1. Recreation Market Area — The area of influence from which
users are drawn on 1—day outings , weekend trips, or both , to the
project area.

m. Recreation needs — Unsatisfied demands translated into
resource requirements in terms of land , water , and facilities.

n. Recreation supply — The capacity of recreation resources
and fac ili ties in terms of ac tivi ty occasions , expressed as annual ,
seasonal, daily, or instantaneous capacity.

o. Site — A tract of land within a recreation area designated
for a particular activity .

p. Summer — The summer period is considered to be the months
of June, July, and August , or 13 weeks.

q. Unsat isf ied demand — The difference between outdoor recre—
ation demand and the capacity of existing and programmed resources,
expressed in activity occasions .
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SECTION II — GENERAL DESCRIPTION OF STUDY AREA

1. PHYSICAL

a. The economic stuuy area for the lower Red River Basin covers a total
of about 29,000 square miles , including 19 counties of northeastern
Texas (26 percent of the study area); 13 counties of southeastern
Oklahoma (27 percent); nine counties of southwestern Arkansas (12
percent); and 19 parishes of Louisiana (35 percent).

b. The basin area lies within three major phys iographic prov-
inces——Central Lowlands and Ouachita provinces in Arkansas and
Oklahoma and the Coastal Plain in Louisiana, Arkansas , and Texas.

(1) The Ouachita Mountains are about 250 miles long with
altitudes of up to 2,850 feet. In the east they rise from under the
Coastal Plain as rather simple folds, but westward the faulting
increases. At the west end , the Ouachita Mountains are cut off by
a fault; then after a gap, their structure is seen again in the
Arbuckle Mountains.

(2) South of these mountains , ex tending f r om the Mississipp i
River to the Great Plains region in western Texas, lies the West Gulf
Coastal Plain. The boundary between this region and the Ouachita
Province is at the inner, or landward , edge of a mildly rolling ,
forested belt of sand which is generally less than 10 miles wide.
Sandstone outcropping above the surface is evident throughout this
region.

(3) The western limits of the study area coincide roughly with
the boundary of the Grand Prairie. This almost level plain , with its
fusion into rather steep slopes where eroding valleys cut into or
through the underlying limes tone beds , g ives an angular appearance
to the landscape.

(4) East of the Grand Prairie region lies the Blackland Prairie .
The heavy clay soils of this region are very productive under good
management, and it is one of the foremost agricultural areas of Texas.
The area is noted for its limited underground water supp ly. The main
water supply is from cisterns and reservoirs .

(5) To the east and south of the Blackland Prairie , the soils
become intermixed with sand but retain the black color and calcareous
character. The topography is gen tle throug hout this belt with trees
appearing sparingly. The zone is classed as a marginal prairie. Beyond
this transition zone , the soils vary from sandy loam to sand , with forests
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becoming prevalent as underbrush and timber stands increase. The area
extends into northeastern Texas and northwestern Louisiana where the
outcropp ing of sandy beds is an important element in making the exten-
s i v e , sand y ,  r o l l i n g , f o r e s t e d  s u r f a c e  of t h i s  area .

(6)  F u r t h e r  to  the  south in Louisiana is the southern Coastal
P l a i n .  This area is p r e d o m i n a n t l y a l l u v i a l  m a t e r i a l .  I t  is a lmost
untou ched by eros ions  excep t  for  t he  st e e p — s i d e d  channels of t r ansve r se
streams. Dense growth of vegetation is found throughout this area.

(7) The climate of the basin  is s u h h um i d , w i t h  average annual
p r e c i p i t a t i o n  r a n g i n g  f rom about 39 inches in the west to 60 inches in
the  Io wt- r  eas t p o r t i o n .  The average  annual  t e m p e r a t u r e  var ies  f rom
600 F. in the west to 65° F. in the e a s t .  Ext remes  of heat  and cold
have ranged from about 1180 F. to about _220 F.; however , these ex tremes
are u s u a l l y  shor t  in d u r a t i o n .  The basin ’s sumner climate lends i t s e l f
to outdoor  a c t i v i t y  except  fo r  l imi ted  periods . The changing  vege ta t ive
c h a r a c t e r i s t i c s  of the s p r i n g  and f a l l  seasons , toge ther  w i t h  t h e i r
p leasant  w e a t h e r  cond i t ions , allow and encourage addi t ional  outdoor
r ec r ea t i on  pa r t i c ipa t ion  dur ing these periods.  The w in t e r  season ,
although restrictive for limited periods , permits frequent visitation to
an ou tdoor  s e t t i n g .

These climatic conditions plus the topographic  and vege ta t ive  charac-
teris tics give the basin desi rabl e fea tures for  o f f ering re creation
o p p o r t u n i t y .

c. The River and Its Tributaries
1 

— The Red River  has it s sourc e, or
upper l i m i t , in t h e  eas tern  por t ion  of the S ta t e  of New Mexico .  Frio and
Tierra Blanca Creeks rising near the New Mexico—Texas State line in Curry
County , New Mexico , f low to the  east in to  P ra i r i e  l)og Town and Nor th
Fork Rivers . The j u n c t i o n  of the  P ra i r i e  Dog Town and N o r t h  Fork Rivers
1orr1~I the main stem of tile Red River. From this point , the r i ve r  f lows
about 1,000 miles to its confluence with the Mississi pp i R iver.

(1) As the Red Riv er f l ows to the east , it is fed by numerous
stream systems , including those of the Wichita and Washita Rivers .
Denison i)am, f orming Lake Tex oma , is ~ituated at the  j u n c t i o n  of the
Washita and Red Rivers . This marks the upper limit of the lower Red
River which is being considered in this report.

(~~
) l~elow Denisori Dam , the river continues its flow to the east ,

joined by numerous tributar y streams . The princi pal tributaries between
i)enison ,-iiid ‘!‘exarkana flow south out of the Aruhckle and Duachita Mountains
and include the Blue River , Boggy Creek , tI:e Kiamiehi River , and the
L1tt1~ R iver.

1 . See Map 2, Page XTT-78
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(3) At Fulton , Arkansas, 19 miles northeast of Texarkana, the
Red River swings abruptly south. The Sulphur River , which flows
easterly 150 miles parallel to and just south of the Red River , enters
the Red about 25 miles southeast of Texarkana.

(4) As the river flows southeastward over the Louisiana Gulf
Coastal Plain past Shreveport , Natchitoches , and Alexandria, its
course and tributary system show the effects of the Red River rafts,
a feature which has bng made the river famous. In the 15th century,
the formation of a log jam, masses of driftwood , tree trunks, and
debris began in the vicinity of Alexandria and gradually piled up
forming what is called the “Great Raft.” Log jams were successively
formed upstream with a gradual buildup to a length of 160 miles,
reaching almost to the Arkansas State line.

(5) The immediate effect of these obstructions was the deposi-
tion of mud and sand and the leveling of the flood plain until new
courses were adopted by the river at various places. Another effect
of the decreasing grade was the creation of lakes and ponds in the
tributaries , some as much as 25 miles in length.

(6) In 1873, the rafts were removed; all channels at once began
to degrade and the lakes began to shrink and disappear. Within 20
years , the channel of the river near Shreveport was lowered about 15
feet. Riverbanks of 25 feet or more are common in the area today .
The river is now characterized by fluctuations in water levels, caving
banks, and unpredictable shoaling conditions .

(7) The principal tributaries and old abandoned channels in
the Louisiana portion of the basin include Twelve Mile Bayou , Bayou
Pierre , the Cane River , Bayou Boeuf , Bayou Cocodrie , and Bayou des
Glaises on the southwest bank , and Bayou Bodcau , Bayou Dorcheat ,
Black Lake Bayou , Saline Bayou , .~ad the Little River on the northeast
bank.

(8) The effect of the “Great Raft” on the recreation potential
lies In the number of ctiannels and shallow lakes which were created.
These bodies of water greatly increase the possibilities for sport
fishing and use of small boats. Plans presently being considered
for deepening some of the old river channels , as well as the main
stem , will greatly enhance boating possibilities if they are imp lemented .

2. SOCIOECONOMIC

a. Population — Approximately 1.5 million persons lived in
the lower Red River Basin drainage area in 1960. Of this , about 9
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percent lived in Arkansas , 49 percent in Louisiana, 15 percent in
Oklahoma, and 27 percent in Texas. This 1960 figure represents a slight
overall decline in population of 1.5 percent since 1950.

(1) Of the 60 counties and parishes included in the basin study
area, only six parishes in Louisiana and three counties in Texas showed
gains in population between 1950 and 1960. These gains were associated
with urban growth. The remaining 15 parishes in Louisiana, 16 counties
in Texas, all nine counties in Arkansas, and all 13 counties in Oklahoma
suffered population losses during this period .

(2) The largest population gains were recorded in those counties
adjacent to the Shreveport—Bossier City area and Alexandria , Louisiana;
and the Denison—Sherman , Texas, area. Although the city of Texarkana
showed a gain in population from 40,638 in 1950 to 49,006 in 1960, the
host counties of Miller , Arkansas , and Bowie, Texas, showed overall
declines of 2.8 percent and 3.2 percent , respectively, in their total
population.

(3) The two major cities inside the basin are Shreveport , Louisiana S
(1960 population of 164 ,300) , and Texarkana , Arkansas (1960 population of
50,000). Both are located in the central portion of the basin. The third
largest urban area is Alexandria , Louisiana (1960 population 40,279).

(4) Total basin population declined 23,695, or 1 5  percent , during
this same period . These changes resulted from shifts within the basin,
with a few urban areas attracting almost as mar:y newcomers as the basin
lost in local residents. Of the total pop ulatIon in the area , 740 ,000 ,
or approximately 46 percent , resided in urban areas . This percentage is,
however, much lower than the figures for the United States collectively ,
which show approximately 70 percen t of the total population residing in
urban areas. Shif ting or transp lanting of the population from rural
to urban , or small to larger urban areas , is not unique to the basin.
These same characteristics are evident throughout the Nation . Most of
the small towns and rural areas are made up of older peop le , with the
younger peopl e seek ing the emp loymen t and amenities of urban life. This
transition has brought about sprawling cities with expanding industries
and spreading suburbs filled with people basically divorced from the out
of doors.

(5) There are several major cities , Standard Metropolitan Statis-
tical Areas (SMSA ’s), outside the study area that can be expected to have
a significant effect on the recreation demand in the area. These cities
and their 1960 populations are: Dallas , Texas, 1,083 ,600 ; Fort Worth ,
Texas, 573 ,200; Oklahoma City, Oklahoma, 511,800 ; Fort Smith , Arkansas ,135,100; Monroe, Louisiana, 101,600; Tyler , Texas, 86 ,300; Lake Charles,Louisiana, 145,400; and Baton Rouge , Louisiana , 230,000. WIth the
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exception of Fort Smith , Arkansas, each of these cities reported
population increases ranging from 25 to 60 percent for the 1950
and 1960 decade .

b. Economy — During periods of low flow, the water of the lower
Red River is considered to be generally unsuitable for most municipal
and industrial uses due to its high content of dissolved solids and
chlorides. The presence of these natural and manmade pollutants also
adversely affect the outdoor recreational potential of the Red River ’s
main channel.

(1) Dependable navigation of the river is presently confined
to the water below Alexandria where a depth of 6½ feet or more is
available throughout the year. During periods of high—water level ,
some barges still travel up the river to the vicinity of Shreveport ,
but the volume of this traffic as a factor in the area ’s economy is
negligible.

(2) Industries in the basin include the lumbering of pine and
hardwood , the production of pulpwood and paper , and the manufacturing
of plywood. Mining , quarrying of native building materials , and the
processing of agricultural and mineral prod ucts are also impor tant,
particularly in the central basin area between Shreveport and Texarkana.

(3) Mineral deposits and quarry products of economic signifi—
cance in the basin are petroleum , natural gas and gas liquid , clay ,
sand , gravel, stone, and cement. In addition to these , iron depos its
are found in northeastern Texas where a steel mill is in operation
at Daingerfield in Morris County . A large portion of the Nation ’s
proven natural gas reserves and proven petroleum reserves is found in
Texas and Louisiana.

(4) Historically, cotton has been the primary agricultural S
commodity of the basin and has accounted for the development of many
large plantations along the river. It was the primary incentive
that brought about the opening of a navigable channel and the rapid
growth of river traffic during the latter part of the 19th century .
However, the character of today ’s agriculture has changed with cotton
no longer occupying its former position of preeminence.

(5) Agriculture is the predominant activity throughout the
basin area, with diversified farming being practiced in conjunction
with livestock raising , dairying , and poultry farming . Major crops
include truck crops (fruits, vegetables , watermelons), cotton , corn ,
soybeans , small grains , and hay. Today , more and more land is be ing
cleared for crops and a problem of dwindling natural cover for the
protection of wildlife is becoming serious in tnahy areas.
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(6) Timber production is economical Iv si gnifi ca nt in t he basi n
with stands va r~ ing f rI. sa ‘vp ross in the southern part LI p i u -—h a r h - I ‘I H
in the northern section . The stream bottom supports various speci es of
hardwood. The western ‘as-t ion of the basin supports 1 im i ted amount s II~~

oak , olin , and cot tonwoods , most of wh i cli is scrubb y and cons i (IC red non-
commercial in value .
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Public swimming area — l~eaver P1end
St a te  Park , Oklahoma .
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SECTION III - D EMAND , SUPPLY , AND NEEDS

1. RECREATION MARKET AREA

a. The recreation market area is an area from which users
of the basin ’s resources are drawn to the area on 1—day outings
or a weekend (overnight) trip (Map 1, Page XII—14). Standard
Metropolitan Statistical Areas (SMSA ’s) influencing the basin
are indicated by the arcs of circles representing 125—mile radii.
The percentage of the SMSA circle occupy ing a portion of the basin
was used in determining the proportion to be included in the demand
calculation . The Little Rock , Arkansas , SMSA was omitted as an
in f l uence on the bas in ’s dema nd beca use of it s loca ti on and the
availability of other recreation resources. However , a small per-
centage of this SMSA will recreate in the basin but should be
of f se t by basin residents recreating outside the area .

b. The problem of “do uble coun t ing ” was experienced between
the Red River and the Sabine River Basins recreation market areas.
The Interagency Recrea ti on Work Gro up dec ided that although the
two basins were contigu ous, neither possessed any outstanding
features to draw recreationists to one area over the other; there-
fore , the shared coun t ies sho uld be divided as closely as poss ible
on the drainage boundary . The remaining counties were considered
to be 100 percent in the basin (for population only) regardless
of the percentage of the total county area in the drainage basin .
This eliminated the need for percentage division of county popula-
tion data. The Interagency Work Group al so gave thoro ugh considera-
tion to the SMSA ’s from which an obvious portion of demand would be
generated. In each case , a percentage of the urban population was
alloca ted to the basin for demand calculation . The percentage of
the SMSA pop ula tion was derIved mechanica l ly.

c. Th e following table gives the percentage of the shared
counties and SMSA ’s population used in calculating the basin ’s
demand :

Shared Percent of Population Allocated
County or Parish to Basin Market Area

Hunt County Texas 20
Hopkins County , Texas 80
Upshur County , Texas 50
Harrison County , Texas 50
Gregg County, Texas SO
Panola County , Texas 10
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De Soto  Parish , Louisiana 40
Sabine Parish , Louisiana 10
Vernon Pa r i sh , Louisiana 10

SMSA ’ s

Dallas , Texas 10
Fort  Worth , Texas 5
Tyler , Texas 2 7
Oklahoma C i t y ,  Oklahoma 10
Fort Smith , Arkansas 5
Shrevepor t , Louisiana~- 90

~tonroe , Louisiana 11
Baton Rouge , Louis iana 5
Lake Charles , Louisiana

2. DEMAND

a. The procedure used to calculate the outdoor recreation
demand is the par ticipation rate—per capita personal income approach.
The basis of this approach is the outdoor recreation participa tion
data derived from the 1965 Survey of Outdoor Recreation Activities
and the population and per capita personal income for the study area
as de termined by the economic base study.

b. Demand projections for boating , swimming , camp ing , picnicking ,
and other activities were calculated for 1965, 1980 , and 2020. These
calculations are expressed as average summer Sunday , to tal summer ,
and total annual demand . The average summer Sunday demand projections
are used thr oughout the report as the basis of all planning .

c. The calculated total average summer Sunday demand for the
above activities , in activi ty occasions , excep t “other ,” are as follows.

1965 1980 2020

Basin2 319,000 590,000 2,621,000
Arkansas 21,600 38,100 175 ,100
Lou isiana 140 ,800 261 ,800 1,237 ,000
Oklahoma 41,600 70 ,300 286 ,000
Texas 115 ,400 219 ,700 923 ,000

1. Al though the Shrevepor t SMSA is within the bas in , it was agreed
that 10 percent of the population could recreate outside the basin.

2. These figures are rounded .
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Chart 1 shows the demand by activity for the basin. Charts showing
the demand of the individual State are in the supporting data
section of this report.

d. The demand , on a percen tage basis , is much hig her in the
southern part of the basin. This is due to existing and projected
resident population plus the proximity of large me tropoli tan areas
outside the basin.

3. SUPPL?

a. The inventory of known existing public recreation areas and

facilities was comp iled from the Nationwide Inventory Forms (8—73).
It was estimated , based on recommendations of the various States
involved , that the private sector supplies the following percentages ,
in proportion to the public supp ly ,  of the to tal ou tdoo r recrea t ion
supp ly:  Arkans as , 3 percent; Louisiana , 15 percent; Oklahoma , 5
percent ; and Texas , 10 percent.

b. January 1, 1963, was the cutoff date for a project or facility
to be existing in this stud y. Any new project constructed after that
date was included as part of the early—action plan. An expanding
discussion of this rather unique situation may be found in section IV
of this report.

c. Public facilities or areas existing as of December 31, 1962 ,
were considered as the 1965 supply far this study. Programmed addi—
tions or improvements to these facilities or areas by 1970 were
considered as the 1970 supply and used as the base to show the basin ’s
ability to satisfy the demand if no new facilities or areas were
developed. The estimated supply ability of the private sector remains
constant throug h 1980 and 2020. A quantitative estimate was made as
to the number of activity occasions the existing supp ly could accommo-
date on an average summer Sunday (See Chart 10, supporting data section).

S A total of ah1 lIit 283 ,000 activity occasions for swimming , boating ,
camp ing , and p icnicking could be accommodated on an average summer
Sunday in 1962 . The programmed expans ion , shown as the 1970 supply ,
increased this level tn 408,000 activity occasions.

d. With the exception of Arkansas , all  St~Ites were capable of
satisfy ing their demand for general boating in 1965. Oklahoma showed
a surp lus capacity for swimming . All States showed a defici en cy in
p lcnicl<ing and camp ing facilities. This study has revealed publ ic
reservoirs without a public boat launching ramp , parks with inadequate
facilitie s , and major streams without access. In a ll Inst in ct s , a
good potential exists hut it is not developed . Recent land acquisi-
tions , the proposed hank st ahi li zat ior and navigation prn~ ect , and
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proposed reservoir construction will , if developed , greatly increase
the recreation supply in the basin. Charts 8 and 9, supporting data
section, show the known public outdoor recreation areas with the
existing and programmed improvements.

4. NEEDS

a. The basin shows an overall deficiency in faci l i ties , excep t
for boating , throug h 1980. If no new facilities are developed and
the 1970 supply is main tained , the total needs of the basin will
increase approximately sevenfold by 2020.

b. The approximate projected unsatisfied demand for the basin
on an average summer Sunday for the target years 1980 and 2020 are
as follows:

Ac tivity 1980 2020

Boating No Acres 908,000 Acres
Swimming 173 Acres 1,140 Acres
Camping 17,600 Units 90,000 Units
Picn ick ing 12,000 Tables 72 ,000 Tables

In the supporting data section , Charts 10 present additional infor-
mation on the needs of the basin.
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SECTION TV — OUTDOOR RECREATION PLAN

1. GENERAL APPRAISAL

a. When compared to adjacent basins , the Red Riv er Basin seems
to be without any natural features which would draw recreationists
to it in preference to adjacent basins .

b. In the absence of any outstanding natural features , the Red
River Basin can be considered recreationally impor tant only to the
local or regional residents. The lack of unique natural features
makes it advisable to develop or construct quali ty facilities that
will satisfy the outdoor recreational desires of the basin ’s popu-
lation.

c. The basin ’s subbumid summer climate lends itself to outdoor
activity. The changing vegetative characteristics of the spring and
f a l l  seasons , toge ther wi th their p leasant weather conditions , allow
and encourag e add iti onal outdoor recrea tion par ti cipat ion during
these periods. The winter season, al though restrictive for limited

I) per iods , permits frequent visitation to an outdoor setting .

d. Ideal reservoir locations , free—flowing streams , the broken
topography ,  and the abundance of vegetation , wildl ife , and open
space, give the upper or nor thern por t ion of the basin outstanding
outdoor recreational potential.

e. The southern portion has numerous streams , and an abundance
of vege tat ion , and wildlife which offer outstanding potential for
supp lying recreational opportunities .

2. APPRAISAL OF THE EXISTING AND POTENTIAL RECREATION RESOURCE

a. When the basin ’s existing public outdoor recreational resources
are studied in terms of facilities (picnic tables , camping uni ts,
etc.), they are found to be in drastic need of improvement. The
existing resources (land , water , etc.), offer an excellent potential
for development. The resource is not now developed to its potential.

b. According to data from the Bureau of Outdoor Recreation ’s
“Nationwide Inventory Forms 8—73,” the basin has over 1.6 million
acr es of pub l i c l y owned lands with only approx ima tely 9,000 acres
actually developed for outdoor recreation . This does not take into
consideration the vast areas open to such activities as sightseeing
and nature walking . There are public reservoirs without constructed
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boat  ramp s , o thers  w i t h o u t  any type  of r e c r e a t i o n  f a c i l i t ie s .  ‘this
does not  i n c lu d e  such reservoirs as Atoka or Cross Lake which have
restricted use because of t h e i r  p u b l i c  w a t e r  supp ly purpose. Basi-
cal ly , all p e r e n n i a l  st r e a m s  are c losed to  p u b l i c  access e x . .’pt where
iliev cross p u b l i c  lands. There are  l a r g e  p u b l i c  h u n t i n g  a n d / o r  ~ arn~
man agement  areas  t ha t  art being oper ~.t ~~d as s i n g l e — p u r p o s e  a reas .
The la r g e  acreage  of national forest system L--n ds  in  t h e  b a s i n  is in
need of additiona l outdoor r e cr e a t i o n  f a c i l i t’  d e ve l o p m e n t .

. ~lost of t h e  towns or c i t i e s  of the bas in  are w i t h o u t  adequate
parks  arid r e c r e a t i o n  f a c i l i t i es , and many State parks in the bas in
are v a s t ly  und erdeve loped .

d . Yh li- -~irabilitv and potential of the numerous historical
and ar c ~ oo log i c a l  s i tes  i n  the  basin w i l l  be outlined and discussed in
the A ppendix  IX to this comprehensive study .

e. For all activities except general boating , the existing water
and relat€-2 land resources have the potential to effectively satisfy
the  p r o j e c t e d  needs of the basin through year 1980. For this poten-
tial to  he u t i l i z e d , adequate faci l ities with rela ted measures must
be developed . The potential of the proposed water resource develop—
ments (reservoirs) and existing streams and natural lakes , will be
deple ted prior to year 2000. Additional water acreages in the form
of impoundments must be constructed if the long—range recreation needs
of the basin are to be satisfied.

3. APPRAISAL OF THE CAPABIl ITIES OF GOING PROGRAMS

a. The major programs of significance to the outdoor recreational
development in the basin are: The Corps of Eng ineers navigation and
hank stabilization project and multi ple—purpose r9-~ ervoirs ; Soil
Conservation Service upstream watershed reservoirs; U.S. Forest Service
reservoirs and recreation facilities ; reservoirs and related facilities
proposed by the Texas ~4ater Development Board which are e x c l u s i v e  of
the preceeding programs ; and the p lanning and development programs of
the respectiv e States.

h. The proposed navi ga t ion  p r o j e c t  w i l l  enable navi g.it ion up the
Red River to S h r e v e p o rt , 1.ouisiana , then  up Twelve—Mi 14 and C y p re s s
Bayous t o  F)a i ngerfield , Texas. The hank stabiliz ation proj ect is from
t h e  m o u t h  of the Red R i v e r  to Den ison  Dam. The p r o j e c t  proposes  sev en
dams and l o ck s , two l oc k s  and numerous  hendway c ut o f f s  resu l t  lug from
the reali gnment of the river. Preliminary studies by the Corps of
E n g i n e e r s  have revea led  t h a t  a p p r o x i m a t e l y 35 access points m d  15
h vn dw ay s  a re  f eas ib le  and have p o t e n t i a l  f o r  r oe F i a t  h ona l development
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c. The reservoir construction program by the Corps of Engineers
will increase the supp ly of surface water for recreation, particu-
larly in the northern part of the basin. Unfortunately, only one
of the proposed reservoirs is south of Shrev epor t, Louisiana ,
where future needs are greatest. This is due to the topography of
the southern part of the basin which does not lend itself to reser-
voir construction. The Corps of Er~gineers program consis ts of 22
reservoirs and the enlargement of Lake Caddo and Lake O ’the Pines.
Of these 22 reservoirs , eight are under construction or have been
comp le ted since this compreh ensive study was started. There are
also seven others authorized for construction.

d. The Soil Conservation Service has proposed 22 upstream
wa tershed multiple—purpose reservoirs including recreation as a
purpose; four single—p urpose reservoirs serving either irrigation
or municipal and industrial water supply; and 432 single—purpose
flood prevention reservoirs. Construction is comp lete on two of
the multiple—purpose sites and three others are under construction .
One of these reservoirs if properly developed will  supp lement the
supply for general boating water in the southern portion of the
basin where localized needs exist. Most of the sites are located
within one hour ’s driving time from cities or t’wns in the basin .

e. The U.S. Forest Service program consists of 12 new
recreation areas, eight of which will provide water—contact recre-
ation opportunities. The U.S. Forest Service also proposed additiona l
facilities at existing sites. Through its multiple use planning and
management program , it has identif ied numer ous add iti onal si tes , but
limited funds have prevented detailed studies and possible develop—

• ment as to their potential to offer recreational opportunities .

f. The reservoirs and related facilities of the preliminary
Texas Water Plan will greatly increase the water acreage supp ly in
the basin. This plan proposes one new reservoir and the enlargement
of two existing Federal reservoirs (Texarkana and Lake O ’the Pines).

g. Each State has developed a comprehensive outdoor recreation
plan. These plans will aid the States in de term in ing their needs
and in scheduling development programs . Also the respective States
have formulated and developed water quality standards which can be
used as a tool for improving water quality to enhance recreationa l
opportunity. Their respec tive Game and Fish Comm issions are
imp lemen ting addi t ional program s to ma inta in and impr ove the supp ly
of fish and wildl ife which are vital to the total recreation program.
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4. BASIC ISSUES

The basic issues affecting the recreational resources in the basin
are multiple and comp lex. Like most of man ’s problems on earth , they
are created by man in his attempt to shape his environment for his
convenience without first considering basic ecological principles and
condit ions.

a. Pollution — The Red River above Lake Texoma has substantial
natural pollution due to brine emission. Below Lake Texoma, the main
stem and some tributaries receive quantities of inadequately treated
waste from cities and industries and from agricultural operations .
This situation restricts water—contact recreation in many areas of
the basin. If the Red River and affected tributaries are to offer
additional significant recreation potential , established water quality
standards must be enforced.

b. Access — For the most part , all fishable and boatable streams
in the basin are closed to the public because of restricted access.
Much of the public land offering limited recreational opportunity is
due to restricted access. The lack of a good road sys tem into and
within some areas of the basin is restricting use at this time since
a weekend tri p has a time—distance limitation for a majority of
recreationists. Better distribution of the recreating public could
be obtained if the basin had a well—balanced road system . The inter-
state highway sys tem , once comp leted , will o f f e r  good access in to and
through the basin , but the secondary and primary systems must be
improved in some areas.

c. Conflic ting land use —

• (1) Each year many larg e areas of the basin ’s natural vegeta—
tion are being cleared , drained and converted to agricultural , com-
mercial or residential uses.

(2)  Reservoir  cons t ruc t ion  and o the r  land managemen t  measures
are removing large areas of bottoinland hardwoods and are altering the
natural ecology of the affected river or stream .

(3) The above—lis ted Items are vital to our national economy ,
bu t r e f l ect the ever increas ing importance for sound long—range
planning if we ire to pres erve even a small part of our nonrenewable
resources.

d. Uncoordinated approach to plannin& and development —

(1) For the most part , Federal , State , and local agencies
have not full y coord ina ted the p lanning and develop ing of recreational
facilities.
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(2) Public planning agencies have approached the field of
recreation without established long—range goals that were correlated
with the programs of all agencies . Some States are handicapped today
due to previous political selection of parks and recrea tion areas
without regard to the overall needs of the State or area.

e. Land—use controls — There has been an absence of the use of
land— use controls such as easements, zoning , and other regula tory
measures in the basin. These measures could be used to insure the
pro tec tion , enhancemen t, and development of the recreational resource
in the basin. Also, they could eliminate undesirable types of
cons truc tion around the lakes , parks, and other recreation areas.
They could be used to establish corridors for power and pipelines or
hi ghway routes to eliminate detraction from the natural beauty. These
measures could aid in establishing guidelines for cluster type home
and cabin development wherein open space areas are left for parks
and playgrounds.

f. Service industry and publicity — The private personal services
and facilities presently in the basin are insufficient to handle the
existing demand . This condition can have a detrimental effect on
use of recreational areas. There is also a shortage of information
as to what , where , and how much recreational opportunity Is available
in the basin.

• 5. ESTABLISHMENT OF GOALS

The goal of this recreation plan is to offer an opportunity for
outdoor recreation to the population in the recreation market area of
the Red River Basin. It is intended that this p lan wil l  provide
these opportunities efficiently and effectively to the extent practi-
cal within the potential and capability of the resource. Recreational
opportunities can be encouraged through this p lan , but they must be
o f f e r ed wi th emp hasis on protecting the natural resources of the basin
and utilizing them in a complementary manner.

6. ALTERNATIVES

a. The lower Red River Basin offers a variety of opportunities
for  developing a recreation plan. The availFble alternatives range
f rom the development of large reservoirs r0  the preservation of free—
fl owing streams ; the development of large amounts of forest land for
recreation to the preservation of unique areas ; and the development
of ex i s t ing  resources to the construction of new resources.

b. Some of the alternatives considered in develop ing this recre-
ation plan were:
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(1) Expans ion  of ex i s t ing  recreat ion area versus developmen t
of new areas.

(2 )  Development of existing resources (lakes, streams , and
related lands) versus construction of new resources for development.

(3) Preservation of ecological , his torical , vege tative areas
versus u t i l i z a t i o n  of these areas by other uses.

(4) Distribution of the recreation resources within the popu-
lated areas versus the recreationist commuting to the resources .

(5) Tang ible benef its versus in tang ible benefits in justifying
recreation as a project purpose.

(6) Earl y — a c t i o n  program s versus long—range programs to meet
future needs.

c. Consideration was given to the possibility of developing
adjacent river basins as a means of satisfying some of the recreational
demands of this basin. A comprehensive river basin p lan has been
formula ted  fo r  the Sabine River Basin which is adj acent to and drains
a large urea to the west and south of the subject basin. The data
available on the Sabine do not indicate a substantial surplus of supp ly
over the projec ted  needs. Toledo Bend Reservoir should draw recre—
a t ionis ts from the bas in, particularly the Shreveport Standard Metropolitan
Statistical Area. Allowances for this were made in the demand calculation
fo r  the Louis iana and Texas subareas .

d. The Red Rive r Basin possesses a variety of resources providing
many a l t e r n a t i v e s  fo r  recrea t iona l  development and use. A d d i n g  to i t s
value is the  remote  s e t t i n g  of most of the various resources . This
remoteness must  be protected and preserved in any recreationa l p lanning
and development .

7. FEATURES OF TILE PLAN

a. ‘the recreation p lan , as developed by the Recrea tion Work Group ,
Is ou t l ined  in two stages of development , ea r ly  ac t ion  and long range.
Much of t h e  ea r l y—act ion  (10 — 15 years) recreation program and the
long—range (after 1980) recreation program is shown on Map 2 , page X I I — 7 8 .
Multip le—purpose and single—purpose projects as well as supporting
programs are included. The multiple—purpose projects include outdoor
recreation development as one of the purposes for construction (usually
a water resource development). The single—purpose projects include the
development of scenic areas , scenic drives , hiking trails , recreation
comp lexes , preservation of free—flowing streams , stream access , and
expansion of existing facilities.
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b. All elements of the recreation plan involve either improvement
of existing areas and facilities, development of new areas and facili-
ties , preservation of outstanding natural resources , or expansion
and acceleration of existing supporting programs . The recreation plan,
f r amed by the type of program or project , scale of developmen t , and
time of development , is tabulated in Chart 2.

c. Early—Action Programs

(1) Enlargement of existing recreation areas , within their
capacity and based upon expressed demand , whereby these sites will
continue to o f f e r  high quality opportunity to the recreating public.
See Char ts 8 and 9 in the supp lemental data section for listings
by States.

(2) Access site developments (roads, land , and facilities)
to the basin existing resources. Emphasis should be on utilizing
existing lakes, streams, and land areas.

(3) There are several free—flowing streams in the basin that
are worthy of preserving. Stream preservation is of utmost importance
to the total recreation resource of the States and basin. The follow-
ing streams are suggested for preservation :

Louis iana

—Saline Bayou in Bienville, Winn, and Natchitoches Parishes , 60
miles of stream
—Bayou Bodcau from Arkansas—Louisiana line to existing damsite

in Louisiana , 40 miles of stream.
—Bayou Dorcheat above Lake Bistineau, 40 miles of stream .
—Black Lake Bayou above Black Lake, 70 miles of stream .

Arkansas

—Mountain Fork River, from Oklahoma State line, 15 miles of
stream.

—Upper Cossatot River, upstream from Giliham Lake, 60 miles
of stream.

—Upper Little River , upstream from Miliwood Reservoir , 20
miles of stream.
—Bayou Bodcau above Lake Erling , 17 miles of stream.
—Bayou Dorcheat above and below proposed Dorcheat Reservoir ,
15 miles of stream.

—Rolling Fork River above DeQueen Reservoir, 25 miles of stream .
—Sal ine River above Dierks Reservoir , 25 miles of stream .
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CHART 2

FEATURES OF THE PLAN BY
SCHEDULE AND SCALE OF DEVELOPMENT.!!

-

~

-

EARLY ACTION LONC RANC.E

23 Corps of Engineers 14 Corps of Engi neers
projects (d) projects (d)

~ 22 SCS ups t ream reservoir 31 SCS upstream reservoir (d)
for multi ple-purpose Proposed Texas Water Develop-
development (d) jpent Plan - 7 reservoirs (a)

~ Proposed Texas Water Develop- Expansion of recreation
ment Plan (d) facilities on all

(1) 1 new reservoir early-action projects (I)
(2)  en largement of 2

existing reservoirs
Bank Stabilization and

Navigation project (d’~ ____________________________________

8 recreation lakes on Additiona l recreation lakes and
USFS lands (d) — areas on USFS lands (d~Scenic drives , hiking and Additional scenic drives
saddle trails (d) 

— 
hiking and saddle trails (d)

~ 4 USFS recreation areas Cd) Additional boat access (d)

~ Boa t access (d)

~ Free-flowing streams (p)

~ Expa nsion of State and USFS Con tinuing expa nsion of
existiflg_facili ties (I) recreation facilities

4 SCS sponsored single-purpose on all single-purpose
— 

reservoirs (d) projects (i’~Highway and access road
development (d) Expansion and continuation

~ Tourist information (s’) of early-ac tion programs (s)
~ Expansion of service

industries (s) __________________________________________

1/ Listing does not imp ly order of priority.

Key:

(i) Improvement of existing areas and facilities

(d) Development of new areas and facilities

(p) Preserv ation of outstan ding natural r esources

(s) Expansion and acceleration of supporting programs
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Oklahoma

—Muddy Boggy Creek from its mouth on Red River upstream to near
Unger , Oklahoma (16 miles of stream).

—Kiamichi River from its mouth on Red River upstream to near
Sawyer , Oklahoma (20 miles of stream).

—Blue River from near Milburn , Oklahoma , upstream for 20 miles
of stream.

—Little River from Pine Creek dam downstream to
the Arkansas—Oklahoma state line , for a total of
71 miles of stream.

—Mountain Fork River from Broken Bow reregulating darn downstream
to the Little River junction , a d istance of 11 miles of stream.

—Clover Creek from State Highway No. 3 downstream to its conflu-
ence with Little River for a distance of 10 niil& ~s of stream .

—K iamichi River from near Tuskahoma downstream to rear Antlers
(29 miles of stream).

—Black Fork Creek from its junction with Little River upstream
for 21 miles.

—Little River from near Honobia downstream to the upper end of
Pine Creek Reservoir for a distance of 47 miles of stream .

(4) The fol low ing uni que and/or scenic areas should be preserved ,
at leas t in par t, for future use and enjoyment:

(a) The Shut—ins area on the upper Cossatot Rive r , Arkansas ;
(b) Grassy Lake in Hempstead County, Arkansas ;
(c) The “Skyline Driv e” area of southeastern Oklahoma ;
(d) The Beaver Bend State Park area, Oklahoma ; and
(e) The “Backwa ter” area at the confl uence of the Red

and Mississipp i Rivers .

(5) A scenic highway has been constructed from Talihina ,
Oklahoma , to Mena , Arkansas. The extension of this scenic drive to
Hot Springs , Arkansas , and possibly to Li ttle Rock could give needed
access and provide an additional attraction to the basin. Other
potential scenic drives should also be explored for possible deve lop-
ment.

(6) There are several areas of hardwood timber in the lower
Red River Basin that should be acquired for preservation and wildlife
management. These acquisition recommendations should be studied
immed iately so that possible early acquisition can be facilitated.
Estimates of acreages involved are given in Appe ndix X I I I  an d specif ic
locations will be determined later pending investi gat i ons .
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(7) There are many fishing and hunting oriented areas in the
lower Red River Basin that could be developed to accommodate a greater
variety of outdoor recreation activities. It is suggested that the
repsective State Game and Ff~ h Commissions provide facilities , wher ever
compatible , for other activit ies on areas under their control and manage-
ment .

(8) H i gh~-.ay and access road development should be continued.

(9) There are some severe pollution problems in t h e basin , but
water quality standards and control needs have been established by
each individual State. These standards are described in A pp end ix  XI
of th is study. At all recreation areas , at least secondary water—contact
standards should be maintai ned and where primary contact recreation is
proposed , sufficient quality must be maintained to protect the health
and welfare of man . the comprehensive plans should include assurance
from the States that the required standard will be maintained.

(10) Historical and archeological sites in the basin have been
inventoried in Appendix IX. Preservation of these values should be
in accord ance with the recommendations appearing in that appendix to
this comprehe ns ive s tud y.

(11) The larges t segment of the early—action construction program
is the 22 Corps of Engineers multi ple—p urpose reservoirs ; the navigation
projec t on the Red River main stem and Twelve Mile and Cypress Bayous ;
the bank stabilization project from the mouth of the Red Rive r Basin to
Denison Dam; and the enlargement of existing Lake Caddo. These projects
have the potential to satisfy nearly 16.8 million outdoor recreation
day s ann ually with optimum developmrr~t. Implementation of the recreation
development will be in accordance with existing laws at t h e time of con-
struction and development, It is assumed that non—Federal public bodies
will partici pate in the cost—sharing requirements for those reservoirs
built under the jurisdiction of the Federal Water Project Recreation Act
(Publi c Law 89—72).

Of the 22 Corps of Eng ineers reservoirs included in this
study, 14 have been authorized of which eight have been constructed or
are under construction at this time .

(a)  Reserv oir s comp leted or under construction since
Janu ary 1, 1963:

Reservoir Conservation Pool

Miliwood 24,500 acres
DeQueen 1 ,hH () acres
Dierks l ,36() acres
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Cillham 1,370 acres
Brok en Bow 14 ,200 a c res
Pine Creek 3,800 acres
Hugo 13 ,250 acres
Pat Mayse 5,993 acres

(b) Reservoirs authorized for construction:

Reserv oir Conserv a t ion Pool

Cooper 19 ,270 acre s
Big Pine 4,640 acr es
Clay ton 8,900 acr es
Tuskahoma 11,600 acr es
Lukfata 1,100 acr es
Boswell 5,540 acres

(c) Proposed Multiple—purpose reservoirs :

Reservoir Conservation Pool

Kisa tch ie 9 ,190 acres
Dorch eat 17 ,300 acres
Parker 6 ,170 acres
Bonham 5 ,280 acres
Albany 4,960 acres
Duran t 8,980 acres
Liber ty Hill 7 ,070 acres
Sherwood 30 ,740 acres
Caddo Lak e Enlargeme nt 27 ,000 to 35 ,600 acr es

(12) In the next 10 — 15 years the scheduled expansion and
improvement to the existing and the proposed developments of U.S. Forest
Service recreation areas will be completed . To better meet the existing
and future public needs for outdoor recreation , the U.S. Forest Service
should enlar ge their p lanning and developmen t progra m to enabl e these
lands to draw and satisfy a much larger share of the demand of the
recreating public.

The following recreation areas will be constructed during
the early—action period :

—Dogwood Recreation Area
—Livin gton Recreation Area
—Magnolia Recreation Area
—St uart Lake , 3 acres of water
—Kinca id Reservoir1, 1,290 acres of water

1. Constructed or under construction.
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—Rock Creek Recreation Area , 90 acres of water
—Smoke Rock Creek Recreation Area , 50 acr es of wa ter
—B ill y Creek Recreation Area , 1 mile o f stre am
—Cedar Lak e Recreation Area , 84 acres of water
—American Lake Recreation Area , 125 acres of water
—Caney Lake Recreation Area , 125 acres of water
—Moon Lake Recreation Area , 200 acres of water

(13) The Soil Conservation Service proposes 22 sponsored multip le—
purpose reservoirs , four sing le—purpose (irrigation or water supply ) ,
and 432 single—purpose flood prevention reservoirs in the early—action
period . The multip le—purpose reservoirs could offer about 1.2 million
r~ creation days annuall y with optimum development. Five of these reser—
v~ irs have been constructed since th~ s study began. The multi ple—purpose
reservoir is as follows :

Site Conservation Pool

CN [—3M2—41 98 acres
CNI—3—68 1 1,030 acres
CNI—3M2—~~ 1,220 acr es
CNI—3N—2 1,950 acres
CNI— 3—70 480 acres
Indian Creek’ 1,125 acr es
CNI—3j—4 87 acres
CN I— 3— 5 2 230 acres
CNI—3—57 110 acres
CNI—3Ml—7 170 acres
CNI—3—35 100 acres
CNT—3—4l 100 acres
CNT—3—23 235 acres
CNI—3i—4 345 acres
CNI—3—l9 , No. 35 250 acres
CNI—3—l9 , No. 38 52 acres
CNI—3—25 a 340 acres
CNI— 3—29 50 acres
CNI—3K—14 300 acres
CNI—3K—ll 187 acres

(14) One new reservoir and enlargement of two existing reservoirs
are proposed in the preliminary Texas Water Development Plan. The new
reservoir has a potential to offer approximatel y 0.5 million activity
occasions annuall y with initial development. The enlargement programs

— 1. Constructed or under construction.
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should o f f e r  approxima tely 0.4 million additional activity occasions
annually. These projects are as follows :

Reservoir Conservation Pool

Timber Cr eek 1,020
Lake O ’the Pines (Enlargement) 24,000
Lake Texarkana (Enlargement) 61,750

(15) Tourist information centers should be established at the
major points of entrance to the basin to provide information on the
recreational opportunities provided in the area. This , of course ,
should be a program of the States ,

F (16) Itt the development of major recreationa l areas , suff i-
cient sanitary facilities——potable drinking water , waste water disposal
and solid waste disposal——will be incorporated to meet the needs of
the recreating public.

d. Long—Range Programs

(1) The Corps of Engineers has proposed 14 reservoirs for
possible construction during this period. In—depth studies have not
progressed at this time wherein specific conclusions or recommendations
can be made ; however , these projects could offer considerable outdoor
recreation opportunity.

(2) The Soil Conservation Service has suggested eight multiple—
purpose reservoir sites for construction during this period . Their
studies also reveal that approximately 60 single—purpose (recreation ,
irrigation or municipal and industrial water supply) sites and numerous
Public Law 566 flood prevention small watershed structures are feasible
for construction and development.

(3) During this period , it is recommended that the initial
recrea t ion deve lopmen ts of all ea rly—action multi ple—purpose and
flood control reservoirs be enlarged to their optimum capac~ ty if
the demand is present. This expansion to optimum development could
accommodate an additional 10.3 million recreation days annually.

(4) In conjunction with the above enlargements of early—
action developments , add it ional ne eds mus t be me t f o r  scenic dr ives ,
hiking trails , boat access points , hig hways and access roads, tourist
information facilities , and the private service industries .

(5) Chart 3 shows the existing and projected total annual
demand , suppl y ,  unsa tisf ied demand , and the percentage of demand
satisfied by this p lan .
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CHART 3

Basi n Subarea
Existing and Projected Total Annial Dema~’d S~pp 1v

Unsatisfied Demand - and Percentage of Demand SatistLed
in Act ivity Occasions (1 000 s

~~~~~~~~ 
Ca~ j P~~ nickj~g

1965 Total Annaal
Demand 4 974 4 162 2 098 6-736

1965 Total S ipp l y 11.180 2,888 430 2 489

1965 Total Ann.jal
Unsatisfied Demand 1,274 I 668 4 247

Per .en t ot 1965
Demand Satisfied 100 69 21 37

1980 Total Annual
Demar~d 9480 7 668 3.8 0 12-416

1980 T. .a] S app ly 16 ,420 11 .238 4.698 15 058

1980 Total Arin-jal
Ur~sa ti sf ied Demand - - . -

r’er cent of 1980
Demand Satisfied 100 100 100 100

2i20 Tetal Ann.~a1
Demand 40.774 34 100 17 194 55 190

z020 Total S ipp ly 25,760 24-200 11 784 35 900

2020 Tct a l  Ann ual

~n~atisfied Demand 15.014 9 9 0 0 5 410 19 290

Perrent of 2020
Demar.d Satisfied 63 71 69 65
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(6) Charts 4 and 5 show the estimated capacity of this plan
to supply opportunity for outdoor recreation and the facilities
needed for this degree of use. Charts 11 and 12 in the supporting
da ta sec t ion of this repor t give the above data by States . The
ind iv idual project analys is as ou t lined in this plan was done in
terms of the project ’s ability to offer recreational opportunities.
The estimated optimum capacities of the individual sites as shown
in Char t 11 are considered to ba the si te ’s ability to offer opportu-
nity, no t the demand by the public for the site. Consideration was
given to location , size of the project , topography ,  accessibility of
the area, competition of other resources , and estimated needs of the
area in determining site capacity .

(7) Distribution of the outdoor recreation supply remains
a problem in some areas of the basin. The basin as a whole will have
adequate public outdoor recreational facilities when this p lan is
imp lemented . However, the location of the resource with respect
to the population will remain a problem for some areas .

(8) The acreage requirement for general boating has been
reduced from 6 acres to 4 acres at some of the proposed reservoirs in
this plan. For the increased use of a given water area , such regulatory
measures as zoning or pol icing may be required .

(9) The recreation plan as outlined herein should adequately
supply the overall public portion of the general outdoor recreation
needs of the basin. One area in which additional p lanning and
development must be undertaken is in the area of offering opportunity
to the less fortunate who, due to age, or physical or financial
restrictions , may not have the means to utilize most of the facilities
included in this plan. Most of these needs can usually be more effec-
t ively and e f f i c i en tly accomp lished with developments within or adjacent
to residential areas. It is suggested that the planning and development
endeavors in this area be increased .

8. SUGGESTED ADMINISTRATIVE AND FUNDING ARRANGEMENTS

a. A partial list of possible cost—sharing arrangements are shown
in Chart 6. Federal assistance can be obtained through such leg isla tion
and programs as the Watershed Protection and Flood Prevention Act , the
Housing and Urban Development Act , the Dingell—Johnson Act , the Pittman—
Robertson Act , and the Federal Water Project Recreation Act. The Federal
Water Project Recreation Act can also be imp lemented in projects autho-
rized pr ior to January 1, 1966.

b. The required scale of recreation development needed throug hout
the basin makes coordination of all planning and development both necessary
and de si rabl e for  rea l i za ti on o f the po ten t i a l  of the ba sin ’s resources.
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SECTION V — EVALUATION

l~ BENEFI TS

a. Tangible Benefits

(1) In order to estimate the recreation benefits that would
be derived from the proposed early—action projects, the number of rec-
reation days thai. could be accommodated at each project was determined .
A value of a recreation day was then assigned . This was based on the
location of the project with respect to population , alternative
recreation areas, facilities to be provided, and other factors.
Recreation day values ranged from $0.50 to $1.50.

(2) (a) For the proposed Corps of Engineers early—action
reservoir projects, the value of recreation daya with various scales
of development are as follows:

Minimum Facilities Initial Optimum
Reservoir for Health and Safety Development Development

1980 1980 2020

Kisatchie $0.50 $1.00 $1.50
Dorcheat 0.50 1.00 1.50
Parker 0.50 0,75 1.00
Bonharn 0.50 0.75 1.00
Albany 0.50 0.75 1.00
Durant 0.50 0.75 1.00
Liber ty Hill 0.50 0.75 1.00
Sherwood 0.50 0.75 1.00
Caddo Lake
(Enlargement) 0.50 0.75 1.00

Notes: (1) Values assigned above include those assigned
to “incidental fishing” but not values for
“hard core” fishing. Such values would be in
addition to the above.

(2) In assigning values it was assumed that fluc-
tuations at all nonpower reservoirs would be
held to a minimum during the recreation season.

(3) Over 18 million recreation days annually can be accommo-
dated by the early—action plan. Although this p lan is programmed
for construction by 1980, a more realistic operational date would
be 1990. This will require staging of the development program and
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benefits received. The estimated annual benefits of the early—action
recrea tion p lan is $18 million.

(4) Benefits from flow augmentation in three multiple—purpose
reservoirs were evaluated by the Use Method and computed on the basis
of the grea tes t benefi t to an individual use. Benefits for fish and
wildlife were evaluated by the Bureau of Sport Fisheries and Wildlife ,
and recreation benefits were evaluated by the Bureau of Outdoor Recre-
ation, in coordination with the Federal Water Pollution Control
Administration. No tangible benefits were assigned to aesthetics .
The annual values of storage for water quality control , based on the
greatest benefit to an individual use, are presented in the following
tabulation :

Benef i ts ($)
Fish and

Reservoir Project Wildlife Recreation Total

Cor ps of Engineers:

Bayou Dorcheat Bayou Dorcheat , 1Ark—La . 13,000 147,0001 160,000

Bodcau Bdayou , La. 4,000 103,000 107,000
Total 17,000 250 ,000 267 ,000

Soil Conserva tion Service:

W ’shed. 3m1— 7 Big Creek , Ark. 500 15,000 15,500
Bayou Dorchea t ,

Ark—La. l3~ OU0 1 147 ,0001 160,0001
To tal 13,500 162 ,000 175 ,500

W ’shed. 3—23 Mineral Bayou,
Okla. 800 400 1,200

(5) Other prop osals in the recreation plan will provide
facilities to accommodate more recreation days of outdoor activity. These
are the free—flowing streams , scenic areas, special areas and complexes ,
boat access areas , scenic trails , and hiking and saddle trails. Recre—
ation day capacity and monetary benefits were not determined for these
projects.

1. By the joint CE—SCS plan , in i t ia l  needs in Bayou Dorcheat to be
supp l ied by storage in the SCS p ro jec t .
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b. Intangible Benefits

(1) Other investments may well achieve monetary returns comparable
with or in excess of these expected from investments proposed in this
recreation plan. The real val ue of much of th is p lan lies in the realm
of in tang ible benef its. It is in this realm that investments in rec-
reat ion often obtain more merit than other types of investments.

(2) The development of land and water resources in this Nation
is essential to produce material benefits. However , material wealth
is not the sum total of our existence and the “Gross National Product”
does not measure all of our needs and desires . Material things alone
do not prov ide a satisfac tory and comp le te l i fe  for  all peop le. The
quality of our existence includes the diversity and preservation of
beau ty and does no t perm it a total emphasis on the use of our resources
to produce material wealth . The need for preserving unspoiled nature
is related to the satisfaction of our spiritual and social needs .

(3) The preservation of free—flowing streams will help f i l l
the need for a greater variety of recreation opportunities in the Red
River Basin. It will also fill the need for higher quality recreation ,
wi th “quality” defined as the degree to which the recreation experience
differs from the ordinary — also the degree to which it stirs our
higher senses , our feelings about the beauty of the natural world.

(4) Preservation of such unique areas as Grassy Lake, Fulton,
Arkansas , an additional segment of the Current River , and other selected
areas and streams will help satisfy a need for the enjoyment of nature.
Likewise, the establishment of scenic areas, special areas and comp lexes ,
and hiking and saddle trails all help fill the need for people to remove
themselves from the fast pace of everyday living and to enjoy a natural
environment.

2. COST

The total cost of the multiple—purpose structures proposed in the
ea rly—ac tion recreation plan is approximately $390 million. The cost
of these projects allotted to recreation , including recreation facili-
ties to be cons truc ted , is approximately $28 million.

3. COMPARISON OF BENEFITS AND COSTS

~i. Comparison of benefits and costs for the multi p le—purpose Soil
Conserva t ion Service reservo irs is covered in the summary report and
in Appendix V.
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b. Compa rison of benef i ts  and costs for the mult i p le—purpose
Corps of Engineers reservoirs is given in Appendix XV.

4. COST ALLOCATIONS , COST SHARING , AND REIMBURSEMENTS

Cost allocations and reimbursements are discussed in the summary
report. Cost sharing for recreation development was previously dis-
cussed in Part IV of this report in the section on “SUGGESTED
ADMINISTRATIVE AND FUNDING ARRANGEMENTS.”

5. LEAST COST ALTERNATIVE

Some of the needs of the recreation market area for facilities
for swimming, picnicking , camping, and hiking could be met through
the expansion of existing recreation areas and the construction of
new areas. The cost of providing these extra facilities may be
approximately the same as it would be to provide those facilities
at the proposed early—action multiple—purpose reservoirs. However,
in the case of water—dependent recreation activities, there will be
a shortage of water acreage in the basin after 1980 which would
necessitate the construction of reservoirs to reduce the unsatisfied
demand for boating and swimming.
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SECTION VI - COORDINATION WITH OTHER INTERESTS

The preparation of this appendix was fully coordinated with interested
State and Federal agencies. It was prepared by the Bureau of Outdoor
Recreation as the chairing agency of the ad hoc Recreation Work Group
Committee. The information and data herein were supplied , developed ,
and coordinated by the representatives of the following agencies as
members of the above committee.

1. Oklahoma Industrial Development and Parks Commission

2. Louisiana
a. State Parks and Recreation Commission
b. Department of Public Works

3. Arkansas
a. Planning Commission
b. Soil and Water Conservation Commission

4. Texas
a. Department of Parks and Wildlife
b. Water Development Board

5. Department of the Army
a. Engineer District , New Orleans
b. Engineer District , Tulsa

6. Department of the Interior
a. Bureau of Outdoor Recreation
b. Bureau of Sport Fisheries and Wildlife
c. Federal Water Pollution Control Administration
d. National Park Service

7. Federal Power Commission

8. Department of Health , Education , and Welfare

9. Department of Agriculture
a. Economic Research Service
b. Soil Conservation Service
c. U.S. Forest Service
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SECTION VII  — CONCLUSIONS

As a result of this study, the following conclusions are drawn :

1. Existing public lands , waters , and recrea tional areas are no t
developed to the extent of their capability to offer outdoor rec-
reational opportunities. Recreation access (roads, land and
facilities) to the basin ’s major streams and 1~ kei , na tural or
manmade , is inadequate and the need will increa~~- in the future .
Als o, existing fa ci lities are poorly d istributed. A major portion
of the present unsatisfied outdoor recreation demand could be
e f f e c t ively and efficiently satisfied with proper  developmen t of
existing resources.

2. Vast areas of the basin ’s ecosys tem are being altered as a
result of clearing and drainage , and stream flow alterations .
Projects have been based on short—term p lanning and research witho ut
considera t ion of the las ting e f f ec ts and overall impac t of such
alterations.

3. Water quality is of utmost importance both for the enjoyment
of outdoor recreation and for the protection of the public health .
The basin States have established acceptable water quality standards .
Enforcement of these standards will be a most important task.

4. The population of the recreation market area will continue to
incr ease as will the per cap ita personal income . The percent of
the total population which is urban will also increase. All these
factors will contribute to increasing outdoor recreation demand .
Compounded with the decreasing availability of water and related
land resources , the resul t will be increas ing demands upon L~ e
existing and programmed supp ly of outdoor recreation opportunity.

5. The pliys iograph ic and topographic features in the upper moun-
tainous portion of the basin give this area a varie ty of resources
for water—based outdoor recreation development , wh ile the southern
por tion , due to relatively flat topography,  is limited in its
ability to supply reservoirs for general boating and water skiing .
Res iden ts of the more densely popula ted southern por tion of the basin
must journey upstream if they desire an abundance of water—related
recreation.

6. Land—use manag€ment programs are a definite need in the basin.
Land—use controls such as easements , zoning , and rights—of—way
could insure the protection , enhancement , and development of the
diminishing recreational resources.
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In lieu ot  fee simp le acquisition , easements could 1-c used for
scenic be l ts  and protection zones. Zoning ordinance s which permit
cluster type cone development would encourage open spaces for park
and recreational deve lopmen t  . Flood  p l a in  zon ing  w o u l d  pres erve
b u t  tomland resources  and c o u l d  e 1 imi uia te  a need fo r  e x pen s i v e  W a t e r
control projec ts. ~ i ghts—of— wa\- e rridors for rout ing pow~ r
)ipt-l ines would reduce damage of t h e natural beauty of an are . , .
state and local governments need to review existing laws to det er—
m ine it revisions or the a d o p t i c - n of new s t a t ut e s  are needed.  A l so
a periodic review of existing policies governing water qual ity , game
and fish m a n a g e m e n t , p la n nin g programs , and taxation wil 1 u€- l p insure
proper development and utilization of their recreational resources.

7. The scale of recreation development needed to satisfy present
and f uture demands requires Federal , State , and local agencies to
coordinate all p lanning and development activities. This coordina—
tion should be directed by the respective State outdoor re.reation
planning staff. The official State comprehensive outdoor recreation
plan should be the focal point for all planning and development
act ivi ties .

8. The respective States need to imp lement programs for the preser-
vation of their more unique streams and ecolog ical , geolog ical  and
botanical areas . These programs should he incorporated into the
State comprehensive outdoor recreation p lan and be supported by
legislative authority.

9. Additional city or urban parks and recreational areas are needed
for most citie s or towns in the basin. These parks or recreational
are ls need to he located within or as c lose to residential areas as
p o s s i b le .

10 . The o u t d o o r  r e cr e a t i o n  p lan as o u t l i n e d  in  t h i s  a p p e n d i x  is in
acco rd w i t h the  r e sp e c t i v e  S t a t e s ’ comprehens ive  ou tdoor  r e c re a t i o n
p l a n s . H o w e v e r , t h e  ( I L - g r u -e to w h i c h  each S t a te  w i l l  he a b l e  t u l
p a r t  i c i pat e  i n  t he  i m p l c ’m en t a t  ion w i l l  he d e t e r m i n e d  a t  a l a t e r  t im€ -
on a p r o j e c t — b y — p r o j e c t  b a s i s .

ii. t t u e  net eftec t of this recreation p lan on fish and w il d life  w ill
he f a v o r a b l e .  W h i l e  t h e  supp l y of f i s h i n g  w a t e r s  w i l l  he i n c r e a s e d ,
t he- s u p p ly  o f  up land  game h u n t i n g  w i l l  be decr eas -d due to  th e  r e d u c —
t ion  in ac r e ag s - of ho t  t on I and hardwood h a b i t  a t  . T h i s  loss  w i l l  he

r t  i a 1 l y ot  f~~u - t b y t h e  i n c r e a s e d  opportunities for hunt ing  ad j a e e nt
i c p r e j i o s e u l  r e s er v e  i r s
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SECITON VIII — IMPL~~(ENTATION

The findings of this study are :

1. Existing under—developed recreation areas should be expanded in
quali ty and quantity of facilities. Much of the 1980 needs could be
satisfied with proper development of existing areas. Also , addi tional
access areas to the basin ’s major streams , lakes , and land areas
should be provided to utilize these existing outdoor recreation
resources.

2. The respective States should implement an environmental preserva-
tion program based on ecolog ical planning and leg islative action to
preserve some of their  unique stream s , geolog ical , and/or botanical
areas.

a. The following streams are suggested for preservation :

Lou isiana

— Saline Bayou in Bienville , Winn, and Natchitoches Parishes ,
60 miles of stream .

— Bayou Bodcau from Arkansas—Louisiana line to existing
dams ite in Louisiana , 40 miles of stream .

— Bayou Dorcheat above Lake Bistineau , 40 miles of stream.
— Black Lake Bayou above Black Lake , 70 miles -~f stream .

Arkansas

— Mountain Fork River , from Oklahoma State line , 15 miles of
Stream.

— Upper Cossatot River , ups t ream from G i l i h a m Lake , 60 miles
of stream.

— Upper Li tt le River , upstream from Miliwood Reservoir , 20
miles of stream.

— Bayou Bodcau above Lake Erling , 17 miles of stream .
— Bayou Dorcheat above and below proposed Dorcheat Reservoir ,

Ii miles of stream .
— Saline River above Dierks Reservoir , 25 miles of stream .

Oklahoma

— Muddy Boggy Creek from its mou th on Red R iver ups t ream to
near Unger , Oklahoma , 16 miles of stream .

— Kiamichi River from Its mouth on Red River upstream to near
Sawyer , Oklah oma , 20 miles of stream.

- Ro l l i n g  Fork River above DeQueen Reservoir , 25 miles of str~~ n.

XI 1—4 5

_ ___p  —— —- 
-- —— -- — - --- 

-



- —~~~~
-- _—--

~~~~
_-- —‘— — --- — , —

F—

— Blue River from near Milburn , Oklahoma , upstream for 20
miles of stream.

— Little River from Pine Creek dam downstream to
the  Ark ansas s ta te line, for a total of 71 miles
of stream.

— Mountain Fork River from Broken Bow reregulating dam down st ream
to the Little River junction , a dis tance of 11 miles of stream .

— Clover Cr eek f r om State Highway No. 3 downstream to its conflu—
ence with Little River for a distance of 10 miles of stream .

— Kiamichi River from near Tuskahoma downstream to near Antlers ,
29 miles of stream .

— Black Fork Creek from its junction with Little River upstream
for 21 miles .

— Little River from near Honobia downstream to the upper end
of Pine Creek Reservoir for a distance of 47 miles of stream .

b. The following uniq ue and / or scenic ar eas sho u ld be p reserved ,
at least in part , for future use and enjoyment:

(a) The Shut—ins area on the upper Cossatot River , Arkansas ;
(b) Gras sy Lake in Hempstead County, Arkansas ;
(c) The “Skyline Drive” area of southeastern Oklahoma ;
(d) The Beaver Bend State Park area , Ok lahoma; and
(e) The “Backwater” area at the confluence of the Red and

Mississipp i Rivers .

3. The respective States should review their existing laws to determine
if revisions are needed to implement land—use management programs
and to insure proper development and utilization of recreational resources .
Emp hasis should he directed towards possible utilization of zoning
ordinances , easemen ts , and other land—use controls.

4. The respective States should diligentl y e n f o r c e  t h e i r  established
water quality standards which will guarantee a quality water—orient ed
recreational resource and the public health and welfare of its users.
Stretches of streams designa ted fo r  recrea t iona l use and preservation
should he classified and maintained with quality suitable for contact
recreational activities .

5. Coordination between all State , Federa l , and local outdoor recreation
agencies should he delineated and imp lemented throug h the resp ective
State Comprehensive Outdoor Recreation Planning process.

f’. The respective State and local governments should review existing
pol ic ies and programs related to outdoor recreation in order to clarify
areas of responsibility to better promote coordinated development of
the basin ’s recreational resources.
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7. The cities and towns of the basin should develop and maintain
sufficient city—park type recreation areas to satisfy existing and
estimated future urban needs.

8. The following multiple—purpose reservoirs of the early—action
recreation plan should be developed wi th outdoor recreation facilities
to the degree feasible to utilize their resources and meet the needs
of the area.

a. Corps of Eng ineers reservo irs comp leted or und er cons truc tion
since Jan uary 1, 1963:

Reservoir Conservation Pool

Millwood 24,500 acres
DeQueen 1,680 acres
Dierk-s 1,360 acres
Gillham 1,370 acres
Broken Bow 14,200 acres
Pine Creek 3,800 acres
Hugo 13,250 acres
Pat Mayse 5,993 acres

b. Corps of Engineers Reservoirs authorized for construction :

Reservoir Conserva tion Pool

Cooper 19,270 acres
Big Pine 4,640 acres
Clay ton 8,900 acres
Tuskahoma 11 ,600 acres
Lukfa ta 1,100 acres
Boswell 5,540 acres

c. Soil Conservation Service small watershed reservoirs comp leted
or under construction since January 1, 1963:

Site Conservation Pool

CNI—3—68 1,030 acres
CNI—3M2—3 1,220 acres
CNI—3N—2 1,950 acres
Indian Creek 1,125 acres

9. The following proposed multiple—purpose reservoirs should include
recreation as a project purpose and be developed for recreational use
to meet the needs of the area.
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a. Corps of Engineers

Reservoir Conservation Pool

Kisa tch ie 9,190 a c res
Dorch eat 13,300 acres
Parker 6,170 acres
Bonham 5,280 acres
Alb any 4,960 acres
Durant 8,980 acres
L iber ty H ill 7 ,070 acres
Sherwood 30 ,740 acre s
Caddo Lake Enlargement 27,000 to 35 ,600 acres

b. Soil Conservation Service Conservation Pool

CNI— 3—57A 60 acres

CNI— 3M2—4 98 acres

CNI—3—70 480 acres
CN1 31 4 87 acres
CNI—3—52 230 acres

CNI—3—57 110 acres
CNI—3M1— 7 170 acres
CNI—3—35 100 acres
CNI—3—4l 100 acres

CNI—3—23 235 acres
CNI—3i—4 345 acres
CNI—3—19 , No. 35 250 acres
CNI—3—19, No. 38 52 acres
CNI—3—25a 340 acres
CNI—3—29 50 acres
CNI—3K—14 300 acres
CNI—3K—ll 187 acres

c. Texas Water Development Board (Preliminary Plan)

Reservoir Conservation Pool

Timber Creek 1,020
Lake O’the Pines (Enlargement) 24,000
Lake Texarkana (Enlargement) 61 ,750

10. The following outdoor recreation areas should be constructed on
U.S. Forest Service lands during the early—action period .

—Dogwood Recreation Area
—Livin~”.on Recreation Area
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—Stuart Lake, 3 acres of water
—Kincaid Reservoir , 1,290 acres of water
—Rock Creek Recreation Area , 90 acres of water
—Smoke Rock Creek Recreation Area , 50 acres of water
—B illy Creek Recreation Area, 1 mile of stream
—Cedar Lake Recreation Area , 84 acres of water
—American Lake Recreation Area , 125 acres of wa ter
—Caney Lake Rec reat ion Area , 125 acres of water
—Moon Lake Recreation Area , 200 acres of wa ter

11. The bank stabilization and naviga tion projec t of the Corps of
Eng ineers on the Red River main stem and tributaries should include
recreation as a project purpose with the development of the 45
proposed access sites.

12. Land acquisition for recreational development at public works
projects should include sufficient land to allow for long—range
expansion to meet the projected 2020 needs.

13. All recreational developments meet State Public Health standards.

14. Recreation be studied as a purpose in all future public works
project formulations , including interstate highways and airports.

15. The enhancement , protection , and impr ovemen t of the f ish  and
wildlife resour ces should be purs ued in a manner tha t wi ll complemen t
their importance to the total outdoor recreation resource in the basin.
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SECTION IX — SUPPORTING DATA SECTION

1. Charts 7 show the existing and projected population and per
cap ita personal income for the respective States. These data were
converted to total annual , sunm~er , and average summer Sunday
demand by multi plying by the respec t ive par ti cipation per $1,000.

2. Charts 8 show the known existing public outdoor recreation
areas for the respective States .

3. Char t 9 shows known existing recreation facilities and programmed
improvem.-nts by 1970.

4. Charts 10 show the existing and projected average summer Sunday
demand , supp ly , and needs (needs expressed in facilities) for the
basin and the respective States.

5. Chart 11 shows capacity and monetary benefits of proposed Corps
of Eng ineers early—action reservoirs .

6. Charts 12 show the estimated capacity of the individua l projects
to o f f e r  outdoor recrea t ional  o p p o r t u n i t y  in a c t i v i t y  occasions on
an average summer Sunday .

7. Char ts 13 show the facilities and land acreages needed for the
individual site to offer optimum outdoor recreational opportunities
on an average summer Sunday .

R. Chart 14 shows the individual State ’s and the to tal basin ’s
acreages of public wetland , land , and water.

9. Chart IS shows a comparison by percentages of developed recreation -

la nd , ~annua l attendance and population of the basin States.
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CHART 10

To tal ~as in
Existing and Projected Average Summer Sunday Demand

and Needs (Needs expressed in Facilitiesi

Boating Swimmin~ Campin~ P~ cni,ckin~1

1965 Average Summe r
Sunday Demand 76,000 91,000 51 ,000 94,000

1962 Sup p l y ,  Public
and Private 172,000 64 ,000 11,900 36 ,000

1965 Needs i-96,000 2/ ,000 45 ,100 58,000

1965 Need in Facil ’
i t i es  — 45 Acres  9 ,000 5 ,800

Units Tables

1980 Ave rage Summer
Sunday Demand 141,000 168 ,000 106 ,000 175 ,000

1970 Supp ly ,  Public
and Private 112 ,000 64.000 18,000 54 ,000

1980 Needs +31,000 104,000 88 ,000 i21 ,000

1980 Need in Facil-
it i e s  — 1 7 3  Acres 17 , 600 12 , 100

Uniis ‘Sa b l e s

2020 Average  Summer
Sunday Demand 626 ,000 249 , 000 4 7 0 ,000 776 ,000

19)0 Supply , Public
and Priv ate 172 ,000 64 ,000 18 ,000 54,000

2020 Needs 454,000 685 ,000 452 ,000 722 ,000

2020 Need in Facil-
ities 908,000 1 ,140 90,000 72 ,000

Acres A c r e I s U n i t s  Tab le s
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CHART 10 5

Louis iana Subarea
E x i s t i n g  and Projected Average Summer aunday l)emand

and Needs (Needs expressed in Facilities)

Boating Swimming C j~tj~~ Pi crii ,kin,g

196) Average Summer
Sunday Demand 33 ,600 40,200 25 , ~00 ~1 ,?0()

i962 Suppl y, Public
and Private 1 68,000 25 ,900 1 , 680 6 , 900

1965 Nee ds +34 ,400 14 ,300 2 S4 , h 2 0  3~~, 800

1965 Need in F a c i l —

~ties — 24 Acres 4,900
U n i t s  T a b l e s

1980 A v e r a g e  Sunnier
Sunday Demand 62,600 74,~ O0 4FI ,000 // ,500

19 10 Supply , Public
and Private ’ 68,000 25 ,900 2 ,800 8,900

1980 Needs +5 , 400 48 , 800 44 , 20() 68 , 600

1980 Need in Facil—
ities — 80 Acres 8,80() 6 , 86(1

I t i l t S  lab l o’s

202 1) A c e r a g e  Summer
Sun day  Demand 296 , 000 353 , 000 22 2  , 000 ~ FI Il , 00i~

1910 S u p p l y ,  Pub l i c
and P r i v a t e 1 68 ,000 25 ,900 2 , 800 S ,~~fl0

2020 N eeds  228 , 000 3 2 7 , 100 1~I~~, 000 3 5 7 ,0t1 1

2020 Need in F a c i l —
t i l e s  56 , 000 540 38,800 15 ,70(1

Acres  Ac re s  ~~ I t s  F .i l ’  l’.’s

1. Private suppl y estimated to he equal t o  5 perc ent ~ l publi c
supp ly ,

X1I— 63
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CHART 10

Arkansas Subarea
Existing arid Projected Average Summer Sunday Demand

and Needs (Needs expressed in Facilities)

Boat~,n.g Swimming Camping Picnicking

1965 Average Summer
Sunday Demand 5,200 6,200 3,800 6,400

1962 Supply,  Public
and Private’ 3,250 3,300 230 1,470

1965 Needs 1,950 2 ,900 3 ,570 4,930

1965 Need in Facil-
ities 3,900 5 Acres /10 490

Acres U n i t s  Tables

1980 Average Summer
Sunday Demand 9 ,100 10,900 6 ,800 11,300

1970 Supply , Public
and Private 1 3,250 3 , 1300 2 ,650 3 ,400

1980 Needs 5,850 7 ,600 ~,l50 7 ,900

1980 Need in Facil-
ities 11,700 13 A~~ es 830 190

Acres Units Tables

2020 Average Summer
Sunday Demand 42,000 50,000 31 ,400 51 ,/00

1910 Supp ly, Public
and Pr ivate ’ 3,250 3,iOO 2,650 3,400

2020 Needs 38 ,750 / I ’ ,700 28 , 50 48 , 300

2020 Need in Facil-
ities 77,500 78 Acres  5 ,750 4 ,830

Acres Units Tabl es

1 Private supply estimated to be equal to 3 percent or public
supply.
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_ _ _ _  _ _  _



‘5’ —-‘ ,
~~~~~~~~~~~
.-

~~~~~~~~~~~~~ -—~~~~
- .‘.‘ . .--‘

~~~~

CHART 10

Oklah oma Sub a r e a
i’ ’usixng and Projected Average Summer SUfl d 1I V Deman d

and N eeds  (N eeds  expressed  in F a c i l i t i e s )

Buat~~~~ Sw inning ~~~~~~~~~ t ug Picnicking

i~~ t) F - ‘ ci age Sunnie r

~ ~ I d .’1y Demand 9,900 11 ,900 / ,500 12 ,iOO
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CHART 10

Texas Subarea
Existing and Projected Average Summer Sunday Demand

arid Needs (Needs expressed in Facilities)

Boating Swimming Camping Picnicking

i965 Average Summer
Sunday Demand 27 ,600 33,000 20 ,800 34 ,000

1962 Supp ly ,  Public 
—

and Private 1 75 ,750 14 ,500 4 ,850 16 ,600

i965 Ne eds +48 ,050 18,500 15 ,950 17 ,400

1965 Need in Facil-
ities — 31 Acres 3,190 1,740

Units Tables

1980 Av erage Summe r
Sunday Demand 52 ,500 62 ,700 39 ,500 65 ,000

19/0 Supply, Public
and Private 1 75 ,750 14,500 7 ,600 25 ,400

1980 Needs i-23,250 48 ,200 21,900 39 ,600

1980 Need in Facil—
itie s — 80 Acres 4,380 3 ,960

U n i t s  Tables

2020 Ave rage Summer
Suflday Demand 220,000 264,000 166,000 2 7 3 ,000

1970 Suppl y, ~ublic
and Private 75,750 14,500 7 ,600 25 ,400

2020 Needs 144,250 264,500 158 ,400 2 4 7 , 600

2020 Need in Facil-
ities 288 ,500 460 31 ,680 24,760

Ac res Acres Units Iahles

1 Private supply estimated to be equal to 10 perc ent ot public
s u p p l y .
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ABSTRACT

This report was prepared ‘by the Bureau of Sport Fisheries and Wild-
life with the assistance and con currence of the other members of
the Fish and Wildlife Work Group for the Comprehensive Study of the
R d  River Basin, Arkansas, Louisiana, Oklahoma, and Texas. The re-
port presents eetimat10-:; of demands, supplies , and needs for f ish
and wildlifc’ resources and the ~-ppcrtuiiiti~~ provided in future
y’ ar:; for sport fishing, r11nt .in~’S, intan4 ’1b110’ esthetics, and cossner-
‘ial f ish production . An c’ar],,~’ a - ~ 1 - ’ . L~u : , reconrnv’nded for irnp]., i- -
ce~ntation within the next lO-1. y’~ar LI :r i od , ic described and
evaluated in terms of sat - i, ’-f ~ in~ the needs and pcrpctuat .in~ a di-
v - r ~~if i ”J supply of f i sh  and wildlife resources for fu’tw’~ ye , ‘s.
Len1’-range planning, as a continuing proces:~, is also considered. ac
a ~

‘un- ‘tion of the study.
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APPENDIX XIII

FISH AND WILDLIFE

I . INTRO DUCTION

A. Scope and Authority

This report presents the findings of the Fish and Wildlife
Ad Hoc Interagency Work Group, established under the direction of the
Red River Basin Coordinating Committee. It presents features of the
Comprehensive Basin Study of the Red River below Denison Dam,
Arkansas , Louisiana, Oklahoma, and Texas. Comprehensive planning
for this basin represents an expansion of the study of Red River
below Denison Dam , authorized by resolutions of the Committees on
Public Works of the Senate and House of Representatives , adopted
September 12, 1959, and February 214, 1960 , respectively , and is in
accordance with the basin planning concept of Senate Document No. 97.
The scope of this study includes all water and related land—resource
developments within the entire basin of the Red River below Deriisori
Dam, excluding the Ouachita—Black River drainage (see plate 1).

B. Acknowledgements

The fish and wildlife study of this comprehensive project
was undertaken as a cooperative endeavor of the fish and game
departments of the States of Arkansas . Louisiana , Oklahoma , and
Texas , and the Bureau of Sport Fisheries and Wildlife , in accordance
with the Fish and Wildlife Coordination Act (148 Stat . 1401 , as
amended; 16 U . S . C .  661 et seq . ) .  The Bureau ’ s Southwest Region ,
with headquarters at Albuquerque , New Mex ico , made studies of that
portion of the basin above Fulton , Arkansas . The Southeast Region ,
with headquarters at Atlanta , Georgia , studied the lower basin and
consolidated the respective regional reports. The Great Lakes and
Central Region of the Bureau of Commercial Fisheries , Ann Arbor ,
Michigan , provided the section of the report on commercial fisheries.

C. Fish and Wildlife Study Objectives

The study presents a broad—scaled analysis of expected
fi sh and wi1dlif~ populations and associated human demands for
these natural resources within the study area. The Work Group ’s
primary objective throughout this study has been to formulate
realistic fish and wildlife planning that will provide for the
development of these valuable natural resources and their associated
utilization by fishermen and hunters .
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II. DESCRIPTION OF TRE BASIN

A. Physiographic Features

The Red River Basin , exclusive of the Ouachita—Black Basin,
has a total drainage area of about 69, 200 square miles . Drainage
from the upper 39,700 square miles is controlled by Denison Dam on
Red River near Denison , Texas. The 29,500 square miles of the basin
considered in this study extends from Denison Dam downstream to the
general vicinity of Avoyelles Parish, Louisiana. This lower segment
of the Red River Basin is bounded on the north by the Arkansas River
Basin , on the east by the Ouachita—Black Basin , and on the southwest
by the Sabine River Basin. Plate 1 depicts the basin boundary and
the counties and parishes involved in the study area.

The Red River below Denison Dam follows a meandering 726—
mile course to its confluence with the Atchafalaya and Old Rivers .
The upper reach of the river forms the boundary between Texas and
Oklahoma , and Texas and Arkansas . At Fulton , Arkansas , the river
turns abruptly southward some 77 miles to the Arkansas—Louisiana
state line. The remainder of its course lies within the State of
Louisiana.

Geographically , the project study area lies within two
major physiographic provinces , the Ouachita Province in the north
and the Coastal Plain Province of Louisiana and Texas in the south.
Elevations range from a high of about 2,800 feet on the summits of
several mountains in the Oklahoma portion of the study area , to a
low of about 35 feet in the lower alluvial section of Louisiana.

The climate of the basin study area is mild , with average
annual temperatures varying f rom about 600 F. in the west to about
67 0 F. in the east . Extreme temperatures from —22° F. t o 118° F.
have been recorded but are usually of short duration. Average annual
rainfall ranges from 39 inches at Denison Dam to 57 inches at
Alexandria , Louisiana.

Major tributaries of the Red River which are included in
this study include Blue River, Boggy Creek, Kiamichi River , Little
River , Sulphur River , Cypress Cr eek , Loggy Bayou , Bayou Pierre ,
Saline Bayou , and Cane River.

B. Populations

The 1960 population census indicated that approximately
1,200 ,000( 1) persons lived in the study area , of which 77 percent
we re classed as urban and 56 perc ent , rur al . There are two major
urban centers in the basin , Shreveport—Bossier City , Louisiana (1960
population , 286 ,000) and Texarkana , Texas—Arkansas ( 1960 population ,
67,000) , both centrally located in the study area.

(l )populat ion  based on basin drainage .
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Economy as Related to Fish and Wildlife Resources

Agriculture is predominant throughout the basin area, with
diversified farmiii being practiced in conjunction with livestock
raising , dairying , i~ d poultry farming . Major crops include fruits ,
vegetables , watermelons , cot ton , corn , soybeans , small grain , and
hay . Mineral production in the four—State study area consists
pri ncipally of petroleum , natural gas , natural gas liquids , and
iro!i ores. The timbered areas , located in northeast Texas , southeast
Oklahoma , southwest Arkansas , and northwest and central Louisiana ,
provide lumber , pulp , piles , posts , poles , veneer , and cooperage.

I I I .  FISH A T D  WILDLIFE RESOURCES AND USE

A. Existing Conditions

In 1960 the basin study area contained an estimated
17,563,000 acres of habitat considered suitable for wildlife
production . This habitat is widely variable in quality throughout
the basin. Extensive Red River bottom land forests of major
importance to woodland wildlife remain in the study area, primarily
in the complex backwater area below Alexandria , Louisiana. Upstream
from Alexandria , smaller tracts of bottom land timber of moderate
wildlife value persist on areas subject to ftequent overflow or on
accretion lands . Bottom lands of tributaries included within the
study area are largely forested. Major hardwood species common to
these bottom lands include bitter pecan, hackberry , ash , elm,
sweetgum , and various red oaks.

The forested tributary bottoms make up the most valuable
wildlife habitat in the basin study area , generally sustaining good
populations of deer , squirrels , rabbits , and in certain areas ,
turkeys. Water fowl use of the main stem bottom is generally poor
to occasionally moderate , depending on water stages during the fall—
winter months . Tributary bottoms , however , are capable of providing
excellent water fowl feeding areas when overflow conditions coincide
with years of good mast production .

Upland t~orest habitat in this basin is primarily a pine
or pine—hardwood association , made up of such species as loblolly ,
long—leaf and short—leaf pines , red and whit e oaks, beech , maple ,
and hickories . This forested upland habitat generally supports
moderate to good populations of deer , squirrels , rabbits , and
occasionally turkeys. A segment of the Texas and Oklahoma forested
uplands comprises what is commonly known as the “Cross Timbers ,”
a narrow band of low—quality blackj ack oak—post oak . This area
provides only moderate quality wildlife habitat .

XIII—3
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Agricultural and pasture lands generally predominate land
usage within the flood plain of the Red River , especially in that
reach between Fulton , Arkansas, and Alexandria, Louisiana. Intensive
agricultural developments in this area have drastically reduced
forest wildlife populations , particularly where flood protection
measures have lessened the dangers of overbank flooding.

Cleared lands in the upland areas of the basin are
generally not as intensively developed as those along the Red River
flood plain. In the past , signif icant  acreages of upland were
cleared for agricultural purposes, but poor soils and the general
decline of small farms have altered the trend. It is estimated
that in the future , large acreages of these cleared uplands will
revert back to timber , primarily pine.

Parts of two national forests and one national grasslands
are found in the study area. Approximately 220 ,000 acres of the
Ouachita National Forest are located in Arkansas and Oklahoma , and
238,000 acres of the Kisatchie National Forest are contained in the
Louisiana segment of the work area. The Panhandle National Grass-
lands is administered by the U. S. Forest Service , and approximately
18,000 acres are located in Fannin County , Texas. Plate 1 depict s
the various segments of these forests and grasslands . These Federal -

lands are open to sport hunting and fishing , and annually receive
moderate to heavy use , especially on Forest Service lands in
Louisiana.

Military installat ion s in the basin serve as excellent
wildlife production areas , and several are open to limited public
hunting. Military facilities include the Louisiana Ordnance Plan
and Barksdale Air Force Base in Louisiana, and Red River Arsenal
and Longhorn Ordn ance Works in Texas . A significant acreage of
several of these mili tary installat ion s is managed on a cooperative
basis by State and military conservation personnel .

Scattered throughout the study area are State wildlife
management and public hunting units. These facilities , on the whole ,
provide excellent wildlife habitat , and those open to hunting
receive heavy use. Several of these management units are located
on National forest lands . One is located on the U. S. Corps of
Engineers Bodcau Reservoir project , and one is located on Texarkana
Reservoir. Such units are managed by respective State game and fish
agencies . A total of about 350 ,000 acres of State—managed wildlife
lands are located in the basin. Plate 1 shows the locations of these
units .  Tables 1 throug h 14 list the existing wildlife facilities
and developed installations located in the Red River Basin study area.

As is true with the wildlife environment of the study area ,
fish habitat is widely var iable . The largest continuous water area
in the basin , the Red Rive r , receives light utilization , though there

XI II— 14
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is evidence that a fair  game f ish population is present . An
important concentration of f ishing effort  occurs in the tailvaters
of Denison Dam. Commercial f ishing is important through all reaches
of the main stem.

The t ributary stream system of this lower basin of the Red
River exhibits vast differences in habitat character . The most
sce n ic sec tion of the study area is the Ouachita Highlands of
southeastern Oklahoma and southwestern Arkansas. Within this
province are numerous mountain streams that support good populations
of smallmouth bass. The Mountain Fork , the Upper Lit tle River ,
the Rolling Fork , the Saline , and the Cossatot Rivers are the largest
and best known smallmouth bass streams in the basin , and compare
favorably with any mountain stream in the Southeastern United States .
These streams receive considerable use , despite the rugged topography
of the area.

Other tributary streams in the basin drainage generally
provide moderate to high value sport f ishing . Certain reaches of
several streams are adversely affected by inadequate downstream
releases from large reservoirs. Other stream reaches in the study
area are polluted , and some have been channelized , either of which
condition materially reduces the productivity of the aquatic habitat.

Natural lakes abound along the main stem of Red River , and
as a whole , are very productive . Where flood protection measures have
been constructed , many of these lakes no longer receive overflow from
the Red River. Studies strongly indicate that productivity in these
lakes declines as the frequency of overflow decreases. The complex
backwater system below Alexandria contains many natural lakes that
are extremely productive . The largest of these, Larto and Saline ,
are probably the finest natural f ishing lakes in the basin study
area.

Farm or stock ponds are abundant in the basin , and on the
whole are fairly productive . Larger impoundments , including
multiple—purpose Corps of Engineers reservoirs , supply the greatest
acreage of water in the basin. Fish habitat in these impoundments
varies greatly , but generally can be classed as moderately productive .
Practically all of these reservoirs are centrally located in the basin,
and all are rather intensively used. Plate 1 depicts the location
of these reservoirs. Tables 5 through 8 summarize the existing
fishery facilities for the four States of the study area.

Fishing and hunting activities are eagerly pursued by a
signif icant  portion of the basin ’s population . Much of this interest
can be traced to the predominately rural character of the study area ,
and to its historical abundance of f ish and wildlife resources.
Prior to the turn of the century , the Red River Basin provided
excellent habitat for deer , bear , wild turkey , waterfowl , and a
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multitude of small game and fur animals. Present day hunting is
directed at squirrels , rabbits , and doves , and where populations are
high , deer. Most of the basin ’s hunting effort and a sizable
percentage of the sport f ishing effort is expended on privately—
owned lands. Trapping of fur animals on a commercial basis has
largely disappeared from most reaches of the Red River study area ,
due primarily to a general decline in fur prices. Sport trapping
and fu r hunting with dogs are popular throughout the basin. Plate
2 and table 9 give a summary of wildlife habitat in the project
area for 1960 and future target years .

Sport fishing activities within the study area have
historically been tied to natural lakes and streams . The appearance
of the f i rs t  large flood detention reservoir in the basin shortly
after the turn of the century initiated a change in local fishing
habits that is continuing today . Plate 3 shows 1960 through 2080
acreages of the various types of fishing water in the basin.

To realistically determine fishing and hunting supply for
this comprehensive study, all land and water resources within the
basi n study area were inventoried by fish and wildlife habitat types
and evaluated in terms of the man—days of fishing and hunting they
were able to provide . These values were evolved from respective
Stat e game and f ish agencies ’ files, field investigations , and
population studies conducted on similar fish and wildlife habitat
types in other basins . These sources of information yielded valuable
data concerning sustained annual harvests , man—day s expended per kill ,
and man—days of sport fishing per acre of various types of fishing
water in the basin (see table 10).

Tables 25—28 indicate that the 1960 wildlife supply was
equal to the 1960 hunting demand. These tabular data provide a
working base for wildlife habitat from which planning activities
could be developed.

Because wildlife populations are a product of habitat ,
change in this habitat base will cause corresponding changes in
wildlife populations. Where such changes are detrimental to
wildlife , and habitat is destroyed or adversely altered , wildlife
resources are reduced; or , in similar manner , when habitat is
increased or beneficially altered , wildlife resources are increased.
Wildlife evaluations are based on this premise , and subsequent
discussion in this report will show how wildlife needs develop
with anticipated land use changes in the basin.

Since the use of wildlife resources is intimately related
to land management , these resources are subject to , and influenced
by, a variety of related legal , social , and economic factors . These
factors include land posting , unequal distribution of supply and
demand , intolerance to hunter crowding , slow acceptance of liberalized

x.rii— 6
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hunting regul at ions , and hunter preference by type of huntir~~. To
evaluate these resources, the Bureau has used an available wildlife
supply level and a potential  wildl i fe  supply level of hunter use to
demonstrate the value of wildlife resources in the basin.

The available supply level has been formulated by States
for the various land resource areas in the basin. Available supply
levels recognize that some wildlife habitat is not open to hunting ;
other habitat is located in areas of low human populations and ,
subsequently , receives much less hunting pressure than it is
capable of supporting. In some localities wildlife populations
are underharvested because of legal restrictions , and in still
other situations , hunters are unwilling to adopt d i f ferent  hunting
methods which would permit the utilization of portions of the
resource still untapped. These are but a few of the factors which
contribute to a reduced level of resource use. Average man—day
use for the various types of wildlife habitat at the available level
of supply are given in table 11.

Potential supply level can be defined as that level of
hunting which could be expected if the restrictions discussed in
the above paragraph were remedied while still maintaining harvest
standards that provide high quality recreation , and at the same
time the resource to maintain itself. It is from this potential
supply base that future wildlife needs in this basin can be at
least partially satisfied through resource planning.

The basin study area in 1960 contained a total of
approximately 17,730,300 acres of habitat suitable for wildl ife
production . This acreage is potentially capable of supplying
nearly 14,000 ,000 man—days of hunting opportunities annually .
It is estimated that only 1.929,000 man—days of this potential
were utilized for hunting in 1960, due to the res t r i c t ions ~n use
of wildlife resources as described in this report . Tables 12—15
give the existing and projected acreage of wildlife habitat and
supply .

Sport fishery resources have been evaluated on a potential
supply basis by types of fish habitat. The term “potential supply ,”
as used in this  report , denotes a realiable level of f i sh ing  which
could be reasonabJy achieved if the various types of fish habitat
in the basin were managed. Legal and socio—economic restrictions
to sport f ishing act ivit~~ s are not considered to be as important
as is the case wi th  hunt i: .g.

The 1960 inventory of fishery habitat in the study area
totaled approximately 305,225 surface acres capable of supporting an
estimated 14,9214,100 man—days of fishing. Impoundments accounted for
56 percent of the total f ishing area in the basin , and 52 percent of
the potential man—day supply to satisfy fishing demand. Calculations
of fishing supply are based on biological productivity and creel

XIII—7

.

~

. - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r 
- . - 

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

---

~~

---- . -- - -- -,---. - . .——--— —--
~~

--
~~
---

~
-- - -  — —

~
———

~~~
- - - - —

a e p ~ ab i i it:.’ st a y  ur ic wni ch are j udged r ea l i s t i c  for th is  bas in .
r a b i e s i ’ - — ~~ show the t :x i s t i n g  arid projected acreage of water types
and ::.an— iay su~ p J.y of f i s hi n g  for 9€~0 through 2080 .

F i s h i n g  and .~n t i n ~l ~cna:,d is direct ly related to human
~opaiatio:is , and can , ‘ner~~fsi’e , be estimated from established
popoiat sr. data. I h e  r r :~en t  ct :~~imL - o s  and f i shermen wi thin  the
~us~ r~ s’ y ar-.i~n was 5t ~~in’~J cy utilizing in format ion  . r ~t a ineu
in ~~~ i)ou ~ationa.~. Eis in axi s h u n t i n g  Survey , and in ORRE C Study
Beport  ~~~, :port E i s h in ~ today and :omsrrc :w.  The resident  demand for
fj s ~ an~ w T h i l f e  c -sources in 1960 , by respect ive States , is
presented in tables 20 and 21. Thanges in d i ca t ed  in the i~ 65
:;~~t i sna~ F i su in  - and hu n t i n g  1-or vey were not considered to be
si i f i o a n t  enoug h to wurran’ the r ev is ing  of f i sh ing  and hunt ing
pa t ic i çr i t i c n  data , and the i~l60 base was not updated.

O t çcr t um i t i e s  for  s c i e n t i f i c  and nature  study in the scenic
env i ronment  i n h a b i t e d  by w i ld l i f e  resources in several areas of the
basin  provide i ncen t i v e  fcc bird watching and wildlife photography .
These opportunit ies  are expected to increase as a result of proposed
reservoir developments in the basin , especially in Oklahoma. Small
pop ulations of several en danger ed speci es of American wildlife are
reported to  exis t  in the more remote sect ions of the Red River Basin
study area. These endangered species are the red wolf and the
American alligator. The southern bald eagle, also listed on the
Department of the In terior ’s endan gered species list , is infrequently
found in the wooded portions of the basin.

The red wolf is repor ted to be foun d in small numbers in
the larger tracts of bottom land timber . Partly because of the
accelerated des t ruc t ion  of i t s  bottom land habitat by drainage and
land clearing practices , this species faces v i r tual  ex t inc t ion  in
the Red Slyer Basin.  The A m e r i c a n  alligator is foun d in isolated
water areas of the Louisiana and Arkansas portion of the basin.  The
privately owned Grassy Lake area in Hempstead County , Arkansas , is
a prime wilderness  area for  this  animal , as well as numerous other
species of ’ w i ld l i f e . The southern bald eagle ’~s breeding range
includes the lower -~~i River drainage . Once f a i r ly  common throughout
the Southern United States dur ing the win ter months , this majestic
bird is fast yielding to man ’s encroachment into wilderness areas
and also to modern agricultural practices.

The existing and projected demands for commercial—fishery
products  in the Red River  Basin were developed from current data
provided by the Bureau of Commercial Fisheries . Demand projections
are based on basin population increases and adjusted per capita use.
Harvest records for commercial fishery products covering the period
1958 through 1962 are presented in table 22. These data indicate a
general decline in harvest of the more important commercial species
in the Red River Basin. Table 23 depicts existing commercial fishery
habitat and related harvest potential .
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B. Future Fesources aix-i Lemu:~s

f i g i u i f i c - a n t  land use change t rends w i t h i n  this basin nave
been in evi dence 1: recent  years .  The most dramatic example -o f ’ s s ex ,
change is shown in the accelerated conversion of large t rac ts  of
bottom land hardwood to agricultural  lands . This conversion is
especially true in the lower reaches cf the study area whore vast
t rac t s  are being cleared for soybean production . A less dr amat ic
process is the r e ve r t i n g  of f ormer upland agr icu l tura l  lands to
large tracts  of managed pine for  t imber and pulp production .
Pro jec t ions  of land use changes to the various target years have
been made by the hconomi c Research Service and the U. S. Forest
Service.  General bas inwide trendo indica te  an increase in pasture—
range lands , and decreases in fores t  and cropland (see  olate 2 ) .
These predic ted  changes , however , vary somewhat from one State to
the next .

the supply of sport f i sh  habitat in the basin is expected
to increase markedly in future years . Most of this increase can be
at t r ibuted to large reservoir  construct ion (see  plate 3). Additional
increases are anticipated in new farmponds and small floodwater
retarding structures. On the other hand , small and large res ervoir
construction projects  will further deplet e the already short supply
of quality s t ream f i sh  habitat  in the basin . This will be especially
true in Oklahoma and Arkansas , where smallmouth bass streams are
now at a premium.

Population project ions  as furnished for the Red River Basin
study area clearly show a s ignif icant  increase in human population
throughout project life (table 2 1 4 ) .  Practically all of th i s  increase
can be attr ibuted to continued urban growth throughout the basin ,
while rural populations are predicted to decline . Expected expansion
of many of the basin ’ s present industr ies  and the development of new
plants and manufactur ing  centers  will contr ibute to thi s increase in
basin population through the creation of new job oppor tuni t ies .

This ever—expanding human population base will create a
corresponding increase in f i sh ing  and hun t ing  interest  and
participation. The effects of this increase will be felt primarily
around the large urban cen ter s, but improved modes of transport ation
and more leisure time will make i t  even more feasible for  f i she rmen
and hunters to travel increasingly far ther from thei r places of
residence. Although State lines will probably continue to exert a
controlling and restrictive influence on most of the basin ’s hun t ing
and f ishing populat ion , it appears likely that all reaches of the
basi n study area will become c-:’adily accessible in the foreseeable
future.

I t is pr edic ted that demand for commercial f ishery produc ts
for both human consumption and indus t r ia l  usage will increase in
future years. The recent decline in fresh water commercial product ion
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in the i’ed River hasin ( see  table 22) is not thou~dit to be a
s1~~iiFic’i~it indication of future production . The decline in c a t c h
of certain important commercial species may well be related to the
relatively heavy organic and inorganic pollution load the Red River
carries. The potential benefits to the resource from water quality
improvement are beyond the scope of this report , but when su ch
improvements are initiated , it is expected that  commercial catches
will increase. The construction of proposed and authorized lar,fe
reservoirs in the basin will add significantly to the c- - rm’nercial
f i s h  o rodu c t ion  of the area. Our demand predictions of per capi ta
cons omption for the various target years appear to be reasonable
and indica te tn a t  commercial food fish harvests will be capable
of supplying the needs of the basin.

C. Fish and Wildl i fe  Resource Seeds

E x i s t i n g  and projected needs for f i sh ing  and hun t ing  wi th in
the basin study area were determined by a direct comparison of the
demand for and the supply of these resources.

The potential supply level of hunting in the basin is
significantly greater than the available level. As pointed out
earlier in this report , an assumption was made that there was no
unsatisfied demand in the basin in 1960. As predictions of land use
changes become evident , however , certain available level needs appear
throughout the basin. Although each of the four States represented
in this study exhibi ts these needs , our calculations indicate that
the Louisiana segment will be faced with a definite problem by the
year 2000. At this time , Louisiana resident hunting demand will
surpass even the potential ability of the habitat to furnish quality
hunting. By the end of project life (2080), the Arkansas portion of
the basin study area will face a similar situation . Tables 25 through
28 depict existing and projected hunting supply and demand relation-
ships for the various target years and result ing “needs ’ at the
available and potential levels of supply .

Our investigations into sport fishery needs in the basin
showed a wide dispersion of demand versus suop ly factors . Pressing
needs exist  in Texas for all types of f i sh ing , and pro jec t ions
indicate  tha t  these needs will become greater in future years .
Louisiana presently has adequate fishing waters to satisfy its
resident demand , but by 1980 it too will be faced with needs for
all classes of sport fishing . Arkansas and Oklahoma have ample
supplies of all classes of fishing water except streams , where needs
are an t i c ipated a f t e r  the year 1980. The existing and projected
needs for f i sh ing , ac determined by the comparison of demand for and
supply of f i shery  resources are shown in tables 29 Lhroux -dx 32.

D. Commercial Fishery Resource Needs

Eased on nat ionwide per capi ta  consumpt ion  f i i -ures for
domestic f resh water fish produced outside of the Grea~ Lakes , demand
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ori~ inat lag within the Red River Basin ir~ 1960 is estimated at
1496 ,000 pounds . This in c ludes  intrabasin demand for both edIb le
and indus t r ia l  fresh water f ishery products. Projected increases
in per capita consumpt ion  of domestic f i shery  products indica te  t h a t
demand o r ig ina t ing  w i t h i n  the basin wil l  be 2 ,537 ,000 pu-urais by
2020. Assuming no fu r the r  increase in per capita consumption
thereafter , estimated demand in  2070 will be 14 ,209 ,000 pounds.
Between 2020 and 2080, in ternal  demand will exceed average ann ual
product ion  of the base period 1958— 1962 . In terms of poten tial
produc t iv i ty  of commercial  f i she ry  hab i ta t  in the bas in , i n t e rn a l
-demand in 2080 represents  53 percent of capacity .

This analysis of demand—supply re lat ionship is solely
r e s t r i c t e d  to a considerat ion of in ternal  basin demand due to the
lack of a s a t i s f a c t o r y  methodology to calculate i nt er b a si n  t radeoffs .
In the Red River  Basin , the bulk of the commercial f ish  catch is
probably distributed outside the basin. Nevertheless , an analysis
of the purely internal situation is helpful in terms of obtaining
a part ial ly quant i f ied  framework for planning purposes.

Currently, production exceeds intrabasin demand by some
2 ,500 ,000 pounds . However , the Red River  Basin does not appear to
have any particular advantage relat ive to other areas in the
production of the t radi t ional  f resh water commercial fishery products .
As the commercial fisheries of other basins (not now meeting internal
demands ) develop in the fut ur e , curtailment of exports from the
Red Basin with gearing of production to internal needs only is a
possibil i ty that must be considered.

Although the Red Basin does riot appear to have any intrinsic
advantages from the standpoint of producing traditional food fish
items , this does not necessarily hold for the potential for utilizing
various nonfood species in the production of fishmeal . Fish population
studies have indicated that in general the impoundments of the
Arkansas—White—Red and Tennessee Basins have the greatest  potent ia l
for fishmeal product ion of midwestern inland waters . Gizzard shad
is the primary species available for  u t i l i za t ion.

The most likely consumer of fishmeal produced in the Red
Basin is the poultry food industry of Arkansas and surrounding
areas . In 1966 , some 11414 mil l ion pounds of meal were consumed by
th is  indus t ry  and fu tu re  use is expected to increase to 297 mil l ion
pounds by 1975. The raw fish requirements for these quantities of
meal are approximately 790 million pounds and 1.6 bil l ion pounds ,
respectively .

At the present time , all of the fishrneal produced for
poultry feed is derived from marine sources . it appears , however ,
there would be no objections to using fresh water fish providing
the product  is comp eti t iveJy  priced and m oo t ~ the analysis of marine
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meal , and if feed manufacturers can be assured of adequate supplies
in advance of actual production needs .

In summary , the basin ’s commercial fishery resource base
appears to be capable of meeting intrabasin demands for fresh water
commercial fishery products throughout the study period . However ,
a portion of the resource base is also capable of providing f i sh  for
interbasin demands of industrial fishery products , chiefly fishineal
for the poultry feed industry .

- : iv.  COMPREHENSIVE PLAN OF DEVELOPMENT

A. Early—Action Projects (10— to 15—year plan )

1. Corps of Engineers Projects

The Corps of Engineers 10— to 15—year plan of
development includes the construction or enlargement of 11 reservoirs
and 1 pump—storage project in the basin study area. Four of the
sites are in the New Orleans Corps of Engineers District and 8 in
the Thlsa District. Three local protection projects are also proposed
for the New Orleans District (see plate 14). Red River navigation
and bank stabilization features have been reported on in a Bureau
report dated Janua ry 5, 1965.

The Corps early—action projects are summarized below
by Corps of Engineers District :

a. New Orleans District, Corps of Engineers

Titus County Reservoir, Texas. Conservation pool —

12 ,200 acres . Multiple—purpose reservoir located
on Cypress Creek , southwest of Mt. Pleasant,
Texas , for water supply and recreation .

Caddo Lak e, Louisiana and Texas. (Enlargement )
Conservation pool — 8,600 acres. Enlargement of
existirg Caddo Lake for water supp1y,  and
recreation .

Kisatchie Reservoir, Louisiana. Conservation
pool — 9,180 acres. Multiple—purpose reservoir
located at mile 5.7 on Kisatchie Bayou for
irrigation , water supply , flood control , and
recreation .

Dorcheat Reservoir, Arkansas. Conservation pool —

17 ,300 acres. Multiple—purpose reservoir located
at mile 105 on Bayou Dorcheat for water supply ,
water quality control , and recreation .
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Posten Bayou, Arkansas. Local protection project
consisting of channel excavation , levee
cons truc tion , and a water control structure .

McKinney Bayou, Arkansas. Local p ro tec t ion
project  consist ing of channel enlargement and
two water control structures.

Days Creek, Arkansas and Texas. Local protection
project providing for channel enlargement and
drainage .

The proposed navigation and bank stabilization features of the Red
River below Denison Dam project  are expected to be in place by 1980.
The project will provide the following developments pertinent to
f ish and wildlife :

Arkansas: Ten main stem bendway cutoff lakes wi th
one access site on each lake .

Louisiana: Twenty—one access sites on Red River
main stein , one access site on Twelvemile Bayou ,
and 28 bendw ay cutoff lakes with 31 related access
sites .

Oklahoma: Four main stem bendway cutoff lakes
with one access site on each lake .

Texas: Two access sites on Cypress Creek and one
bendway lake with one access si te.

b. Tulsa Dis t r ic t,  Corps of Engineers

Durant Reservoir,  Oklahoma. A multiple—purpose
reservoir for flood control , water supply ,
rec reat ion , and f ish  and wildlife located in the
lower Blue ~iver Basin. Conservation pool —

8 ,980 acres.

Albany Reservoir, Oklahoma. A multiple-purpose
reservoir , including flood control , water supply,
recreation , and f i sh  and wi ldl i fe  located on lower
Island Bayou. conservation pool — 14,960 acres .

Parker Reservoir, Oklahoma. A multiple—purpose
reservoir , including flood control , water supply ,
recreation , and fish and wildlife located in the
upper Muddy Boggy Creek Basin. Conservation pool -
6,110 acres.

XIII—13

--

~

--  -- ~~~~~~~ - - -  - - - - -- - --- - - - - - —---~~~~~~~~~ -- -   —- - - - - —.- - ~~--~~~~~~~~~~~~-



---
- - —.-—- .— ..‘-- 

~~~~
-o--

~
-- - - -

Bonhazn Reservoir, Texas. A multiple—purpose
reservoir for flood control, wat er supply ,
recreation , and fish and wildlife located in
the upper part of Bois d’ Arc Basin. Conservation
pool — 5, 280 acres .

Liberty Hill Reservoir, Texas. A multiple—
purpose reservoir for water supply , recreation ,
and f i sh and wi ld l i fe, to be located on Mud Creek
near New Boston , Texas. Conservation pool —

7,070 acres .

Tuskahoma Pump—Storage Hydropower Project, Oklahoma.
The authorized Tuskahoma Dam would be raised 2 .5
feet and the reservoir would be used as the
afterbay . An additional 1,800 acres of land would
be required in the authorized project. Forebay
pool — 590 acres .

Sherwood Pump—Storage Project, Oklahoma. A
multiple—purpose reservoir for power, flood control ,
recreation , arid fish and wildlife development .
Located on Mountain Fork River immediately upstream
from Broken Bow Reservoir. Power pool - 32,300
acres.

McGee Creek Reservoir, Oklahoma. A multiple—
purpose reservoir for flood control, water supply,
recreation, and fish and wildlife . Conservation
pool — 3,500 acres.

Additional large reservoir projects located in the Tulsa
Corps of Engineers District include Pat Mayse and Miliwood which are
in operation ; GilTham, De Queen , Dierks , Broken Bow, Pine Creek , and
Hugo under construction ; and Lukfata, Tuskahoma , Clayton , Boswell , and
Big Pine which are authorized for construction . All of these projects
are expected to be in place by 1980. The increased supply of large
impoundments is reflected in tables 29, 31, and 32. In conjunction
with Hugo Reservoir , the Bureau is planning a 17,700-acre national
wildlife refuge within the Corps of Engineers acquisition proposal .

2. Soil Conservation Service Projects

The Soil Conservation Service plan proposed for action
within the next 10 to 15 years includes the development of 52
watersheds in the 14 States of the study area ( see plate 1 4 ) .  Thi r teen
P. L. 566 watersheds are now authorized and will be constructed within
this period . The following tabulation provides summary data on the
Soil Conservation Service projects , by States .
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a. Arkansas

t The 7 watersheds proposed for early—action
watershed developments in ;~rk:i~ sas s-ill provide ,
in addition to other features , construction of
597 acres of muitipie—p~ rpose recreati ~n
reservoirs , 550 acres of sirigie— 1 urpuse
recreation reservoirs , and 3 ,215 u-crc: of other
single— and multiple—purpose ru-:erv irs.
Anticipated land clearing of 9, Lie acres ‘tn.I
260 miles of channei works  are estimated.

b. Louisiana

Four authorized 566 projects and 19 early—notion
watershed developments are exp--ct eci to provi de
7,223 acres of multiple—purpose recreation
reservoirs , 2,0140 acres of sin~ ie—purpose
recrea tion reservoirs , and lO ,1~~( acres of
other single— and multin1e—p~irpose reservoirs .
Ant ic i pated land c lea r ing  is estimate- i to be
20 ,500 acres , wit h B~-~Li miles of channel works .

C. Oklahoma

Six authorized 5h6 ojects and 11 early—action
watershed plans will allow for t~~o cons t ruc t ion
of 780 acres of multiple—purpose recreation
reservoirs , 1480 acres of singie—~-u-rpuse recreation
reservoirs , and 10,370 acres of other single— and
multi ple—purpose r servoi rs.  A n t i c ipated land
clearing is iB ,~ oO ocres; sh-iriuei works , id mi les .

d. Texas

Three authorized 5h6 projects and 114 early—action
watersheds will provide for the construction of
1,0142 acres of multiple—purpose recreation
reservoirs and 9,~~CY’f acres of other sing 1 c— and
multiple—purpose reservoirs. Anticipated land
clearing amounts to 14 ,O~~) acres , with 159 miles
of channel works .

3. U. S. Forest Service rejec t s

National Forest System lands ire a sign i f icant  por tion
of all public lands in the Red River Basin. These 1’ui 1~; provide
excellent opportunities for hun ti ng,  fish ing , md o ther recrea t ional
uses. Future developments on these lands pertinent to fish and wildlife
include land acquisition , str-ar: preservation , con stru ctio n of recreation
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lakes, and access—road development . U. S. Forest Service plans for
early—action are summarized by States as follows :

a. Arkansas

Plans call for the construction of 1140 acres of
recreation lakes, 3 access sites , and 2.5 miles
of roads specifically for access to new recreational
areas.

b. Louisiana

Developments consist of 13 miles of stream
preservation , 2,003 acres of recreation lakes,
6 access sites , and 7 miles of roads specifically
for access to new recreational areas.

c. Oklahoma

The proposed plan includes land acquisition of
13,765 acres , a 45— ac re recreation lake , 515
acres of “green—tree ” reservoi rs , 8 access sites ,
and 7.5 miles of roads to new recreational areas .

d. Texas

Forest Service plans include the renovation of
dams on two recreational lakes and rehabilitation
of one recreation area. No new construction is
planned.

B. Effects of Early—Action Projects on Fish and Wildlife

Early—action projects proposed by the Corps of Engineers and
Soil Conservation Service will provide a significant increase in the
supply of impoundment—type fish habitat. Sport fishing use of this
resource, however , is predicted to be only moderate because of
limitations on demand for this type of fishing . Commercial food
fish resource supplies will be markedly increased by large reservoir
projects. Stream fishery losses will result from stream habitat
inundation by reservoirs , downstream water quality degradation , and
damage to stream segments by proposed channelization works. Proposed
projects and effects on sport and commercial fishing are given in
tables 33, 314, and 35.

Wildlife losses and benefits will result from Corps of
Engineers and SCS early—action projects. Wildlife benefits in the
form of waterfowl, upland—game , and big—game hunting will accrue to
proposed reservoir developments and to land treatment measures in
upstream watershed projects. Wildlife values will be further defiiied

XIII—l6



I

when -detailed project investigations are made . A summary of projects
and antici pated effects on wildlife are given in tables 36 and 37.

C. Long—Range Water Resource Planning

Water resource developments proposed for long-range
con si dera t ions includ e 12 Corps of Engineers reservoirs , the
no tification of 13 existing and authorized reservoir projects , 114
local pro tection projects , and the development of 143 watersheds
under Public Law 566 planning . Long—range plans for the basin will
include consideration of reservoir projects proposed in the Texas
Water Development Plan .

S. Effec ts  of Long—Range Plan on Fish and Wildl i fe

Reservoir construction and watershed developments will
conflict in many cases with early—action fish and wildlife planning
features. Construction of these reservoir projects will inundate
valuable stream fish habitat and also destroy or alter extensive
acreages of bottom land hardwood wildlife habitat.

V. FISH AND WILDLIFE PLANNING

A. Early—Action Planning (10 to 15 years)

The proposed early-action plan of development for fish and
wildlife in the Red River Basin is a result of the coordinated efforts
of members of the Fish and Wildlife Ad Hoc Work Group . The plan as
presented strives to approach the potential level of fishing and
hunting through single— and multiple-purpose fish and wildlife
measures. Means of implementing plan developments will vary ,
depending on the item or agency involved. Existing congressional
acts that provide assistance in this area are listed in table 39.
A summary of the demand—supply relationship of f ish and wildl i fe
resources in 1960, the anticipated change by 1980, and proposals
for meeting needs are described by States .

1. Arkansas

As described earlier in this report , the 1960
available supply of hunting was assumed to be equal to the hunting
demand in all States of the study area, including Arkansas . By 1980,
Arkansas will exhibit needs for hunting at the available level of
supply (table 25). The supply of fishing waters in 1960 was adequate
to meet the deman d in the Arkansas portion of the basin. It is
anticipated that the Red River drainage in Arkansas will develop
needs for stream fishing by the y ear 2000 , stream and impo undment
fishing by 2030, and all types of fishing by 2080 (table 29).
Localized fishing and hunting needs are expected in the future.

XIII—l7



a. State Plan for Meeting Fu ture Fish and Wil dl i fe
Needs

Stream preservation :

Stream preservation proposals include :
Approximately 15 miles of the Mountain Fork River
in Polk County; an estimated 60 miles of the
Upper Cossatot River upstream from Gillham Lake;
a 20—mile reach of the Upper Little River
upstream from Millwood Reservoir; 25 miles of
the Saline River above Dierks Reservoir; about
25 miles of the Rolling Fork River above
De Queen Reservoir ; approximately 17 miles of
Bayou Bodcau; and about 15 miles of Bayou
Dor cheat.

Access developments :

Access planning for streams recommended for
preservation in Arkansas has not been considered
in this report. The degree of development will
depend on the stream reach involved; certain
reaches may require facilities for intensive
use, while other sections will provide for only
limited use in order to preserve natural
environmental conditions.

Stream access developm6nt proposals on the Red
River main stem include : One site of at least
2 acres located north of Texarkana at Highway 1
crossing at Index Bridge ; a second site at the
Fulton Bridge on Highway 67 northeast of Texarkana;
and a third site at the Garland City Bridge on
Highw’ay 82 crossing at Garland City . Additionally ,
two areas of at least 2 acres per site should be
developed on the Little River. Also, two areas
of at least 2 acres each should be developed on
the Cossatot River upstream from Gillham Lake
and one site of 2 acres should be located at the
Highway 70 crossing downstream from Gillham Dam.
It is also suggested that one site of about 2
acres be located at the Highway 71 crossing near
Touhe, in Miller County.

Releases for downstream fish and wildlife :

Studies should be made to determine whether water
released from Mlllwood Reservoir could rejuvenate
the Grassy Lake area to its former condition . If
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investigations indicate that in troduc tion of
river water would prove beneficial , plan s should
be developed that would utilize reservoir storage
for introduc tion purposes , espec ially dur ing
critical dry periods .

Plan s for releasing at least 200 c . f . s .  from
Texarkana Reservoir should also be developed.
These releases would benefit downstream fish and
wildlife , and would provide the Arkansas Game
and Fish Commission with sufficient water to
manage the Sulphur River Game Management Area
in Miller County .

Wildlife  habitat acquisition :

Pr ior i ty  should be given to acquiring 1,000 acres
in Sevier County and 1,000 acres in Howard
County adj acent to Miliwood Reservoir . This
acreage would be developed for both bi g game
and upland game management and hunting . It is
suggested that about 2 ,000 acres of land
adjoining the north boundary of the Bois d’ Arc
Game Management Area be acquired and added to
this game management area. it is also suggested
that the 30,000 acres of land located inside the
Corps of Engineers flood easement along the
Sulphur River be made available for wildlife
management and public hunting.

Public access to wildlife areas :

All—weather roads should be constructed to
developed and managed areas. The proposal to
bring flood easement lands along the Sulphur
River under management for public hunting should
consider six access sites .

Preservation of unique wildlife habitat :

it is suggested that measures be instituted to
preserve the “shut—ins” area on the Upper
Cossatot River and the Grassy Lake site in
Hempstead County.

b. Suggested Ways of Implementing Fish and Wildlife
Plan

Stream preservation :

Means of preserving streams or select reaches of
stream s would require that adjacent lands be
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purchased or leased. Acquisition would take the
form of scenic easements or fee ownership. It
is envisioned that fee ownership would be
primarily at access points. The acquisition of
necessary lands may involve joint Federal—State
participation with respect to both administration
and funding . Each stream must be evaluated
separately to determine the most feasible
solution to these requirements. Estimated costs
and benefits for 177 miles of stream preservation
in Arkansas are as follows :

Costs:

In i t ia l  costs — $212 ,000
Annual O&M - $22,000

Benefits:(2)

Annual man—days of fishing - 90,000
Annual value of above man—days — $180 ,000

Stream access development :

Acquisition of land for access developments on
the Red River main stem and Sulphur River would
be in fee t i t le  ownershi p. Lands and related
facilities could be developed under existing
Federal cost—sharing assistance programs.

Costs :

Initial costs — $75,000
Annual O&M — $5,000

Benefits :(3)

Annual man-days of fishing — 65,000
Annual value of above man-days — $65 ,000

Releases for downstream fish and wildl ife:

Restoration and maintenance of the Grassy Lake
area through introduction of river water from
Little River would be a State responsibility ,
with Federal cost—sharing assistance available.
The esthetic qualities of the area and also its
value to fish and wildlife production , including

(2)~ treajn fishery benefits established at $2 per man—day for cool
water f i sh  habitat .

( 3)Ben e f it s  established at $1 per man—day for warm water stream s and
r ivers.
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en :- xn -ere species ( t i c -  s tool an a lioator ) ,
iCy c-Ds ts i s-s~~;-d .

:0ot~ - i o - ~ciato-I w~ th additior.a~ x- --ieac e s Crocc .
T aco- in- Besort’ ir ~ou1d t o tn- c- -si c: sini ity
of 1 i . -c -~ t In - - c

fi c h in o  i~~~ :e ne-c-I s :

The n rc 0-00  - -~ r c-a t  -c icir it :  i-~ c. c - l a
C ou n t y  and the Be Si ‘ -~r o- - - noway cutoff in
2111cr Co u n t y  w i H .  ten-i to satisfy the c oo-i for
publ i c  f i sh i n C  ic~i~~~ in t he r e  c o i n t  i cc

-n dway lake irveicyments Ly the Corps
of c - : : g i n - - r c  ~~t c lir~~cir csas wi l l  p r o v it e  ap oroxirnately
70 , u0h n an — -iny c o C i~ u S in g  valuo l ut  ~70 ,0u0
annua l Ly . The ~-r: posed Dorcheat Recoc rv o i r  will
proviso 69,000 man—days of sport f i s h i n g  valued
at ~u),OO0.

Wildlife habitat acquisition :

Development of the three wildlife areas proposed
in Arkansa s would be the responsib il ity of the
State, with Federal aid as available. Costs and
benefits are as follows :

1illwood Area (2,000 acres )

Costs:

initial costs — ~~ . 00,000
Annual  0&M — -~~. , 0CC

B e n e f it s :  (p r imar i ly  to upland—game and
big—gam e i iu:~Li : ig

Annual  man—day s of hu n t i n c  — 2 ,000
Cor iual value of above man—d ay. ;  - -~u ,0Ci0

Bois d’ Arc Area Enlargement (2 ,000 acres)

Costs :

I n i t i a l  costs — $150 ,000
A r c u c ~- t .  J &N — •~i ,500

L - e : ie f i  ts : ( p r i m a r i l y  to api cd— c-in c hunt ing )

A nn - : ai  man—days of h u n t in g  — 2 ,000
Ic r in u c t  1 valu ’-  of :tt ove c n a n —  lay - — t14 ,000
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Culpnur Blver Area (30,000 acres)

‘c o t s

nitial costs — $ ,000,000
c~nua1 &t-: — ~io,ooo

Sencfits: (prImarily t o  wa te r fowl  S or t in g )

.~:c n-sa~ -ea n— -tays of hun t i n g  — C0 ,000
A n n o u l  va lue  of ab cv~- n an —d ay s — $~~C , 000

utli c a: eSs  to w i t - I l I f ’ :  areas :

a n :  L n - - C i ~~s of access developments are
a r--~ ’’~ - C tn- ;- :-- rctol icvelopnent of new wildlife
are -u

rec ~r-.-ati ~-n of  oni~~ue wi ld l i f e  habi tat :

~ne r-: n-~~ a i f o s t e u  by p r oL o s e d  construct ion
2tate on ;- -sdd be responsible for

c :.al : . oa in ing  t :c e oo  areas . taintenance of the
ant irassy Sa~c- areas should be a

Stato responsibility in con junction wit h Federal
cost—s~carirc~ provis ic”s .

} reservation of the “shut ins” area would be
partly accomplished by stream preservation plans
for the Upper Cossatot River . The preservation
of these two areas would provide fu tu re
generations with at least a glimpse of virgin
wilderness habi tat . Preservation would be
justified on the basis of intrinsic esthetic
values these sites possess. The use of these
areas for fish and wildlife production would
also be s igni f icant , part icularily Grassy Lake.

c. Effect of Proposed Federal Projects on Fish and
Wildlif e

Based on current project data , Corps of Engineers
and Soil Conservation Service water resource
projects in the Arkansas portion of the basin
will result  in benef i ts  to sport and commercial
f i s hing , and losses to stream habitat and bottom
land hardwood wildlife habitat .

Fish and wildlife benefits and losses resulting
from tic He’d River bank stabilization plan , the
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I a of  t i~- -  D o r h - n  Pest: - ’: I c

~~I~-°-~~ i i  - - ;C i cc-’y l a y . i - J O i j  cc ’

re- :--

cc u-tm’-ri :e - i  as- Cc~
- — cc o of  - nd c. -or : ( - :0 ; - 3 ,  ~~, cc, : C

Fis h - ry L - - n ’ c f i t s  — ~~ ,d L - c  n . a n — ; ’:yc o f  op
r t j c c i~; ~s + ,5Oo - s o r t - o r  - i i I  C i r t - -ry  i- d oe .

pi sr c -y losses — ~ ,30O c : a c — l a y ~
l i l d I l I c :  lo s ;o s  — ~~, I Q Q  - - c --lays

c- ’ rifle - It: — 1,700 c - n — lay .

- ‘i l  C- - : r iatio :1cc ( t ’ c d IC S  3L .: :1)

loS- -ry 1 one f i t s  — i~ , 
- 

-
~~~ 

- c c - c . —

Fishery losses — 500 an— ray :
- : 11c c  iCe t en-o f ’ ic s  — 500 coat — ray : :
1 0  Cc los-re-s — 3,7 011 a . — coo s

0. 2. Forest S ’-r : ic e

::j c ry benefits — 2 ,100 cc a:c — -icg, - o . -on l~~0
acres of recreation lakes

Preliminary studies indicate that w i st iCe los:- c:
resulting from t i c - Red River bank ott b i L izc i s :
f ea tu re  an d  ‘he - -o ro n -~t i - e se -rv :- ir  pro j - - : ’ v - c ’ cl~
be mitigated thr-c -sgr~ t he  ce ve iop n - - n~ of w i o c  i r e
faci l it ies on 2 ,000 acreic of lard acquire r by ‘ice
project Cc- - citic-ating pur’p - c - -;; i c c  -he a l t - h  cr -
1-liver Oct t orsos in I i il le r  Coun y~ I cit se I ur is
would be developed pr imarily for -rnterFo\—i
management  and pu b l i c  hunting arc s t u r n e  i -oc r-
to the Ark-incas Game and, Fish Cocitnissic 
O s t i s c a t e l  rscrt : iscd benefits of tiuI ~ class of
mitigation are presented below . Cii corr ’:
considered a project expense.

h- inC Acquisiti oci — 2,000 acres

DOve’ 1 opmc:c t c
Diki ng — l ,Ht)e—acre

“greent ree ’ r eservoir  27, 1 - c
Water control s t r c i — : t u r e s  1 ,. -

Ic ~ , 
-

Total c ! , ~8 , - -

X I I  1— 2 3

—-

~~~~~

-

~~

- - - - -- -

~~~~~~~~~~

- - —~~~~~~~~~-~~~~- -- - - —~~~~~~—— -  --



- --~~~~~~~~~~~~~~~~~ - ‘i

,‘, c cca a f  cih - i r:o l~ cc ,. JO

- - c i d i  a ic  tonc s :c- : o , -1)0

Senor ’ .
1, ~ a : r ’ -o - s,ac-: t :r

- .;. , ,r l ’o,c i n i c U i t 1 ~
3, 500 2 . 0 .  — -~ ,- 0

2 ,000 ac:-: - g’: n e r a i
w i t  I i i f  - — c o i e n t - ~u
recr’ cci t i -~r: I ,000 2 . .  . — 500

2 ,~— - -  acres  c- :n :r ai
- 

:01 .12. -

~ t6 ,500

T i d d l i f o  i-~sces roo~~~t i:cc Cr s:, t r i o  2 o S I n c ,~:y on :
Po s t0n  c ’ tyoci local protectIon cr ej e c c~ o~~i: be
c om p e n sat e - i  for  oy c r o j e — c o n- :cs ci i ;si t io:.  of 3i0
acres is. t oe  C ~~ pcr’or’ Diver bol tons a-Jj a c t - n t  :
t ire S t a t e— o w n e d  and managed 2-s0r-h~,r Ri se r -  i ctcc,o
lanao esaent  j -,rCc: . These I - t o d c  o’ouJ - int— :Os 1- :  . ‘,
de-:elope a an-: :ar age- 1 fo r  cs  -:r :’swI an:  -

~‘asc,s :c rnt ing . I -ev e i opc c coocs  c o o l  c o n s i st  of the
d ik i c  ,c ’ ;c , d seasonal  f l o e - r i n g  of tb out  350 acres
of’ bot tom lan d her - -tw o- ic .  T r s t i c c , a t ed  cos; and
bene f i t s  of t h i s  p lan are c re s ’ont e i  beic -w . ~~~1
costs are c on : Iu -o r ccu  to  be a p r o j e c t  exr:- c~se.

San.: A:q~~i s i oi :c . — 350 acres -
~ 35,

io’~’v- - - I ep- c oc c  t c c
D i k l n u ~ — 3 0 0 — a cr c -  

tree ’ or:- - --:o- ir- 
~~~, 300

,ltci er : o nt r - - - oct  00
I uri p s t a t i - c r c  5 , 000

Tot-~~ 
,~ 1, , .

A: , : ccai Cria rg .~ -~ i ,

O p e r a t i o n  ‘ : n - :  2 t l n ’ :c , n , c -

i on’- fits
300 o;sres t c i t : i ’ c c- f-cF

w’ t t - -r l ’ c w )  i i u r t i n 1 - t Oll  - .0. — -i C
350 ‘ c -sr - t o  cc i c :s r~~ - - j for

ge n t - i - - i)  t w t i : c g  i 1 U l . D .  — 280
‘i -c r - :  ‘c - n - -cal -s 1 : 1  Ifo-

cr 1 -rO e-i c ’  cr -o at .  I os
175 2 - 1) . - c — u

I

- - 
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W l l - ~l 1t’t’ losses associated with Soil Conservation
Service l~r-oiects in Arkansas wil l  be o’ osc:percoated
to some degree- by normal watershed ircc~ rovc-ccent
practices. Design features, such :5 ores ’.
cant  ccl g ’t t es  for w i l d l i fe  cc an agecoo c ,t , if
included icr project pi a n n lc u r , w o-u~ -: also
contribute t.o the mitigation of p r c c j e o t —
occasioned losses . In view of tIle num ber of
f lood de ten t ion  arid s ing le— sc ici r c u o t i p le—purpose
s t ruc tures  i nc - l u -d o d  in  e a r ly— -ac t i on  p l ann in i- ,
means of compensat ing  for - f i s h  and w i l d l i f e  losses
should be loter rsc -ined as each respective watershed
is s t u d i e d  in de ta i l .

Losses to downstream f i s h  an- -i w i l d li f e , beyond
those  tabulated below , wil l  occur it ’ adequate
releases of water f ru i t  reservoir: are riot
included in project  p1-dotting. Se- -slated outflow
shoal-I , in general , not be less t O u t ,  natural
average minimum monthly streamfiow for that month
of the year . Oucu i regulated flows should approximate
t h e  natural  runoff  cycle and wi l l  ‘ end to preserve
downstream f i sh  an -i w i ld l i f e  r ec coso -ces .

2. Louisian a

The Louis iana  p or t i on  -if the basin study area will
exhibit  hun ting needs a’, the avaiiai- c lIr-sel of supply ‘by 1080 (table
26 ) .  There will also be needs f o r  all types  of fishing water in
Louisiana by 1980 (ta Ll ’-  30) .  I t  is recognised  that  locali,c -~d f i sh ing
and hanting needs , not r- ot ’i - o c t - :  I i s .  t h u  - t a t e -  totals , to ry 0 cc- or  in
cer tai n areas of t i r ~ 1 c it e .

a. ,‘ a’ us - I t s ,  f-o r i - - c t  m d  - : r tur e F i s i c  and W~ l u li f e
Needs

. r~ ‘ -ri ~ n - r u  va ’ i - sn  ro i-osal s  i s r o l  u-re -

r’ - c x icc nt t u - I y - 60 stilt’s of ;1)line Bayou in irienville ,
a. :i a t - ch i  t o r c h e s  cr r i s l i es  ; an oct  i s t a t  ed

0. r~1les cC’ i-ayes D a n c e s :  f r o m  the  Ar k a n s a s —
Lo u Is i ana state line downstream to the e x i s t i n g
b-c - I ’ a :  Isir~s i t e ; ~U m i o c :  of Bayou Dorchea t above
Laro ’ -  Bj s t l c , , : cj ~ in W’:lc ’ stec r I irish; and about 70
c i  b c ’ - 1’ s - a-~k .,aki- i-uiyo ti al-ove Black Lake .

,It r - ‘o- . access 1’ v -~i c I — scce - n t s

A c - - tos s  a n t ,  ;i ~~’ fo r  streams recommended for
Irocerv -i~ iuxi includes 0 sites along Saline Bayou ,
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14 si tes on Bayou Bodcau, 14 s i tes  along Bayou
Dorcheat , and 7 sites along Black Lake Bayou .
Additional developments needed in the Louisiana
por tion of the basin include 1 access si te
below proposed Lock and Dam 1 on the Red River ,
1 si te ox D i g Creek (Rapides Parish side), 2
sites on Dig SalT ne Bayou (Rapides Parish side),
1 site below Lake Bistineau on Bayou Dorcheat , 1
access site on Bayou Boeuf , 2 developmen ts on
tliu: Catahoula Lake Diversion Channel at existing
h ighway crossings , 1 Site on Flat River in Bossier
taris h , 1 site on Red Chute Bayou in Bossier
Parish , 1 site on Twelvemile Bayou at the Dixie—
B1c~s ,-ohcir-J road cross ing , and 14 access sites at
pr-opus’:: Look c-inS Dam 6 near Shreveport .

Lake cia-i reservoir access developments:

Planning for public access should include I s i te
at Teague Lake on Bayou Bodcau , 1 site on Wallace
Lake , 1 development at Grassy Lake, 1 site at
f ive of the small lakes along Red Ri -icr  jus t
below Pineville , 2 sites at Larto Lake, 14 sites
at proposed Lock and Dam 6 near Shreveport , 5
sites at c ’otile Lake, 6 developments at Saline
lake’, 6 at Santachie Lake , 6 at Valentine Lake,
b sites at Cane River Lake , 0 si tes at Sibley
Lake , 8 access sites at Black Lake , 8 sites at
Clear Lake, 8 sites at Iatt Lake , and 1 site at
each of the proposed low—water weirs on Bayou
Pierre .

Water  rccamiagemer~t st ructures  on lakes and
rtos r ’,’o i r s :

Water  level control devices should be provided
at each of the Red River bendw ay cutoff  lakes
recommended for recrea t ion—fish  and wi ld l i f e
development . 1~Ieans of providing independent
control of water levels in Black , Clear , Saline ,
and Lar o Lakes and in Lit t le  River  in Avoyelles
Parish should be provided.  Planning should
also ic cc l u du .r a series of low weirs  in Bayou
P i e r r e  in Caddo , DeSoto , and Na tch i toches
Parishes.

Las -I acquis i t ion and greent ree reservoir
developments :

To Sc tp meet future hunting, demands near
llbreveport , it is proposed that approximately

X I I — e
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13 ,000 So-re: at I - u s C  a~ :c ,,c i i - -- I-.- r - I t ’ - - ’ - -  I
.:i:c’ev epo u r t  be acquire-i  are) c cccrecu ’ ~ i t ’0 r c

li:n ti :c - .

ucoxo - e iie c :t ’r’-Or, tr-re so :urt ’ o’sl c - ac . ’: - - - s t
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Costs: (include access developments)

Initial costs — $1,600,000
Annual 0&M - $20 ,000 —

Benefits : (with access)

Annual man-days of fishing - 115 ,000
Annual value of above man-days - $172 ,500

Stream access development s

Bayou Dorcheat , Red River main stem , Catahoula
Lake Diversion Channel, Flat River , and Red Chute
Bayou will be affected by Corps of Engineers
projects , and access should be provided at
project cost .

The remaining access sites could be developed
under existing Federal cost-sharing assistance
programs.

Costs:

Initial costs — $10,000
Annual 0&M — $1400

Benefits:

Annual man—days of fishing — 8,500
Annual value of above man-days — $8,500

Lake and reservoir access developments:

Acces s t o Teague Lake , Wallace Lake , Lock and
Dam 6 on the Red River , Cane River Lake , Old
River , Lock and Dam 1, and. Twelveraile Bayou
should be provided by the construction agency .
The State would be responsible for development
of access at Other locations , with Federal
cost—sharing assistance available.

Estimated costs and be nef i t s of the State
developments are as follows:

Costs :

Initial costs — $160,000
Annual O&M - $6 ,500
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Benefits :

Annual man—days of fishing — 100,000
Annual value of above man—days — t].OU,000

Water management s t ructures  on lakes ax1d reservoirs :

Water control structures should be provided at
project cost in Red River bendway cutoff lakes.
Structures in si tes not affected by proposed
projects could be provided by the State with
possible Federal cost—sharing .

Estimated costs and benef i ts  of proposed water
management structures on lakes and reservoirs
in Louisiana are as follows :

Costs:

Initial costs — $65,000
Annual O&M - $6,500

Benefits :

Annual man—days of fishing — 11,500
Annual value of above man—days — $11 ,500

The acquisition and development of a public
hunting area below Shreveport could be provided
through current State—Federal cost—sharing
programs . Estimated costs and benefits of’ a
13,000—acre area are as follows :

Costs:

Initial costs — $2,600,000
Annual 0&M — $13,000

Benef i t s :

Annual man—day s of hunting - 12,000
Annual value of above man—days - $214,000

A 500—acre greentree development in Cunningham
Brake near Red Dirt Game Management Area in
Louisiana would involve the following estimated
costs and benefits:

Costs:

Initial costs — $140,000
Annual 0&M — $1,500
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Benefits:

Ax ,r ~aai. mart—days of hunting - 1,000
~
‘cur ual value of above man—days — $14,000

E’stj a s i t u od costs and benefits of a 500—acre State—
developed c - r - c e - r t r u.’,o area above Iatt Lake would
be a-co follows :

Cos t s :

In i ti a l  costs  — $ 5 5 ,000
As~n or c iL to&~-~ — $1 ,500

Oe -nic- I’i O s:

Aci r .us -tI crc a t i — -iay s of hunting — 1,000
Ai ,nua l value of above man—days — $14,000

Estimated costs and benefits of two 500—acre
greentree areas on Saline Game Management Areas
are as follows :

Costs :

i n i t i al  costs — $80,000
Annual 0&M — $3,000

Benefits:

Annual roan-days of hunting - 2,000
Annual value of above man-days — $8,000

Acquis i t ion  and development of a 30 ,000—acre
wi ld l i fe  management area between Saline Lake
and Red River  would involve est imated costs and
ben efits as follows:

Costs:

In i t ia l  cost — $ 3 ,000 ,000
Annual 0&M — $30 ,000

i - ’c r i e f i t s

Annual man—day s of hun t ing  — 30,000
Annual value of above man-days — $60,000

Est imated costs and b e n e fi t s  of developing a
~lI ,OOO—acre greentree sx,rea on Bayou Bodcau would
be as follows :
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lo s t  a :

Ini t ial cos t — ;~6c ,ooo
As~n sua i  0&M — I~l6 ,000

• B en e f i t s :

Annual man—day s of h u n t in g  — 14 ,000
Annual value of above man—day s — $16 ,000

c. E f f ec t  of Proposed Federal Projects on Fish and
Wildlife

Based -cii current  project  data , Corps of Sngineers
arid Soil Conservation - ‘e-rvice water resource
proj e c t s  in  the Louis iana portion of the basin
will result  in benef i t s  to sport and commercial
f i sh ing , and losses to wildlife habitat .

Fish and wildlife benefits and losses resulting
from the Red River—Cypress Bayou Navigation
project , the enlargement of Caddo Lake , the
construction of Kisatchie Reservoir , and 14
authorized P. L. 566 projects and 19 watershed
developments are summarized as follows :

Corps of Engineers  ( tables 33, 35, and 36)

Fishery b e n e f i t s  - 336 ,100 man—days of
sport fishing; ii26 ,800 commercial
f i shery  value

Fishery losses — 2,500 rcur,—day s
W i l d l i f e  losses — 7, 1400 man—day s
Wild l i f e  b e n e f i t s  — 2 ,500 man—day s

Soil ( ‘ onservat iont  Service ( tables 314 and 37)

Fishery benef i t s  — 78 ,600 nan—day s
Fishery losses — 1,700 man—day s
Wild l i fe  losses — 11,100 man—day s
W i l d l i f e  bene f i t s  — 1,900 man—day s

U. S. I- orest Service

Fishery benefits — 8,000 man—days on 2,000
acres of recreation lakes

Preliminary studies indicate that wildlife losses
resulting from Corps of Engineers projects could
be cr u i t i g a t - ul  t h roug h the development of wildlife
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facilities on project—acquired lands, and on
certa in lands acquired specifically for mitigation
purposes.

Wi ld l i f e  losses assignable to the enlargement of
Caddo Lake in Louis iana  and to the Red River—
Cypress -dycu navigation project could be
compensated for by the acquisition of 530 acres
of land adjacent to the existing Soda Lake Game
Management area in Caddo Parish. This acreage
would be developed primarily for waterfowl
management and public hun t ing  and turned over to

• the Louisian a Wild L i fe  and Fisheries Commission .
Estimate-a costs and benefits of this plan of - ‘

mit iga t ion  are presented below . All costs are
considered a project expense.

Land Ac quisition — 530 acres $ 79,500

Developments
Diking — 530-acre reservoir 7,500
Water control s t ructures  600
Pump 5, 000

Total $ 92,600

Annual Charge $ 3,137

Ope ration and Maintenan ce 1,500

Benefi ts
530 acres managed for
general hunitiss u’ 212 M.D. — $ 14214

530 acres general
wildlife—orienteul
recreation - b14 M . D .  — 132

530 acres managed for
wate r fowl  h u n t ing

1,060 M.D. — 14,2140

$ 14,796

Wildlif e losses result ing from the Corp s of
Engineers Kisatchie Reservoir project iii
Natchitoches Parish could be mitigated through
the dev e lopment of wil dl i fe  faci l i t ies  on the
reservoir site , and on certain lands adjacent
to this site. The developments would include
acquisition by the project of about 1,000
additional acres of land , diking for a 1,000—
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c, -co re -  wri t -~r~ -o~’l “ greers~~r’c~~ 0 - : : :!’: t o’ , ‘-c _ -s
intensive ulovolopme r.t of 3,310 ~ ‘ s- ~. cc c ij a c - e r~t
i- e-r - ’orvo l ’ c r s i :  f o r  c c c c u : - I l c : , roc , wi -L i t ”: ~~I o o - .c t i e:,
arid hunter - i- se’ . Estimate-C co:t.~ 

- i - e c i e f i t s
5 ’ hi:; I ‘~s~ ire- p r e a e -- c . - in c I ‘ - c .

ean i ~ - ‘ - 4ui :ition — 1,000 a- -r ~-s

ncve lopscu ’- :c - a
Dikiri g — 1400—acre ‘ greu:ntr - :- -o

reser sir 3 , -ii)
-ca ’. ci’ control  s t r u c t u r e s  ( La o)  I , 00

l c t c ns i i e  upland game
c; ai ist, ’ clout  - U ,000

lot a l  •3~u~ -7

Atinual Cis c u rg us -~ , 18

Operation and I-Iaintessor~ce 2,200

Benefi ts
14,000 acres I t o  e S u S i v e - L O ’
managed for gene-cal
huntlsisc 14,000 1-1 .1). — -~

- 3,000
14,000 acres general

wildli f e— o r i e n t e d
recrecltaon 2,000 -1.D. — I .000

1400 acres managed
for wnt-erfowl 800 ‘-1 . 1 ) . — , IX)

-~ Jf , c) ~)

W i l - I l i f e  losses associated w i t h  2o11 ~eu: ;-:x’vcjt ion
Service proj ects  in Louisiana wi l l  be- c o c c p e n s a t e --d
to some degree by normal w’-u t  ersl i c - pr -v - s c e n t
practices. Design features , such as crest
control gat es for wi ld l i f e c c ina r c - - c s : ’c ;t , i f
included i c c  p roject  p l ann ing ,  We-u iI~I a. cc-
contr ibute to the m i t i g a t i o n  of px ’ j ,.-u: ’ —
occasioned loss -os .  In view of 1~h u c -Ic U -r of’
flood d e t i c c i t i o n  and sinc i.’- - — - t i c - C  m u L t i~ - iuc —
purpose structures included in ice -n y— id 1 .-s
p lan n i ng , projec ‘, e -I ’F - : - c t s  On Ci cob ‘ci i w i l  I i t ’ -

r-:so-arces :xic’ -jl 1 iue-’ studie -- l js~ i i 
- ii ins a

watershed by won t - rca ic-i basir .

Losses to down s t rss ’.uc, fish arid wi ldl i  Cu - , b y t iC
• jar tabu~ cited - i i ’ ,  -‘ , w il l  Ou ’ c  in  if c ii ’ - -p u t ’ u.
s - 1-- c i s c’s of a - t i  en’ from ru-s - ; ’ -r-’- o t to : ; i ’- - r - t
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planned. Regulated outflow shoal-cl , in general ,
not be less than natural average cu. in i cn usc, mont h l y
streamflow for that month of the year . :Iuch
regulated flows should approximate the natural
runoff  cycle and tend to preserve downstream
f i sh  and wild l i fe  resources .

3. Oklahoma

The State of Oklahoma , along with other States of the
basin study area , will exhibit hunting needs at the available level
of supply by 1980 (table 27). Except for streams , fishing needs are
not anticipated until about the year 2000 (table 31). As in other
States , localized needs for hunting and fishing will occur in certain
parts of the basin.

a. State Plan for Meeting Future Fish and Wildlife
Needs

Stream preservation proposals include :

Approximately 16 miles of Muddy Boggy Creek from
Its mouth on Red River upstream to near Uriger,
Oklahoma ; 20 miles of the Kiamichi River from
Red River upstream to near Sawyer , Oklahoma ; and
about 29 miles of the Kiamichi River from near
Tuskahoma downstream to near Antlers , Oklahoma ;
about 20 miles of the Blue River upstream from
the town of Milburn ; approximately 147 miles of
Little River from near the town of Hanobia
downstream to the upper reach of the proposed
Pine Creek Reservoir; about 71 miles of Little
River downstream from the Pine Creek damsite ;
about 32 miles of Mountain Fork River above the
Broken Bow Reservoir (14) and about 11 miles of
this river below the dam to its j un c t ion  with
Little River ; about 11 miles of the Mountain
Fork River from the Broken Bow reregulating darn
downstream to its juncture with Little River ;
10 miles of’ Glover Creek from State Highway 3
downstream to its confluence with Little River ;
and ol miles of Black Fork ru -’ek upstream from
its junctur e with Lit tle River.

( 14)m is  reach is located in the pool of the proposed •~- Ic ,o rwo , s - i
Reservoir , which is a fe-at ire of th ’~ early—ac tion p1 ‘ic . the-
posi tion of the Okl ahoma W i i , i l I l ’u ’ - ‘on se r ’vsi t ion  C o m m i : c c ; iu c t  w i t h
respect to the Sherwood Reservoir is •cs ,winia ’ f’ -i in a resolu t ion
adopted by tha t  body on iay , l)~ r . ;~ cony i f  ~hue re sol- it ,  ion is
included in this appendix as ‘ntta’ hicce :c t. A.
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tre’icc; ’tc -c ’o sa d’ vuola f ~5 e-r , tS

It i s  c s t i - - . ’i t e u :  L l - o t  LI pablic access sites are —

n eede d ales ’ tb- CIi 5 su es c-f st r t acc s ulesio’nate--i
for p r o o c e s  , t i o n i  in Oklahoma . Th provi u ho for
p oe-l ie  ‘ i . e-o s to th e  Red F l-i cr  ma l i ,  s t e - c c ., t i , r ” ce

si t e s  hia -c e heei~ included in ~ t h i s  ~ i c - t i .  l ice  f i r s t
site is 1:: -dlately downstream frocc. isenison locio ci ;
the second cite is Lear the town of lien , Irix or
Kemp City; arid the  last site is 14 rccile s west ; 1
Hendrix in dection 18. Access to this site would
be a-.ci- cnc s • l e ct i o n  19.

lo t ,  r sriciua-~eccuent s t ructures :

Water control structures should be included at
call of the larger Red River bendway cutoff lakes.

Lan d ‘i n su i s i t ion :

Cons t ruc t ion  agencies should consider the needs
of wildlif e resources in acquir ing proj ect lands .
Frequently , a small acreage of valuable headwater
bottom land hardwood habitat  could be acquired
for mitigation purposes . Such areas could easily
be brought under management for wildl ife
production and public hunting . Special attention
should be given to potential developments for
waterfowl management and hunting .

I L I 1J1iC acc ess to wildlife  manageme sct—put-li;c h u t , ;  lug
areas :

All—weather roads to these facilities ss ,ocill be
inc luded in con j u n c t i o n  w i t h  w i l dl i f e  h e - -- . i :psc : e nt s .

Preservation of unique w i ld l i f e  h a b l t c i t :

Areas deserving pres ervation in their pr esent
condition include the Ckyiine irive area of
Southeastern Oklahoma , the :oavcrs  ‘i;’s~d Ct -a t e ’

‘irk in Ccc Cur tai n Coun ty ,  the Mc~’iort ci in oe--onty
Gam e Re fuge , c-ni the Blue Rive-’r bottom - ur c t  re ’am
from Mi lburn , kl - ’ih- — cc c i .

Spe cial planning i tems:

The Oklahoma Der- -’ur- tru.eri t of Wildlife Conservation
requests  tha t . :
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- 1 o r s i d e r s c t i o c c  be given to e-sLablisr:cing a
t r o u t  t’ioh’-:ry below lc;roke-n how i t e c ’-r v e ir .

Water storage be considered for the Durant
Fish Hatchery .

Several fish hatcheries be constructed Se- loW
proposed reservoirs in Oklahoma .

Walkway s be constructed adjacent to highway
bridges t i  serve as fishing platforms and
access site-s .

- 2o n s i d e -r ’at i o n  be given to multilevel water
out le t s  icc reservoirs wherever warranted.

Water releases cc sc,ade from Lake Texoma for
lowrcstr oam f i s h  and wi ldl i fe .

The placement of be-m s ‘and piers for f isherman
use in tailraces of large reservoi r  p ro j ec t s
when such facilities are found to be- feasible
or appropriate.

b. Suggested Way s of Is~p1ementing Fish a i d  W i l d l i f e
Plan

Stream preservation :

Me ans of preserving streams or s~ 1e-ot reaches of’
streams will recpoii-e that ad3acent lands  be
purchased or leased. Acqu i s i t i on  will  take t h e-
form of scenic  easements  or fee ownership.  It
is envisioned that fee ownership w i n i l be p r i ; c c i r l i y
required at access sites. The acquis i tion of
nec essary lands may involve j o i n t  Federa l—Sta te
partic ipation with respect to both acLmic:i:;trati:-i,
and funding . Each stream must be evaluated
separately to determine the most f easible soluti on
to these requirements.

Estimated costs and benefits of stream preservation
and related development of 62 access sites in
Oklahoma are as follows :

C o s t s :

Initial costs — $159,000
‘nn ual (~suii,~ - -~~5,O00

I’: I i~ — lb
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p1’ - ‘rc ccia .

- ‘os Os

T :u i’ Lal :-:;ts — -iL 00, 1
A c , c - i otl - c o s t o  — -1 10 ,000

e-c :e- - - I c.s ( ‘
~

c s .  ic- i rr:asc— - : ’ ,:.s c-C f i s u i t 5 , ’ — 100 , --
‘j ca L - i - :  of’ - - U - v  : c ’ i s ; —  1-c o — - I 100, - -

- - ‘ a l e -n cc , -i c -cg’o :- ;- c u ’ , S’ i - i - c t c r -o s :

i- ’ate-i’ c o nt r o l  sti’ .ic t sre :c i s :  I ; - - - ~i R i -  Iv’s::
c o u t - c - f l ’  lakes s t - c - U - -I Pu: r-rcvi .i-:- -C by tsi ,s ‘ .‘ - :  .

~f :- ::7lal r lanning  I tens

tin e - est - u b i s P c c c e s ; t  of a t rout  i
_ s o t  -:- ,- c - ~ no b- -i w

- 
c d ~ ;e 5 l  1 h e - s e --nv - in , an - I  otr , ’~r ;;

~:-“;i’il i ’ . ems
h - -  l ’ i s s ; u t : - c e d  under exi st  ic- ic F e - c o r ’ ,u. ; ‘ce-:t —

:su ’ : n in o  c~ssi ct ’ a i s ; c ’ o  c ; - o ’ram :- . , e t i l e - I  s- .s - , i e s
of each s’cn ‘s’il  v i i i  be r e q s : ir e -  i ‘ .- c - u.-1’ cc i L e -
co s ts  ,asi I r ’o-l c i ted b e - t u e - f i t s .

Wi l d l i f e  h a b i o ’a’ c - - c q c i o l t ic - sn :

The f L c u t ,u , i n  I w i c t  i on  w j o h  c u r t ’ ,;:, ; i- - - - i ’~n :i1
- c c- s t — s h ’ ar i s e -  pI’ovis l a s si , - o - n i l  I ‘i u c 4 c i t ’ -c i c ,
cl- vu .- l r s -  n - C s i t i o : : c s i  W i  I - f l i t ’ -: o’- c iu r in u ki- ,1 ‘- . u .

tb-a abc- si -c ’ : of I e f i s , j t u o  n a t o in t h i s  to -- ~- c’ I ,
however , or - - c l - c I - - c -- soy est i c - u es 01 ’ cos ’
be~~u -  ~

‘ ‘ : •

(5 )stream fishery b u - t s e - i’It s  es’, uUI 1:1, - ‘i t  -~L. 10 ’ ‘;, c c t , — i c y  ui~ c- -ul
wa te r  f i sh  h a b i t a t .

(6 ) St r c - c ec  h e r -f i t s  est .c - t t - ~ ishied ‘ i t  I L —  Cci’ W ’ u l ’  W i  ‘ - S  
—

str -arns nd n~iv es’s.
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Public access to w i l-.Li f e  ‘n- oas :

0.ccess development should be a j~-an t of t i i - c

acquisition of new wildlife ins et : : . ute Cess  to
existir ’t- areas should be provided by the Sta ’.u.- .

Preservation of unique w illii fe- ti cic itcit :

Where not affected by proposed con -ti-lotion
projects , the Stat e should be responsible f o r
maintaining these areas. On project sit- 0 the-t-e-
would be a joint responsibility .

c. E f f e c t  of Proposed Federal P ro jec t s  on i- ’t sh and
Wildlif e

Corps of Engineers and Soil .Iot servat i -oc :  Service
water resource p ro jec t s  in the Oklahoma portion
of the basin wi l l  increase spor t and commercial
f i sh ing bene f i t s  at the cost  c-C valuable sore-cot
f ish hab i t a t  and wi ld l i fe  h a b i t a t .

Fish and wildlife benefits an-a losses resulting
from the construction of Luurant , ~-luioar ,y , Parker ,
arc ’ McGee Creek Reser”z-c-irs , ani the Thskahoma
and Sherwood Pump—Storage projects , t h e  Fed River
ban k stabil ization projec t , 6 au thor i zed  566
projects , and 12 ear ly—act ioc :  wat ershed plans c-re
summarized as follows :

Corps of Engineers ( tables 33, 35, cc-ct 30)

Fishery benef i t s  — 305,000 man- i’u,y - ; of
sport fishing ; :~i36,’Os i, ;- .’ .

fishery value
Fishery losses — 

- - ,T00 :ciar ’ i— - l c sys
Wildl i fe  benef i t s  — 900 ccarc—dc~ys
Wildl ife losses — C1 , u I s u O  c - i a t u — .icc:; o;

Soil Conservat ion c 3 c - n v i o e ’  ( t a h l . - s ‘lu : 1  37)

Fishery benef i t s  — 13, ) 5  cc , c -u i—day s
i - i -shery losses — 1400 ma r—hay: ;
Wild 1i t~. b cn , c C i  ts — 1 , OO c :u c i i i — -icio, :;
Wildli t’uc losses — 6,1400 man—day s

k I l l _ t i
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i~~c - ; s ’ y t - c .  et’i’.s  — IOU s;~;.— cc ,~ 5 cc . - , ‘acres
5 - 0 : ’ cr i- s. ic-Fe -s

i , j . l L 1 5 ’ .: --t,e -C i ts — i , )c0 ; . c — : : c . 1
- c c i ’  o- : ,‘reec, c 

~
‘ - - 5 2 - . 1 n - c

U ilh’: c--c , - fit:; — ~~ H (~~ c , c — c ; ’,’ .: cc ,
I - - , 5 c-or es -of ~.c i c ,  to : ‘: ‘ s- I  101 !’ - -

- 
( i c e - I  en  ‘c i t r i  ~ 1 c c , c c —  s - t a  

~~
- n

1 ,000 ‘ a - i - - : )

h n - ’ J l c c c~i r c - t ’ : s ; - . t i e s  i s s o j o t : th a t  v i .~~.I t ’e- ooccses 
i t s ,  S c , - s o c - c - c  O, - _ -c ”a’ - . -~ :

, t , - n ’c- o , - - , - - n- - : - , ; r  ~c . :  ‘ f l -  h - c - - I R i o - c ’ cc.aiu s t - - c - .
- 5c j-c s i c , L - j ij z c , t i o r :  c c ’ ,5 ec’. - u i t be- S r i I t : , ’ ’-  I

+ l ie cicq u l o i t  1 s, c - c u  I a- c ~~ ;u c c , e - s , ’ O f  a 5, ;0- - — ‘ a  ri- 
tic t, of s - c t  t i t l’;  vU  I . i C e -  b ’i i , i t - a ’. . ‘ibis t a d  l iLy

b -
~i 

-
~~ h r  - by th-o H’- •~e- ’t ‘c c i  t u rn - - i  -ov ”r

to the  - sF1 - c ‘a - tc c e--n ~t ’ F i ,  sill- : - ‘ e-s,.’ ’:r’v’atioIc
I’~ r W i l l ,  l i e  !‘;~- 1 c c c , I c s ,  c - s . -!  ~-ic s U- .c t n - c c t i c r 1 c
icIs ’ j c ; . ’at u :e - c -olsts cc,.f L- - -- : .e l:ts of ~hi . ; - r , ‘ a c ,  i t ’
si lt i gct t ic - ci - ir -- as t ’~~ +: - r c , : :

Land A c q i n i s i  t i c - c ,  — 5 ,000 a - m - -: 1875 , 000
i)eve ’.L op-c :o i t s  ‘ - ,000

Total .~~ u ’  ~~~~

u ,c u s~u;ii . ‘ t i ’ ,r’ - ’e ~‘ 3 , ) 
, tO O

PeI’ i t i i .  c - r u - I  : -i - ;i : . t : r i c s c ~c - - - 0 , 1 5 1 )  -

I : u c s u e - I ’ l  t o  -1 ,~ , ciO O

Wj l d l i C u ;  lo c r - . i .  ‘ i r s — fr sscs : - ‘ n - I’ L-n ~-s -C
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- in Ik i  -ch omni
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provi d c l  by L I ;  - I l- u i ‘c -ct c n n  I - b -  - 1  - 1 coins st  ot ’
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pi - c i -ot i -cec . Lue ’s lo t  Ce- - i t u r - - , : , s- ac t .  as :r’o .;t
c o n t i ’- ol f- cit e s  t o t  wj i . t U  f .  cc c c ,na , ’- - c c -, c c l  , it ’
m u  c~- f - i  as ~ r’c-~ u - c t  ~: ,.cs,na tOc; , . . .. cia So

Contril:-ute i,. tb: ;c .i t l~~c i .  ion .t’ t’’ i - - c ’ —

occasione d  looses .  In v t e - w  cC ‘ c -  c uctt. - - - x ’  -

flood cc- :-t ’:;:t I - . :, cc: Si :s’l -- — c - c . c  c c . j Itl:
purpose s t r u - c ’ ,,r- - in-d c i t  Ic, or :y— ’c ti .sc .

p lanning , p r- :~ e-ct ‘C ’ f n : d t S  soSm t i : , l n c . t : . c - 4 i 1 - ,1i.i i c
resources sh oul -I b~ s t ; . l .c-c -  i t  - c - pt  I s, a
wat -o rshed by y at e s -  she-- i  b -n o i s .

Losses to d o w ; o t r - .cs c. l ’ i s s n  c - m d  w i .  L i f e , be -y e -n-i
those tc ,ibsaia ’. e- ctu :o ’-: e- , w i l l  cc -a! I t ’ ct - !:q cci t cu
re’iu - ao-es of vat ci’ Cs-on, res€ -c-’v - . I c ’ . - ei”- act
planned. o e . c u i a t e - i  out  C l .  -v s1c ~~~, I , ic eu :s u. ’r st l
not be less than :,atu .ral a c e-r a e ’: - .Ini cs-i . cc. r c , cur i t h ly
s treamflow for th at  cc, a~, t c of t O - ye-ac. - a sh
regulated f iuws  SLO- l .LuI  tp c.’L’~ix: c ccite- t h c e c , a S -u.r cj l
runoff cycle- ‘ar i d  t e n d  t o  ps’esec’ vu o 0, ‘ a c . c c  I r u - c -c c ,  f i sh
and w i ld l i f e  resoor -oes’ .

14 . Texas

It is ant ic ipate d s.h ; u L  the-re w i l l  be- i u w t in i c  needs at
the available level of supply in the L-a :-c’ns ~- m t .ion of’ the basin b y
1980 ( table 2 8 ) .  Fishing needs for a .i ly e - e s  of water  areas are also
expected by 1980. Localized needs f or fishing and i uscting will likely
exceed the State levels in c e r t c c n i ;~ areas .

a. State P1cc, f o r ’  I ’Ie - i- :t j r i 0  Ftitur” }~i sbc arc - .! ‘Ii idli Ce
Needs

Public t ’i s I s ’ : r q i  ~Ie-~ - ; L O p t I i u ; i i t s  f - cU i - ,c a.’ ;e-ss
developrsn ents , tie-v s’ s -c lu I i’ :I- iei , 1 s , and n - o h s  for
recc’ - c -.x t i , cnc .:i -‘ i re-as will b-u ,’ I u ; t u r c s i i n e d  dun r u , ’
deta ile- .i s t - c - I t  cu t  spec i l ’i .c  p r o j e c t s .  , c p c ’i al
cit t en t ion  sOcu l:~ be ~ci v - c ; .  to  - 1 e v : ’ 1 ancient  of ti arcs
t ha t  would  provide  releases of cit I c e - c c  200 i i . t .s.
from Texarkana Reservoir for downstr’ - am fish and
vi Jdl i h’i:.

b. l I f e - c t 01’ r’o,posed Ic-cleral I’ s - i n ’ - ’: on ~i ccii c- n i
W i I  I l i fe

LOr~~s of Eng ineers 0 , 1  C i i  I b o r u o u : i ’ v - n  t. i ~: Ce rv  ice
wri t ‘i- r o e - c - i ce’ j — n - a j e c t s  in t ic- ’ ‘ Fe xc ic ;  t -- ,ul ’ t ion of ’
the b - c U r t  w i l l  1 ; ,  -r ecc : ;e ’ -sp or~t and c- -nL’1~r’1’u- ic-I
f i sh i  :~~ b e n e f i t s  ‘ c i  I nc u cx I~:’5is e- of wildlife

hi - ih i t  -I
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F i s h  ‘ie - -i  v i c - i i i I ’  au - a u d i t s  c-c ,a 1uc- , .o ’-s c’
i ’ s ’o: cc ‘, - - co :Str’:ctie-t , oi’U ’ u-cc ‘~e5st I , c -c -nbc - sc ,
c u r , ; I~ i t ’cc ’t y Oil , ‘ u :,c-’r .’j ; ’~c , ‘_ ice ’  L ay ’~ ‘c’’’ ’ :1 

-. , t n - ’ ‘~~, 1 - ss ’ ‘ .~- ‘c , - c, l a l ’ I c - - l i e -  cc-e r- , ‘I
- y~ r- os at’ r ccs ’,c I ; OL t  I - - n c  p t’n cu , cc , -i - 

‘c ; i t ; - - c C : ’ - l  I .  1. 5 :n’ -aj~- ’dt ~5 at id J ) i  ‘cc-i c c—
‘a r c t i c : : ;  ‘ c i l ’ , ’ - : , i l l u . ’O , I ’ )s ’s”c-c’:c ‘11” - :‘ -o~5c . Uu: : cm~;

Corps of E n g i r i ::r’;; ( t’:SOi e’d 33 , 3 5 ,  a; ‘0 3 u u )

Fi,;}.’:s’y benefi ts — I~:c,u ,,3QQ cc , ’c:,—dav:: of
:p i l’ ’~ f i s h i r u ; ;  :117 , 1) 0  domr :u-rci ccl  f i sh--ny
vii i inc

F i , ’ i n e r ’ y  l o s s e s  — 3,300 ci’ci—d ’ays
‘F i ld l if e  h iuor cci’it s — 3,300 man—ui - c:,--
W il - i li f e  losses — 9 ,t- lcr ) r :s’as:— ;’a1~’cc

Coil  Conse rva t ion  Service ( t a b  I’.s 314 ‘an; 37)

Fi.;hicry b sue-fits — 67, 300 cc, ce, — ic -y s-  of
spor t f i s h i n g

Fishery losses — 600 man—day s
Wildlife b,cc i,~fits — 1,000 ic c -cisc — I- ;t. c
W i l dl i f e  losses — 3,700 n i au i— - i c t y:;

U.  C . Fe-re- st  C- .crvice — no new - 7 0 5, 0 ’ vu - I cc .
planned

Prel imirsary s tudies  i s , d i u c - cte tha t  ‘,- h l , ;L  t ’~ losot’ s
associa ’ ml, with  the propose-I --o cc fu ’ e c ; c t s ; l
Li b ’r ty  hill lIes -nyu irs u d O i l l  ‘1 L ’’ ’ rsti t- I ‘ i - - u  c .
p r o j e c t — a c q c i m i ’ e u I  I c-r ids  it ’ Li O i5 ’:  ‘ cli 1:5

c-cr - li ’c er ,su:- ’l to the TeXas I ‘ark: ” ‘e ’ :uI  -h L I I I  i ’~-
u e- e - ; t l - t c c c -~r u t  c u;’ wi 1- i l l fe pr’od i:c I I Ouc  c- ti .r i l l  i~ ’

h u . r u t i s i u ’ . ~
‘ u’- -au re-ports oil t i n e - s e -  S~t i u ’ i c t , S ‘it

the time of detailed study will con ’ c ciii r u - s c s i  t i c
recormnex1dations r’c-,’ardlrnec ni t i c c - t i  -cc.  p 1 c.ic;rring
Rildlife losses resulting from Liii ” .;or ; s c t  r u n e  Lion
of t hu Tit;co, CO~ riSy Reservoir , the u:s,icic ’,’- :cc ,i - s ,t -c-I’

Caddo Lake, ‘triO tOne Cypress I- -c cy ’u i c - v i c r a t  i c - t i
project could be m it l otte,! by t hu  ‘ o q u i sc i t i o n
cic , 1 chev e ’lopnne’ r i t  of ci 2 , ) c O ) — c i c r ’e t cc-ct of icc; I i i i

the Culphur Riv- -r bottoms below T ’ :x c n r ’ k c i s i c t  i i ” n ; ’ - r v a i I ’
in  -owi ~ - c c s : u i / o r  Cc-sc Count ies . i i i  t ’a;’c t l i ;
woui.d be ;c ’qc i i r ’o  I by t O -.’ project art t t ur’rx-.’d -v ~ r
to t O n i -  . - -x c :  l arks and ‘.1 i id l  1 Ce - l u ’ s - u n  tsc. , -c : - Cot ’
w i l d l i fu - 

~ 
l ’~~, lUec t _ S oc is; 5 f’cl’ilC hisi~:t I n , ’ . -Icc ’ i c c - c t u.

costs and be - r u - i i ’ s of tinic ; ~- 1 c ci - sf  m i t i , ’ c c t i u c ,  are
‘is follows :

I l — - I
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Land A-:-~U s I ‘.-i .n — 2 , - Lo t )  acres ~~-U0 ,000
Developrne:~t it; ,

To tal ~‘ 30,700

Annual Charno $ 7,000

Luperat l o t ,  c-n c- i -lain t’:csoa:, oe - L~ ,k:Lt ’l 
—

Annual Benefits :1 12,500

Wildl ife losses associated wi th Soil Conserva tion
Service projects in Texas will be cornpercsated to
some extent by nor:csal watershed improvecccent
p rac t ices .  Desi gr: features , such as cr est
control nate-s for wildlife rc:anagement , if
included ic . projecc t planning, would also
contr ibute  t o  the mIt iga t ion  of p ro j ec t—
occasioned losses. In view of the number of
flood detent ion and single— and mult ip le—purpose
structures included is’s early—act ion  plan ning ,

-t means of compensat ing icr f i sh  and wi ld l i fe
losses should be determined as each respective
watershed is studied in detail.

Losses to downstream fish and wildlife , beyond
those tabulated below , will occur if adequate
releases of water from reservoirs are not planned.
Regulated outflow should , in general , not be less
than natural average minimum monthly streamnflow
for that month of the year . Such ;‘egulated flows
should approximate the natural runoff cycle and
tend to preserve downstream f i sh  and w i l d l i fe
resources.

5. Special Basinwide Planning Features

- ‘ Endangered species:

The preservat ion of rare-- c - s i t  endangered wi ld l i fe
species is a considerat ion that mus t be stressed in
any basinwi de fi sh and w i ld l i f e  planni ng ef fort. Two
speci es of endangered wi ldlife , the American alligator
and the southern bald eagle , are occasional ly foun d in
the basin , while cc t h i r d  es~danC,e-r ’- -I sp ecies , the r’ e-~i
wolf , is reported to exist i n .  the core r’eme-ie’ r eaches
of the study ar’s- s.

Planning  for these sp-.- -ci ’ c.s ’ - s d t u ,-nc c on ~-~‘H ecU-ct-
measures , which  cc:ccy I n i  e-b - p-r e - ser  v’ nt ,  cuss e-f ’ li i ’ ) t a t

1 I — i , 
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, - i i sc U . ’ ,U o c , c-: n ; ’u ’ve - s i  thc ruo u~’h ~-ut ii - - ‘iuc’o -It i’s:;, ‘ca l
ot he r’ o s - - c i a  I cc: - c ,ac; ’c :c u- .’ c .T . rsrct cct ic--;s . ~l’he- .in i ~~~

-it’ 5 ’ have, Li or, i- ’ u c ;;i / ,c t  a-~ t t . c r ’ i , c e - -s ‘:iper l i t - c- : ’ ;:;

t’n ’-cc c-. t:,is C c:,; to ac’~~-o l;’e- tar dc s ci:,- -! wc-t scc s Un fisr,

‘ is, - ! v i  . 1, 11 ’s . ‘ i , r ’es atesn c ’si  ‘wits u extir ,ctioc.. It ‘ u p t e - ’ s~’5
t a c i t  a ~jcue— r’ s:,,c-: icc -ui tcxt— f-r ’cs-: r”Jcc t : cc, f.c’ oex ’- ccc I v  the-
cc , c - S t  r ’, -cc. ; i L i -  I’ ’c-~~~~ t o  su es ,  , c c s , t e - c s , ’ it :  ‘ c c ’ ; Ho-I
iti ‘,‘-  1’ c e-c i a .

,‘ .- svce -n’ .’ i ac .  f i s h er ie s

n c  c - c ss i t y  , C ::ccsei’ olut ! ‘i suuLr I ,  ~ l
i n c r , i r , c is tre’’sLe-o

0;; a hc- c-sic,w i I ;  c on c op t  . , ::‘Iicro ’, ions -ire t h a t  ;‘-lic,n j r ’n~r
co : , c i  ; ,cr - i t . i - ,, ; - c c  C ur  t n i i s  r -- sour c- ’. w i l l  be ,;care I t
f i s c ,c ; i u , - -,cl p r o  t n - c t i o n . .  To ;

~d-;quate1y s - ic - c , to  cseet
:‘ut :u- e l’,, u u i i ’ u r s i , : : , t s  f-;- r t h i s  tyl  -; .a f ’  n i  oh-  cry , a u .u.mber
of’ c’no, ’r- -j c ;~; ssioulul be in i t i a t e d .  ‘i’iie - :; e w o e - lu  ir . c lude
a q ’ n c c r , t i t c c c . ly e  ‘ ;V a I U c - L o D r ,  of t t , rc  ; , v ’ n i l s , n L icc resource
base’ c o v e -r ’ i r i ~ ti ne -or , ’. iI~: Arl-ea c ,cc - , s— .’in n i  t t ;— i l s - d  -ci,: I c .
t he  deve -lops ; .e-r .L c-i ’ a h i g h i  len;ree of i c e c t i t u ’. i _ c - s i c - i
control over ficcic irp; e-I’fou-t L-y ‘appr~op;’i m o  Cc.au~
agencies ; i_ l i e - rs,a:iacrel ccucs , t of t i n t -  fi sI.~sny c-s an i nt-er—
L a s hi ng  syvt ecc :  of -c c.-n t r o l l. - ’- -I h a r v e s t i t ni c u c , i t s ;
addi t ional  ne-- v i - a nc : i  Oil i_ he t e c l nc , i so a l  ;‘n’ -., i - l - -ccis of
vo l ‘ .OceO ha rves t i :,~ c ; i e t i u od s  under  c- st  cal bas in
con d i t i o n n s  ; cecil c- sn e - v -~lsccoL i-oc; of t h e -  e f f e c t s  of
i n t e n s i v e  removal of :occ,rc;ercial c~n i  furci e,e- species
on game fish popu la t lor ns .

In addi tion , ar:y realistic as:;esccrnie’ni l ou t ’ j c. -j u n s t n i a l
f i s h e r y  p o t e n t ia l s  sc ;us t  r c ,. co e r n i z e  s p o rt . fi , o l n i n i g  c , - -c , ;s .;
Inc h e - y e - l u n d  -

~~~
- a 0- clsinc ce-i p s ’o, ’rc tc c, e’ - ,cpa b ’lcu of :c,;cx itr,i sing,

be un- ,,- f It s  Croci t .c ’.e t o - i_ a l I’i.;c;.-n’y n e s o in r s ” - . ‘ i t i s c r e  is
cor~s l Ie-cable c t  ate inc t e i ’ e st  i c c  s t u , ck i  c ,~’ ; s c r ’ c s i ,vores
such as coti’iped b ass , nor t oct’11 pike , cc: . ; :  at ’ i i  lan ge’ , - in , -;
waI t e -y e- in r’ u-’ se u I ’ VO i i ’ s  . 2cc- inc - i  l n u a m n n -ig ,er c c ’cs i t  w i  L I  c O cc i
f o r ’  alloca ’ I c c , -o f ‘~h- .’ C -l’ s , ’- , - t ’ i s i c — i c s - i ’ , , s t r -  ii t ’ i c c h

bc-se I . ’. to ri s,,~ c cbu ;~c I t i s - . h ; c c . L c n c c c e -u i  ns , - c x i c c i i c : ’ u ’ i - -
~. r ,  c - f  b o t h

t i n ’  : 3p01’t  c-tel commercic -ci fi :s), s ’ry no’ ‘ ‘ c , t  i’d:;

kiter lucci i ’ Y c-c-sc- r i :

i_ n e -n -:’ cxi:;’. icc t l ~- - 5 - 5 ;c i s ,  ; , - An c ce’ r’O i s t  Su ’U ’ uOe ’ : ; cOt ’ ol l u tio n
which ‘ir - I - ’ ni ’ - , - - r u c ,al i_ c- c fisc ic c c’ ,! w i L l , i t ” -  n ” - ,c’J ;n’cecc .

W i t  On i c  - i’ -ci sc - cd - ccip in cn :; is or i 5, , h i  e-; I r I a I ‘xpscrc: I or ; , c u c , d
, csrn .,s ;- c , s , l l  c c -  r - 

~~
- . I c , ’ i c -n ; ,‘nu’wt On , ‘he i- s ’-c - f-lt ’rc, of ‘dc-i en’

-l’~ ’ Ic w I l l  be ‘ - - cc i ’ - ;;u - ~ t’ -’ c - c u t ,’ i s. tin e ’ I’ d l ’ ’’Otc ’ ’ ci i ’;
fut. ‘ nrc ’ . -1st c i i u i i s h e u i  w c n t e r  qua l i  tr :51 c - t h i r d s  should
be icc upi ‘‘sc - ni l ‘ci m d  u5’rh , r ’ u;e c ’ I  t i c ’ ‘;, ‘tu n ’ t I  f u n . ;  i n n .
icd ,’’ cci e - uI w cc; ;t - ‘ s ’ - - ; c t : n e s , t  cc . , - ’  t i c ; !,; ci :, ! ‘ , d i n ’cc lu , ’ ‘ ,‘ i - ’ r c  u I ’

X l  l ! ~~~c
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flows from ex i s t ing ,  and proposed reservoirs would
offer feasible solutions to this problem .

In conjunction; with the comprehensive study of the
Red River Basin below Denison Dam , the Federal Water
Pollution con trol Administration has identified
sources of :ciut i i ci ~ - ’il arid industrial pollution in the
basin. Wa’.€~:’ quality stor~~ e for down stre am poll ut ion
abatement has bee n-n included in several of the proposed
water resource projects. Fish and wildlife benefits
resul ting from propos ed wa ter quali ty releases from
these projects have been estimated , and are presented
in table 30.

B. Lo ri g — i- . ascee i ’ l an t u i s i n

Long—range p lanning for f i sh  and w i l d l i f e  in tine- Red River
Basin should be considered as a cont inuing process , cons i s t ing  of new
project proposals and the imp lementation of current program s as the
need arises and funds become available.  As mentioned ear l ier  in th i s
report , nlar ;nnircg bey-ound 10 to  15 years is cs ot considered in th i s
e f f o r t , but i t  is believed tha t  cer ta in  loc g— :’ann ge guidelines can be
lai.t dc -w i ,  at i_ his t i cc.u .

illesner;’.s of a tuso - — i c t u r u g o  plan rue - ed o- I  to protect c - n i  enhance
:‘iv b  s i t u - i  ~~. 11 iTo :‘esu --e’scs ii; L s , e  -list- sat future will likely consist

• of’ ci-,cdltiornal stream preservation measures , additional public access
facilities , th e pres erva tIon of hi gh—qua l i ty  w i l d l i f e  habi ta t  for

i ll s  use-, p r u v i s i o r~v for r’cot’rw-;ir management practices , and means
r~-vi j isci ’, downstream flows in quality fishing streams .

V I .  ‘ L ’ ’ ., l ,- , i

~~. ~-~rkaso ;as

Fishis. ’ n ods

‘L i ne -r e -  is no an t ic ipa ted  need for f i s h i n g  in Arkansas by
lti ’ , t ( t c I  i c  ‘0). Localized needs , however , that may not be ref lec ted
is ; t,h nc ‘tate tu.:taI.s , C n n  be m e t  by the  proposed stream preservat ion ,
ccc.’esa’ i c - ;’cicu p s c le ’ni t , arc I reservoir  projec ts  proposed by the Corp s of
; , n n g j c c e c s - r .  cisc ; ! lo l l  Cos~c c- r vc - I  I - j t t  u : -e r vi ce .  h e - s e - s- c-c- in p r o j e c t s  are
ev ;cl n- - m i _ f ;  I in t a b  tes 33, 3m , and 3i_

.1 ec tlrn g, sic- u.- Is

The i -00 bn sin t i n i ’ t i ” c i S  i n n  Arkansas (t ab l ,e  25) can be met by
provi .Iinng additional wildlife lands for public use and more intensive
managerniern t of ‘c x i s t i r c ~ publi c lands . I u’u.’p cssc ’;-l cons t ruc t i on  projec ts
in ,‘,t’kc-no -ci , w i _ h a u l , ,-c~ juropri n- ti _ c n c , i t i n c i t , j u o n n  measures , will  resul t in

~~ I I

- - -
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s lg : l i n ’ic a :ct  1o~~~,;ic ui I’ sc - irs ’ .  i sig -appo r ’t - i n ’;it y  ( t a ble ’s 36 and 37)
W i 1 c- i i t ’~s— o o n ’ i e m , t :l r e - e - c n e - s u t i o n  benef i t s  w i l l  be re-c-li, :’c -,i at the -o:’cheat
Reservoir  s it e- . ‘ ac ,’ ;:; ’ - ,I means of ..t’ t’ :;u.-t c . ing  losses are c lv t c a  I t i
5ect i on .  V of ‘ . s n i S  .. s : - i i x .

• P. Lco i.nis ,is ,c . cs

F i s h i so c  sceeds :

Louis iana  wi l l  ‘c-x;’- ce - r i ’c r cce  needs for all type-s  of f i s h in g
water by 1960 ( tab l e  3 0) .  I t  is believed that stream and lake
f i s h i n g  r u e ’ e - u h s  ca r .  he m e t  hI,- p r e se rva t ion , additi ’~- scc il access , and
bet s o n  cccac.c - ecc :ecrs ’ . or ’ the-se wat ’s r areas . All types c-i ’ i cc sn ’cwsWnm
f i sh i r i , ’ r, -~- -~ :s cart be sc:et i_-p c he- propose -ui wc it -o r u r u v ’ .’ ioros c, e sct  proj  - - .ot s
if a’lcc iu at e  s ’c- ’uCtt ,i s’ u , .: : on’ f i s he ry  sc acian ’es;es: t c ons-I use ‘ir s- i r u c c o r ~ o ra ted
into  csn st rucc , i , or .  ru lcisso . ‘A . - ; evaluatior,  of proposed rese:”,’e cin  projects
by the Corps on ’ ll r c , c i n :e e r ’ sc c - rn , !  Soil -i- ,rs servc it ionc ,i_ e -n ’vi ce  i s  g iven in
tables  33, 3h , aeo n 35 .

i I ’u c . t i n g  needs :

The l~}-0 0 h cos :t n c s o  needs in Icoul s  i c-rc a ( t  -c -Plc  26) car ; be met
by providing addi t ional  wi ld l i fe  lands for public use and more
intensive manage t re s .t  of existin ,,’~ p ’cs .c l i c  l;is~dv. Propo::ccc -.i cons t ruc t ion
projects  inn b -ouisian a , with—out appropriate mitigation, measures , w i l l
resul t in sic -n i i l’lcant losses of n,eir;’.in opportunity (tables 36 an-cl 37).
W i ld l i f e—or i e -r ct - ’c i  re csr - ’a t io n  will  provide addi t ional  p ro jec t  benefits
through nature  pci ot :-lrcip )ny c-m.d bird wa tch i r ’s, ’ , especially at the
P i sa t c h i e  R e s e rv o i r  s i t e .

,‘, tn ’,uo~~I cii means -c- f’ : c f i ’5 e - t t  ing the  loss -s co’ u: ’ g i v e --n in
le ” c t  ion  V of tI ,is ‘t p t ” ’s ’l - ; i : - : .

Ok I u h n ’ o n c c c n

l ” i sh i r s g  sleed. c

i_hen’- - are s o arc ’.iei I’- ’c- e - - l s e e r s  for fishin g inn Oh i~~ioma
by 19130 (table- u) . .~ou,afi: ce -uI r n ’ ,- ’ ,; lv , however , t i u c i t  cc cc cy not be
r ’ c t ’ l , - : t - l  ir s i_ he  I t ’ , ’ ’ t ot ,, -’t t i- , -‘ is , be c o t  by t h e  i _ - n - c p ’.- I sn ,s’ , -asn .
presusr”.”mt . ion a ; , s c-c - -toss - I - -v- -I- cp cc:e :i I, l’o,’, t’;om, and r’.-verVoi r pr oj  “its
pr oc - os ; - - I by t h u . - ‘ c- ru s s  o t ’  i - r i - ’ i s : ’ - ’ - r v  an,- I t ic’ ’ “‘i t  ‘c r , : ’c. -n ’y- tl I on
Service. ke-:se’rvc’ i n ’  r ;’j tv t s - , ice ’ ov al  u-ct ‘ i’d inn ‘ c ub i u-s 33 , IA , c - m d  3i_

ii  urn ’ i n n , ’ in n I S

Tin e I ‘ P u  u ~~~ t irs , ‘ c i ’ ’ ’  a; in n °k i - ttc , u n cn ( t a t - i ’ -  - ‘( ) c- c e ’ s  h ’ c c l
by p r ovi -din cg cccii i i _ i  s r ; cc i  wi  ic-I l i t s  1 ‘ i n c - b c  f u r  j u l - i  i c use ax,,! more
j n t e c , c ; i v . - c - cci ns ’i, ‘ -r,-- n c - of ex ist inn ’ I n l c ! i c  lam I: • u’ espe ’so , - I -c c : - s i - : i _ r u , c t i o r m
projec t :; inn c - h I -i l ,  ccc i , w i ’ h u i ’ ‘ i p ~ - n ’ c-p u ’ i ’ n ’. n i ’ i , eu ’ l u ) l i  c’ , - ’ :; nt’ s, w;ll

-- l II — .’S
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resul t in s ign i f i cant  losses of hunt ing opportunity ( tables  36 and
37).

Suggested means of offsetting losses attributable to the
Sherwood Reservoir  pro jec t  and the Red River bank s t a b i l i z a t i on  plan :
is presented in Section V of this appendix. Means to mitigate other
project losses will be determined in Bur eau reports on these
individual projects. Wildlife—oriented recreation will provide
additional project benefits through nature photography ar,d bird
watching . Our s tudies  indica te  that  these b e n e f i t s  wi l l  amount to
c-boo’ 10 ,500 roan—day s annually at Corps of Engineers reservoir  si te-s
in Oklahoma .

D. Texas

Fishing needs :

Texas was the only Sta te in t he basin study area wi th
estimated needs for fishing Inn 1960. These needs for all types of
f ishing will , of course , increase by 1980. It is doubtful that the
in crea sed nee ds for stream ar nd lake f i sh ing can be satis fied
completely . Preservation and additional public access to these
wat ers , however , could lessen the problem. All types of impoundment
fishing can be met by the proposed water development projects , if
adequa te structures for f i shery management and use are incorporated
into construction plans.  The evaluation of proposed reservoir
projects by the Corps of Engineers and the Soil Conservation Service
is giv en in tables 33, 3~~, arid 35.

Hunting needs :

The 1980 hunting needs c Texas (table 28) can be met by
providing additional wildlife lands for public use and more intensive
mar;ncgtcsc:esut of existin g public ic-rids . Proposed construction projects
in Texas , without appropriate mitigation measures , will result in n
signifi .c’n :nt. losses of hunti ng, opportunity (tables 36 and 37).

.uo ,’gc.’sted means of offsetting losses at t r ibutable  to i _ i n n ,’
Titus Cocn rsi _ y Reservoir project , the Cc-dde Lake ernlargement , and the
Cypress i-ayou uu c -vi scc t ion plan are presented in Aection V of thi-;
appendix. Ne-cons of m iti gating wildlife losses on other water resource
projects in Texas will be given in Bureau reports on these projects.
Wildlille—oriernted recreation will provide additional project benefits
thr ough s s , ’i tures photography and bird watching . u .uur  s ’.;n-iies indicate
that 1 hnnuse ben efits will amoun t to about 18 ,s)Ou mann—days annually at
fort --s reservoir sites in , Texas .
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I i i  swcvscccry , the ot e n t i e c l f i s h  -an I wi l d l i  f -c  r -ir’ - o ; s  uSi ’

h I ’- ,c u i  l ’lIver i- - e-,c i n ,  : ‘ ,s h i - - c ’ ‘mi are believed to be c-e--:.e-r’sO 1’.’ - s 5 - ’ cu t’-
to c ,; civ the d ’ o cccc s c ,  I f o r ’  IA s h i ; , ’ and hcont icc ,’ until lO ch . 11;- ,:

t’ axi :rn : ion of ncce t I n s -I the cr , ’ s - i re--li_ e d c’i,ouou,hs , h-: ’,-:-- -v ’ct ’ , w i l l  l o p e - c d
upo n t i n e  concer ’ ‘ ‘ ‘ - I t i ’ r ’orts of’ tin e ru.;cc l’eu;t I v~ - O-t :ato coc .  S- ’t’v co t I J 5 c

‘cc-con ies .c-n ,J th l ’ : Fe-o-c- i’al c on n s t r u c t iu su  cig,er: c I es . Ger,os’c, ly , ‘ he-
i’. c, ’ 5:5 will have t h e  r e sponsib i l i t y  of n - r ~- s - ’rving des ign -ci t e- ,I f ’ ;. I
‘ d c -  water -areas , ir.te -rns ifyirng both f i s k :  and w i l d li l ’-,- c- ac. ’o , ’-,cce e - cc ’,,
s- n m” ;c; ,s , and pr ov i ’I imn ,: -c id i  t i o n a l  p c -lu  ~ic -access to lan-I an -nd w i ;  cr
l i c s ~~l t a t  o u t-s i d e  -ci ’ p roject  au - cc - s .

Collectively , the construction projects propos e-s by n e - c
- ‘or’s s of br’igineers c-mu d i_ h ’,; oil Conserv-atlon Service will r’-s’ci’. in.
:;“l fishery benefits c- sn ! c e ’ wildlife losses. The recomrnnoecidat,i cc c s
to fac i l i t a t e  f i sh i n i c ’ ‘ise- anti ;c;jrnimize wi ld l i f e  losses sh ould h,e
con s ide red  for  i nc lu s ion  in c- , o nn s t r u c c t i o n  plans , where i” - u ’ s, l U l O .
i ’hn i s , however , wi ll not ..i i’vc - t the substantial wildlife’ losses c’iu:c -’;ui
by inundat ion  of land area an ’: I ciear inn 5~ of bo t tom lac ’c —I f -ne: ’; t 1’ -c- s’
agri cultural us ,- . The mi t iga t ion  of th ese p r o j e c t — i a  hue --I losses
by ;e lul it iona l  Ic -ru-I a cqu i s i t ion  --or by w i l d l i fe  developc ;: - -n t s on p r o j e c t
I c -tu rin , is conms id e -r ed  an e s s ,o u ,t i - tl a r t  -c - f t in ,;  f i sh  amid v i  id l i  f , -  p l c - c ,
for the basinn . Otherwise-’, w i l d l i f e  resources of the fu t ure wi l l  be
d Irr:ic ,ivl se - -.l r a t h e r  than In n ; c r e - sc : c - ;u n or maintained as a resul t  of
COt c: c t r ’c ct i on n  c-ge-n.y plannninng .

xi I 1-~i
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Table I
kx l s t i n ; 1  Wi ld l i f e  Fac i l it ies
c ,: P ive r  Below Denison Dan’s

Arkansas Segment

Activity
Administering Location Total Acres or

Agency (County) in Basin Purpose

:- I’A 1- ACILITIES

:‘, aoh ita  Natl . Forest USFS Polk , Howard 105 , 000 H , VP
ic ~c:ey Creek Federal

i ’ ,rne Refuge 1 USFS-AG&F C Polk 8, 300 wp
Bayo u Bodcau R e s .  USC E Lafayette 1,1~d VP , H

STATI- , i- ACILITIES

Sulphur River GMA AG&FC Miller 9,932 H, VP
Bois D’Arc GMA AG&FC Hempstead 6,300 H, VP
Howard County Game Refuge AG&FC Howard 33,000 VP
Lafaye t t e  Co. Gam e Refuge AG&FC Lafayette 18,36 0 ‘iT
Hope Quail  Area AG&FC Hempstead 2 , 116 H , liT

1. Caney Creek Federal Game Refuge located in Ouachita National Fores t .

L o ge-n I

USFS U . S .  Forest Service
JSCE U.S. Corps of Engineers
AG&FC Arkansas Game and Fish Commission
H Hunt ing

Wildlife Production

X III~!~8 
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Table  2
F x I . c t i n p  ‘, - ,I ld l iI ’e F ac i l i t i e s

- ‘i r £‘elow Denison Dam
hod -lana  Segment
—

o n ”  r I , - t ’ - r ’ i n u ’  Lu c ’ it ion Total Per -es A c t i v i t y
in b’,sinu or l urpose

A 0

‘ I c ’ , ’ - ’ ’  I~ - 0
;1, _ _,!- _ ‘ - 230 , 271 H , VP

1 , / d c  ‘c i  Inn ’’ I i  .-‘ . ‘ IA- , ’ D p i-l eo - ll ,6 ’tO H , VP
- I;. “0’ 

-
, T I - c ’n t c h i t c u ;n e c  914 , 137 0 , VP

‘‘ a t e - c e - L a  - i , ; i _ - 001- ,: - ft c -n i t  32 , 1425 H , VP
D l : ’ ~~~. 1 , 11- 0 I-I innn , 1i;stc ’n it oches  -07 , Dc- F- H , liT

I ‘i~~t ,  0, 11 .1 Webs te r , Claiborne l2 , l’~14 H , VP

Dc-ye-cs 1’ - . - I c- i l . h e - s c . ‘ Ic - F  Bossier . Webs te r  35,852 H , VP
Bar F , c ’ ‘- ‘ t i e- LU- h IISAJ - Bossier l7,(:~s2 H , VP
La. r’ n - irs - - - ‘ I ’ :nl , I ’GA Bossier , I- ,ebster  13,500 VP

- - IA F l -I 1’ P0 I l l  TI rI , I

H e r  D i r t  f l7 ’,
~~ 

LW&FC I’ i at ch i t o c h e s  38,000 H , VP
Catahoula  ‘Il - If LW&FC c- rant , WInn ~40 ,000 H , VP
Caney - 11-IA L’, - ’hd’C l I e -L u s t e r .  Claiborne l2 ,62~4 H , IT
S-o l in’- ‘IMP cc -O. k- C I c-Salle, Catahoula 60 , 319 ii , ‘ iT

~~~~~~~~~~ 01-IA I , , ,0U C ,t  . Landry 11, 100 H , FT
Alexan ‘- n ,-,i_’-1A~- - T - l’,”l;F’C i _ — .~pides 7, 07- H. H’i

i”ny c : m s  1’ e~ s - c - c s  01—IA LF,’Ol-i- ’C’ 1-ou c cier , Webster 3 5 e - H l ’t H , VP
Sodc s I c -R e -  ‘ill-If I0,,i&1 C lIl a do 1, 214 0 H , “P

; A-- s: c , - ’ , T a ke 1-IA L1 ,:hO C Avoyellesc ~
( , ooo H~, I-.?

1. Ilu~-er s r s , ~ c - s c - h  on ii,at ional fores t  lan I s .
2. I u p e n i r n s i ’ e ’ . c - - i  on State Fores t ry  C ommiss ion  1-in ’.Is .

l ’ s ç -  r imn spc - .  I on 110CR Bayou lko ’Icau Rese rvo i r .

Lec-en- I:

-
‘ i .11 . 1’ o res t  ‘e rv i c e

l ’ IIc-i - l  11 .3 . Corps of k f l I i f l e - € ’  r s
I l ’A Ii. II . ‘, roy
IS/il’ A i r  t - ’ , ’r l c e
1 , 1 1 1 Louisiana i-I i lh Lif e  c - n i  F i s h e r i e s  C ommission
II Nm .n st  ing

“I 1 1 1  i f ’ -  I ’ r ’ o - I n n c t i o n

XIII—149 

-—-— ‘~~~~
.,- ‘.“,—



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.

~~~~~~~~

‘ .- ‘

~~~~~~~~~~~

-

Table 3
Flxist ing Wildlife Facilities
j~ed River Below Denison Dam

Oklahoma Segment
lc-E. 0

Ad,minlsterlrig Location Total Acres Activity or
Agency (County)  in Basin Purpose

-i Il - i - H A l ,  f A l F I T , I T I l , F I

C’ ;oachit - o A c - t i .  Forest 0, 11- 0 LeFiore , 135, 000 H , VP
McCurtain

OITA ’i_’lc, FACILITIES

1-IcCurtain Co .
.‘, i l ’ I ennn es s  Area t.-D u-,’C McCurtain 15, 200 F/P

Pu shmataha Gam e Ref . CDWC Pushmataha. 18, 260 I- iF
Atoka ‘Amcc R e f .  ODWC Atoka 6 , 1400 VP
St rirn ectown  l eer- Farm ODWC Atoka 2,260 H , VP
H olin  hollow Land LIDWC P it t sburg  1,280 VP

Legend:

USFS U . S .  F o r e st  :iervice
ODWC Oklahoma Department of Wil dlife Conservat ion
1 1 Hunting
i-/P Wildlife Production

XIII—50 
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Table 14
Ex isting Wildlife Facilities
Red River Below Denison Dam

Texas Segment
1960

A .i~m i n i s t e r i nt .’ Location Total Acres Activity or
Ag ency ( C o u n t y )  in Basin ~~ rpose

FRSFII-:AI FACILITIE S

He-i hi ,er p’ rc , ’e-nc’il NSA Bowie 28,000 H , VP
Ac -ogDe n-n Or sssut,cel-A’;:; . LSA Har r i son  8, - ,- : “ - u
;Ilc --Ido A c - t i .  Dr’ - .~rcs- ‘ - 0.1 Fannin 17,729 H, VP

lands

STATE FACILITIES

Texarkana Res .1 T i - -I-ID Bowie , Cass 79 , 3?’e- H , Vp
I ars ,bill Goose Ref . T i / D I l l  Lamar i/P FTP
Preser:’ 110 . 153 T~-c-1-1’FL- , CP Lamar’ 2 , 700 Vp
i /r e se rve  D o. l~ 14 TI~~1.,’D ,CI Lac;.as’ i/’o1~ VP

1. Lands c - n i  w at e r s  of this Co rps of Eng ineers project have been
l icensed to TP&WD . Incl ’3-ied wi thin  this acreage is a 1,130-acre
wat e - ! ’ I ’ c - W l  development near Bassett , Texas.

he -ge -n c:

USA U . 3 .
T F & WD Texas I -irks & WiluIlife Department
212 Wildlife i rodioction
H Hunting
CF C i ty  of Par is
NSF.., U . S .  Forest Service

XIII —51 



: “~~~~~~~~~~~~“

Tci Lie’ 5
i’I> c ist i cng Fishery Fac il i t i ’c ,
He - c P ive r  Below Denison b- inn .

Ar-kansas Segnisent
1060

A- .scn ci n i.l c-ring Lcc---’it i on  S-I c-c , . ‘ - ‘ . i v i t ;  or
Age ’ncy (Coun ty )  ( A c r e - c.- , 

-

_________

lc’ , i - , i- ,Ah l°AC Il ,ITIE S

cli i sy ha k e -  USFS Polk S 
- 

-

I ’JA T F 1- Ac- ILITIFIS

First ‘ii River
Lake- AG&ck’ C 1-liller 250 F

Lcc c ee l-. llhelcrc ina AG&-F C Polk 300 F
Boi c- L A/Pc He - .’ . AG&FC l Ie - s c s i - s tea d  705 F

IA/A l - I l  IPAL FACI LITIES

Ic - I-c e June  AG&FC Lafaye t te  10/ F

IS c IVATE FACILITIES

L e o  Erlirig IPC La faye t te.- 7,300 F

Legend:

l , I l n S  U . S .  Forest  Service
Ic 1 ‘ -s “1 Arkan sas I cjss ,,- a I I”i -h Iloni’cc s .i c c -j c - f l
Il-C International l’ - c per Company
1- 1- ish in

XIIl—52
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‘j Ou l e -  I -

icxisting 1-’ishery Facilities
I - - n H i  icr Below Denison bcinn

Lo ,i s iana  Segment
106-0

.- , . occ i n s i . : t ~-r ’ in g  l o c a t i o n  Size A c t i v i t y  or 
‘ , ( 1 - i r i s h ) ( A c r e s )  i ’orpose

H- c l - O h  1- 0 , 1 1, 1 1T h  -

- 
- s t - c  - i ’ 0055155 , ~ct 1

‘- ‘ 1 : 1 :  l - t t u ’cI :e- n - ,,’ PIll - F- -I N atchi toches  ‘17
(‘ : n ie - ’ - c e - S .  ‘1” ’- Cl ‘ce -s t e - s  1,4 140 F
‘-: .H e - n t i n e  [al- ce - : 5 n ;~ Pap ides ‘0 F
I- I ‘~ec 1:-kr.’ I l l A i c  Horsier ~00 F
I - l o om 1 - 5-:’- - ‘120 Bossier 35 F
C l u  ‘0 I ’ .ie. f ’ C - I / ~J icossier 20 F
0c- n - : : , c r c  [a l-c e L I/el Bossier 55 F
°‘i r ’i Lake 1 U i_ CF Caddo 13 ,900 F
S s l i ce Lc-k~- l ’ s ’u , l l -  Caddo 2 , 300 1”

-~~ 011,1: . ,‘,u : .II .I ’F IH ;.;

- c , i.,’ ’ ~~ : u l s  I s
l c~ t ’ c l~ ’ n - I , , F /P - C  i- , - :p ’ides 250 i-I
: r:( I4I : c I  1 : s c - c - - .. [2cC , ~

) k3ossier , Bl env ill e
1-1- 1-lebster 17, 200

,I: c .l’ I o n -S i,’ike- 161 -C. I DeSoto 2 ,95 0 F
2 1 c: c-e. i. ’s~ ii lOll- C , 1’ c - u n d o  3,00 0 F
B 1 - - , u c : . — , ” i l i c o - — l t i  I-Iinn , Red R .

I i R e - - c ’  i l - i _ - sI , P L’~ t ehi t och es  22 , 500 1-
“erie R i v e n ’  ic -k ’-  ‘:1-i , P i l ’i tc ’ts i . t o cher c  1,353 F

r C ’ S, i_ c h i n -  1 , - S - i l . I Bien oille- 1,725 F
I-ec ,5 [c~ke i - - i - C .  1’ - O n ’ - s n k  5, ~50 F
T v - e u  1/c-k ’’ 1, 1-Fl -C. I Dossier ‘,2 0 F
Ft - ‘ - : - .‘ . L e - w  [‘~k P h - u I - i  b es F

n ’ - . - cc 1 - , L I;,,:l i~ — 1 ’  j -c-s s of
A 1’- 1? I h ’ o i r i  c l i t i - ’ R . s c ’c : s i e r  - , ~c

I ‘ n I-c e- - - c i”:- -~ ‘i ‘j do 8, ~~~ ~

I . :1’, part ially i n ’s ‘i ’ exc i s c  : -ie - r’ec’t- lr . -  gi  ‘:ern f o r  Louisi ann- p o n t  ion  only .

h’- - ’’ ri I

I c- . r (- ’c 0 ” ‘ p o r t  1’ i c ’, l , ’ - r c  -i; am I Wi ld l i f e
t ’ , ’ ( ’ I ”  1 1 , 5 ,  C ‘np ,: cc- - ‘ n ’ i n u  ‘ ‘ - n ’ s

1 ,11 . ‘- - ‘t - eu ’’ c n n - ,- ’ ’-
1 , 1 : 1 -u ’ l, o u - s : ; c ’ i n i ’n  ,‘, s i i  I i i - i n s t  i - i ,  I i n ’ r H , ’s Comnni n c s io n

I ~ric -h (clAu s i - h u e  . - r’; on ’  icc-cl l’e - , - ‘ n i ’ s I F i sh  Co~~~ . )
- 
~1111- - “ . r - - r ’ - - ‘

I I i  ‘ - 5 .: ‘ I  i o n s
i c c l i  i n s - ’

X I I I — 5
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Table 7
Existing Fishery Facilities
Red River Below Denison Dam

Oklahoma Segment

A s r .ir i i st e r ’ in - ’ Loc a t i on  .11-x e A c t i v i t y  or
Agency (County) (Acres) Purpose

I A 11 T , IT h i _ - ,, I

I c r - a n t F’ish ic-tu ’i :er’,’ ‘A 1-1 1 c - r i _ s i n  ‘ ‘1
l I r c h o c ’ l e r  Lake ‘.106” ‘Dsoct’ sw 35 F
L’ 5ke- Rccy c ’ .o r n t  I cc r l ,’ 5, ., ’ ,I:soct’cw “‘0 1-
Lake Oz z i e  C o n e -  i l l ’ ,’, ‘ c ’. , d c lc - sc ’n,t’ cls ’ c 11’. F
Lake i l c ’in i  l ’s i-Icil y’ . 1D’ ,-FF - 5  cs ls r , ’,ct”ih’i I ‘11 F
Clayton l ake C l i /PC I ‘,. :chnsat c-ha 75 F

I-CON iC Ii AL LA KIc1C

Atol-cci i’:escervoir ,‘,tokc- ,FtOkc~ 5, 530 1 ’
Ato l-c a Ci ty  Lake H,tokci ,‘ -, t c-sc- F’
:iu eco City Lake liu co  “h oc t c-w 554 F
H oc ’we - l l  Cit y  Lake i- .ocs w n .-l l  - l l :oct ’icw 11,) F
4aparnwch’c City Lake Wapanucha .‘ohnston 1~) F
i/i- seen Bow C i ty  Res. Broken Bow i - I c ’ l ’ s n r ’ t a i n s  ~n0 F
!Iocha Town Lake Hochatown McCur ta in  20 F
/s-i c c C i t y  locke  A l a  i ’ ontotoc 25 F

r -  ‘‘ ~5 i

- k la I , c ’ c ’ c c  - ‘-p - ir ’tm ’-n ,’ ui -H i- IliAc i _ c - r n. ‘ ‘ 5 ’ 1c-fl
I ’ :l ’C Ok l - ’ci s c - c .- ” c l n l s , c - ’t r i ’ n l  1 - ~ - : e l o p c - n - r e ’ cjn n - ‘ u n ’ :-: . ’ C ommi ,- c s : i - : ’ n
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I ce - I ” 8
c’ , :e i sc ’iflg Fishery F’acilitiec
Ic r  l iver Below Denison D arn s

Texas Se~ inent
i_

,:, i ,~r , i r ’i1 , : t . . r - I n . ’ l o c - o t i o n  , I l i ze -  i , ’ S i ’ J it \ ’  -d i’
:,e-r..~~r~’,’ I .‘o.sr st i_,’) (Aer ~- , ’~ I’e x’pc c-c- ’.-

1 : 1 ’  AL i’ASII,ITI 1- ’:. ’.

j n- : ’ c ’~ r k - c - : .’~ H ’ s .  5c - c~ How ie - , Cass 1? ‘ .100 F’
1, c~k~ - 0’ c , c i r s ’ - , c ,C 1 - ~ ‘-‘an on , N o r r i s

1 i _ ’ c : I c u.s r  l”s
~ , ’ u’00 F

. ‘ a~1do [‘cl ’ : i ’ l l-I l-lar’ ion , Har r i s on i  12, 100 F
lee-I B .  Arc - c r -n ’ s -cl I - iRe - s ( o)  1110 sew ie -  01 F
h’c c ’~~’ C r c - -c , ’: ’ t , . c c k c  1 1111- ,’ - c - s c - s i n  - - uO

~‘ , e  I-All l,-’e ’ ’.~’ 
- .11- , C ‘conin Sib

1,-il-i’.’ - “,n- s A c s - S - c - I c  F’arinin ,‘ , —

S’i’,’,’F l-’ FA-1’l I l  I ‘ ‘I F S -

B Ofl h ’inm , - Ii , ‘0 - ‘ s n c ’ s
‘ ike -  I 1c-.- ,-5’ F i rOn u

: “cIr i- ac r ’ i el -, ,‘tc ,tt”
‘ e r R  L’ s k ’ -  ‘j l “ - I - ,” : lOom i s  ‘ ‘2 F

1-111511111 AL c A’ ILI’i’IF0’I

C’ cstury 1 0:” I c - u i  c -h u e -  I c - r e - s  i o pk i ns  ‘ - ‘ - ‘ F
i - c c ’ t n bc -k ’ -  “ i i op I - : i ns  33 F

“d i i  t e -  1 u k  l ,c:i~~rc - , “ Hopkins Al 1’
Lake T- -n ’ sk ’.’r:: Ic-i Ut- . i’Ieasant Tit ss,c 1 ~5

5 u ’~~[ ;  Lak “ “ Tile--:: 33 1’
‘ -I-c A ‘s c- C1t I,’ T c- k c ,-,‘olr ’e- Cit.;,- h O t  35
c’ s ’ ‘o ,, i - ik e - i” iris; I ’wsa r 1, 00 1-

Ii - I l s’, ’Fi- ,  l A g  1 1 , 1 1 , 1  i -F l

Ion ’s ~1 t ‘ Cr lock ’: LOS Biorris I , 500 1-
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Table
,.i_ i luj l i l ’e Habitat,  Existing and i r-ojc1p~,~ m’J

Bed River Below Denison Dais,
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Table 10
Evaluation of Fishery Habitat lI~pes

Red River Below Denison Dam
(1960)

Average Man-Day Values per Acre
Type of Habi ta t  Arkansas Louisiana Oklah oma Texas

Streams 7.8 7.5 8.6 114.2

Lakes 29.3 ~-40.O 32.2 30.0

Large Impoun dmen ts  15.0 16.2 16.0 12.0

Small Impoundments 20. ’ss 21 1.6 23 .3  20.0

Private secbor 30.14 20.0 140.0 20.0

1. Data obtained from respective State fi shery research studies
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Table 11
Evaluation of’ Wildlife Habitat Types
Average Man-Days per 1,000 Acres

Red R i v e r  Below Denison D arns
1 - 60

Available level of Supply Potential Level of Supply
‘ 1~ 1/ n c- c- i c - L i _ t a t  Ark . La. Okia. Tex . Ark . La. Okla. Tex.

7-,. ore -st I,ccr ’s-l

I. Dot 1 c-cs: land

a. Aliuv.valley 7”~ 2114 ‘:2 123 228 320 257 2214
u .  Trib . ‘s’ottoms i3’- 251 ‘1/. 2140 Aoi 381 399 1437

II .  Upland 71 1’- ’sIc- 145 136 2214 2”iS 18’) 2147

B. ‘ ‘I ’:are ’i Lan ’s

I. Alluv . Valley
a. Cropland ‘(1/ 121 50 116 223 181 209 211
b . ~ c -s t orm ’— r an , ” 3 70 ‘I n 5I~4 97 105 c-c- c-h

II .  Upland

cc . Cropland ‘71 153 50 123 223 221/ 231/’ 223
b. I ccstur’n:’- rann”,,’ 33 1’- 22 55 09 1414 - ‘0 100

t h i n ” I c-ni l i’,~ 
C
,’2 ;~) , i i ”  143 ‘c - i  ‘s i ’- ’, 1/-C

I) . I ‘ c’ rcc ’ c c in ; r s t  ,, ccte z
Os s i t c - c  I n :  l’or

: , .in t . l r s c -  .Cc -t ’-r ’s’ ow i “ ‘I 1’0”~ 58 131’ 230 303 2140 2~47
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Table 1(,

~ - : o )  n- ‘~ n ’ i  I’ ro , c -c ted  L~’ve1 of’ i - i s5 - t , i r i~r ‘J)~ ly
i - e l  Piver  Helow Denison liar,

Ark - ’.n  sac

- .or i— , s~~c ol ’ 2- tshiric
c1ar- i’, -st ‘5-,’~ 0 Acres of Habitat (T~cc’s -,:- :ri £S~

I - n 3

15,3241 1l~~ 1
Lacce:: 7,l~ 3 2l , -~~

- - C- - - - ‘~~- 15c4)’):j-5n- :~t c: 7,000 15-5 .0
3ic,’ 11 ‘ - 1 - 0 . , :, c : c , c’~~t:; L~ 4 15. 11
ri at E’ sect  c r 2 , 1,’Y I -

-c i t ” s i 32, 24~ ‘14 - t( -5

I “-5-

ctrearr,,’ 124 , 26 i i ’L2
, ~~ ‘~~~‘ J 5 L) 5

Lc ir o e  5c :,C-~~ r- ’i0)erc”s 24O,6~~ (5- ’ 0
ii~cca1t icccpo cn ’ircents  1,2413
: ‘ r l’C Sj t e sector 3, 721 i l ’ .’

‘5-ot -(1 6~ .24 ~~ 1.5-’, ~ - 1

20 0-j — ,~ 5-Q fl

Str ‘ c i - , ,
’ 124 ,2 1~~l .2

5, 5 - 2 - -  c ‘ 
- n

La r’~’.- :: poUrI c ’  - n t  S ~ U , I - ‘ ‘ 2- - 5-
5-ri ch ::- 

~~
‘ , N c ,-c’-r t sc h ‘41 -i 1’ ’ .

!‘ri’: ’ct .C c’,’ctoi- - 
- 

- :5-

1 ot ‘ c I - . 17’( 1 - -
~
.

X I  I -



- ‘

Table 17
Existing and Projected Level of Fishing Supp~~

Red River Below Denison Dam
Louisiana

Man-Days of Fishing

Habitat Type Acres of Habitat (Thousands)

1 - n -i

jtr’c’ac - ,’.c ‘424 ,880 335 5

Lakes 22 ,163 887.2

Larc€- i:cpOUfl icC’fltS 81,376 1,312-5

Small impoundments i,62424 33.9
PrivatE: sec~ 0i’ 2,36:: 24 7 . --

Total 152 ,2422 2 ,616 .7

1’ -” .’

Stre ’cios 2424 ,880 335.5
Lakes 21,292 875.6
Lar~~c iit~~oun-~~ ent s  82 , -t iC- 1,319.1
Small impoundment s 1, (’- ’4 ’4 3 3 9

r i - a t e  sector 6,122 122.24

5-otal  156 ,21~ 2,686 .5

25-O5--20’:O

5-tre0)’ s ‘424 ,880 335 5

5--ike s 20 ,75 2 868 5
l,arce ic~~c-cun Ln ent c  32 ,3” & 1,319.1
5-mall impoundments i ,6’424 33•9

r t’i~ te sector 10,e5 - 3 212.1

160 ,755 2 , (u 9 . 1

X I L T ~~t - I .
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Table 18
Px i st i n g  and Projected  Level of Fishing Supply

Red River Below Denison Dam
Oklahoma

2- i- in - f lays  of Fishing
Hab itat Type Acres of Habitat (Thousands) 

—

1 -‘ 5-

Stream s 21,’4C- 1~ ’ , .0
Lakes 24 , 225 13C ‘4
Large ii- pour i  uc c-ntc 5,500 .0
Small irr,1 Cli:ri - ixnents 1,613 37~~c.
P r i v - ’cte  cect~ -t ’ 24 ,718 188.-i

Total 37 ,5224  635.7

I -‘5-

Stream s 19, 24 35 157.1
Lakes 24,112 133.8
Large impoundments 70 , Q20 1, 069.0
Sn ai l impoundment s 1,613 240 .0
Frivate  sector 7, 039 28L6

Total 103 , 122 l , 68L 5

‘5-

Stream s l8 ,9~4i- 1)4 .0
L i kes  3,925 12 c .5
La r’ -~e impoundments 82 ,520 1,237.8
Small impoundments 1,613 24o o
Private sector 7, 3 3 4  25 -LC-

To tal  1124 , 024 5 1,837 . 4 1

X I I I  — C”
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Table ~~
Existing and Projected Level of’ Fishing Supp ly

Red River Below Denison Dam
Texas

2-~ari-L (’ty~ of’ h i s i c ing
hatitat 7.’-pe Acres 01’ Habitat ( Th ou s a n d s )

Streams 24,925
Lakes 2 , 5-15
Large impoundment s hu ,380 872.2
Small impoundments 5,15-6 105.0
Private sector 3,183 63 .6

Total 82,2498 1,195 .5

Streams ‘4,8249 690

Lakes 2,626 82.3
Large impoundments 98,1240 1,308.2
Small impoundments 5, 196 105.0
P r i v a t e  sector 8,624 3 172. ’

Total 119 ,24 5 24 1,738.3

25-03-2080

Streams 24,8249
Lakes 2 ,242424 ‘~0.
L’. c r 5 - c,- impoundments 9b ,ISo , - .

Small impoundments  5, l~ (- j - , i .0
j r 1 v at o  sector 5- , :031 1 “

i t-al l~o,246o I ,‘(“5- 7

I

XII I— Ct- 



Table 20
Hunting Demand, Present and Projected

Red River Below Denison Dam
Basiriwide Summary

(Thousands of Man-Days)

Tot”il
Basin Resident  Demand Resident  Demand

Ye-a r Arkansas Louisiana Oklahoma Texas

15-c-sO 221 8248 218 (52

15-80 303 1,171 2~4( 793 2,510

1-190 3~
, 1, 262 2(3 2 ,(25

2000 3) s~ 1.2439 280 ,- ‘ - 2. 5 - 2

2310 375 1, 367 290 803 2 ,~~35

232) 367 1,1476 302 31~-4 2 , 5-55-

2030 3’-0(  1,581 282 822 3, 082

2050 24 32 1,7524 298 826 3,310

2050 2473 1,951 317 831 3,572

5-0(0 522 2,188 338 807 3,355

2070 580 2 , 555 325 ‘i’ S

22080 1 2 ,753 351 7( Ic ‘4 .520

X I I T  —C?
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Table 21
1’- i s h i t c ~ Demand , Present and Projecte-i

R e-I  Ri;er Below Denison Dam
Basinwide Summary

(Thousands of Man-Days )

Total
Basin Resident  Demand Resident  Demand

Ye-ti’ Arkansas Louisiana Oklahoma Texas

1,13 1, 375 1,325 3, 624 3

15 - 0  ‘3 0  2 , - 3 ~ (-15- 2 , 2(3 fTh~

1 ‘-~5- ~t 1 2, ‘ 222, 672 2,19C- 6 , (53

2300 1, 000 3, 2471 731 2 , 267

2010 1, 033 3, uli 7 773 2 ,317 7. 560

2020 1. 0( 24 5 , 0524 822 2 , 377 0 ,3 17

2030 1,168 ‘4 ,32~
’ 763 2 , 2 1 2C- 8, ’. 5-5

1,25-2 24 , ~~ 822 2, 5~~
-
~ C. 2,5-5

1, 535- 5, 14224 13 2 , 516 10 .27 1

, 5-~ U l,(05- 6 , 1246 9724 2,~49’ l1,l-~

2070 1,50~
: 6 , ‘

- --~~ - 2 .13 2,532

20’~0 2 0 ~~0 7,- 5-t 1,031) 2,2402 13.3”7

XII  T — ( - 5



- sin ’- 22 -
‘ -10:’ ec’(cl’~I Fisheri es, Harvest fleec r i:c C-

h e - i  h i - e r  Below Denison U — un
Btsinwi de Summary

t
1 O~~fl-15 ‘:5

- —  - ‘- an

~~- i - ’ - 5- 1 - ’ - ’ 1 - ,’ 15-rU 19(2 5-vera ’- A~ i ’r ’:- ’e

:c0v : in  50 .200 33.200 2 , 500 3, 800 20 030 I

:‘ 1’ ulo~’i::n 1, 121 , 03 1. 8:~o .L 0 0  :~~5 f l~~ 1,587 ,500 1.523, 0 ,~l5, 7L0

‘ - ‘43,135- ‘2 , ,200 305,000 197,200 53~” .5- 25 21 , 20’

2 ” it f i sh  --00 ,500 ~~~ 1~/3 283,200 EH4,000 5-~. -~,J ,33 l3vc , 82’

-32 , 1403 550 .500 203 , 000 237, 2400 35-0 ,575 17 , 1.’ , n

15,700 1~~, ~-D5- 10 , 700 Et ,ioo 22,1.5-3 ~~~ 
-

,,, i~ 1~ ack 200 7,300 r ,lOO 3,500 ~- ,2 ’5 171

- c . ’ 5- ’ , ” : :  326, ‘00 321.500 101.200 23(1,5-00 5-) +~ ,- 00 3l. -- ~- -

5- - - C’ - - - -Ofi ‘00 00 — - , 5- 1 ’. 5-

- 
- -c uers ~l . ‘00 3, ~‘0c) , v-00 , - ‘ OO ~I “ )O - ‘,

- ° ai 1, . l 0 3 , 3 0~. 14 , 0 143. 00 1,7214, 00 2.’l r .3’\’ 3.20 .175- i1425.c - -

- - ‘ - 5 - s i  :: ~~‘I i c ’  - c - v H- C’” : - 01 ’ Cosj- - c ” - i:tl 2-

22 ‘-Il -:r ’c~u- ,u ’in I scL c 1 , - i i :  2- - c c i- - - - ~~ (c t i / - n . : r’o- ’:c . rc ,c: s ’ ln ) ~-xc1 - c - - : .

x l
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Table 23
Commercial Fisheries

Existing Habitat and Harvest Capacity
Red River  Below Denison Dam

Basinwide Summary

Area Harvest Capacity Total Capacity
Habitat Type (Acres) (Pounds/Acre) (Pounds)

Stream s

1-l ain ‘item 50,583 50 2,529,150
Floo-i plain 13, 01424- 50 652 , 200
Upland 5 ,695 50 2814 ,700

Lakes

Backwater 12,332 100 1,233,200
Overflow 19,0514 35 666 , 890
Non-overflow 5,398 8 143,1814

Impoundments

Large (over 500 ac)
160,5314 15 2 ,508 ,0101

Total 266,639 7,817,3314

1 Large reservo irs have an additional potential capacity to produce
~~~~~~~~~ pounds of nonfood commercial fish (principally gizzard
shad) ba sed  on a 15-pound-per- acne harvest capacity.

XIII—70
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Tab le 224
Population Projections

Red River Below Denison Dam
Basinwide Suinrnar’’~

Y e a r  Large Ci t ies  Small Cit ie:: Town s Rural Total

I ‘ 0 224 7 .1514 ~Li , ‘
~~
“ ‘s5-:9 ,co)i 1.186 ,313

i ” ” ,- 14 3  .5- 143 n 31 , -- ‘~ 555 ,~~1’ 1, 1, 2 3 , 1 4 , 1
1 .80 ) . -‘o . -iOO ‘i1 , ”21 j14t , ‘,~2-B
l,’~ ’~ “ r , 5-7 i 2 ni ,~~~~

’ 5- 3 ’i , 3’ ’7 1, 2.t . 6 , 2”2
55-c~,~~- 1 2 , 006 ,20’,

0:5- , ,03 n , ‘ , “ ,35-5 ‘ 2i,Ut i’ 2,160,035
2000 1, 137 , 0 (3  ~~‘ - ‘ ,~~-51 513,512 2 ,33 0 , 5(6
2305 ‘ - 2 3 , 5 ( 1 0 1 -5 -- , 1 ‘5- ‘(20 ,2 1- ’ 505- , 253 2 , 2 4 3 k ’ . 223
2010 ‘Hi , 5- O’ -~ - ‘21 , 121 “(:1, 0-4 7 1495 , 1 5 - c
01 1 2 3 5 11-’ ,  02 ,1413 S’C- 11 2 Ut °, 356
2020 651,-SI: 5 - . - ,~ 25 

-: ‘0 3~
:’: ‘477 , 141 2 2 ,’i c5 ,6’~C)

2025 71414 ,000 -OcO. 05-0 ‘ , “ :- -  , li 0 5-C -~~,i~~ 2,931 ,~ 02
2030 795,173 1,0~42,5-C~ ‘i ’(’c ,10~E 1458,7C--’- 3, 075, 352n
2035 P 14° , 25-0  1,097 , 7724 -~ 35- ,303  1414ci ,55 3, 227 , 5-21
20140 0(- ,L-143 1,157,331 5-:’’ ,n l: 143-5 ,i’ 14’ 3.35-1,036
20145 ‘- 7 , 52 7  l ,22O ,~ d5- ‘ ‘5-7 2” 142s ,~~2” 3. 5-~- 5 , 02 --
2050 1, 033. 000 l , 28-8 , -do 1, 0022 ,5 25 141— ’ ,7 2 ’  3,751 , 255-
2055 1,102 . 322 1,3  - 2 ,~~E-’ 1,073, ’H 3 14io , ooo 3. 5- 3 1-’,1714
20u0 l , f,-’( , 331 1, 1420 , 522 1, 1141,1-30 1100 ,500 24 , 134 , 135-
20(15 1,255. 41 15 1,’s 1cC ,:’91. 1,161,172 391,225 14,355,23C-
2073 1 ,35-1,0- 5 1,’ 30,57-0 1.233,121.. ‘352,1k-- ’
2075 1, 14 32 ,500 1,721, 145-C- l ,3 07,~~35- 373,1 iI 14 ,55- 0-01
;20:’O 1,530,1— ’ 1, ‘1’, - ,53~ 1, 355 ,o,-5- 3C-5,51’1’ 5.101.

XI 11— 7 1
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Table 25
Hunting Needs by Types Associated with Supply Levels

Red Ri ver Basin Study Area
Arkansas

M-D Supply (x 1,000) _M-D Needs (x 1,000)
ype of Available Potential M-D Demand Available Potential.

2 ’ . r it i n g  Level Level Level Level Level

big game 1.7 “1.5- 177 (8% ) - -

Small Gam e 1’-.5 .5 571.2 1924 .5 (88%) - -

Waterfowl 8 8  25. 5- 8 8  (24 % ) - -

Total 221.0 6 149.0 221.0 - -

Q

Bi g game 17.5 50.3 214.0 6 5  -

Small game 1-~27  553.2 2614.0 71.3 -
Waterfowl 

— 
8.8 2 5 1  12 .0 

— — 
3.2

Total 219.0 628.6 300.0 81.0 -

5-000

Big game 17.0 ‘47 .8 
- 

279 10.0 -
Small game 187.14 525.8 307.1 ll5- .7 -Water-fowl 8.1 23.9 13.9 5 8  —

Total 213.0 507 .5 3149 .0  137 .0 -

23 ‘33

~ ig ‘ tin ’. - 16.14 ‘424 . 14 31.7 15.3 -,;rr ct,L I game l80J4 14-Iq o 324 9 . 14 169.0 -
W’ :t ’ - r i ’owl 5.2 22 .2 15.9 

— 
7.7

l o t — i l  205.0 555.6 397.0 102.0 —

Ri g game 16.0 242.9 51.7 357 8.8ho-ill game 176.0 2471.6 569. 14 393 24 97.8Waterfowl 8.0 2l.~4 25.9 17.9 14 . 5
Total 200.0 ‘ 3 ’ - .q 6 147.0 2414 7.0 111.1
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Table 26
H u n t i n g  Dee- i s by Types Associated wi th  Supply Levels

Red R ive r  Basin Study Area
Louisiana

7- h’ , ‘ : c ~~p 1y ( x  1 , 000 ) 51-1- Needs (x 1,000)
Type of A’,’ - :i I a b le  b o t e r i t i a l  M-D Demand Avai l ab l e  Potent ia l
H u n t i n g  Level Level Level Level Level

I

b ig game ‘ .:‘ 101.7 ~‘( . 8(’3~~) — —
his-il l -“i:e - -~~ .1 1,119. 14 7141. 2 ( - 5-5~ -) - -

.-, a t e r r ’ cwi  ‘ -  
- ‘ 50. - 33 .9 (2 + ’~ ) - -

1, 272.0 555 .0 - -

Big g arr- r- ‘ ‘ . 101.2 ‘3.7 - - . . 14 —

Umall O ’4J5e - ‘2 .  - l,ll2 0~’ 1,05-0.5 H’ .’ -

~,atn’r ow l 
— 

- 5 - .” 50. ’ ~6 .s 12.0 -

hotal “ 1.0 1. -t5 - .14 l .1ILO -‘35 .0 —

2000

h i - -’ - ‘‘tin e ‘7 ., ’ ‘ 5 . n 115.1 15 .3
, ‘ : ‘ - ~ i l  J- j, flo - - 1 4 - ’) -  1, 0 5 - 3 . 7  1,, ’ .3  ‘ 0 3
1- , - i t ’  nz ’owl 0’ - - ‘.9 5 - 7  - 5 2~ 7 -

~ .6

1 ~t’tl 
5 -l i l o 1,1- ’ .24 .5- -

~ o0 (‘ - 5- H, 1 5

Big , ‘tmn ’ ‘ ‘ - .0 ‘1 - 3 11. 1 .5- -‘ ‘.1 3’ - .2
‘5- c c - I l l  o’urv - ~~~~~ l. - ’~’- ’ . .2 L ’ ’ ’L ’3  ‘:

~~~
)
.
‘
~ 357.1

-,‘- ,t , ’ -r -h ’uwl ‘ 3 .2  S’ , n  , 
~,.2 ‘‘ .0 il_ c

l o ’ a l  “ “  1, 15-1.1 l , ’ .” l O  “U , ) 0~

5 - 5 - ”  3

f’IU - “ ~r-~’ H2 ‘2.2 2,10.’ 1 ~h _ 5
5-ri - i l l  g-trcc e ‘ - 5 -- .L0  1, - , . - ~~~~~ 2. . , ,  .0 1, -“ ( . 0 1, 5- 1, . ’)
‘,~-~~ erfow1 ( 3 . ’~ .1 l1~~.3

‘r~ ’ :il “ 5 - I .5- l , 1’~5 - .  ‘3 ,2 , ’(5- ’~ .0 1, 1’ - ‘ 1.605 .1

X I I I —  I
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Table 25
. nt i ng  Ne ed::  by Types Associated with Supply Levels

I ’ed River Basin Study Area
Oklahoma

l-1- D Supply (x 1,000) M-D Needs (x 1,000)
One of 5-va i lable  Potential  M-D Demand Available Potential
{~ nt H-: lev e l  Level 5-e el Level Level

1” -’

n i5- game 170’ 72.5 17. 14 (8 % ) - -
Small 5larn e i-U.8 797 .5 191.8(88%) - -
~‘a t en c ’ ow1 8.7 36.2 8 7(14%) - -

215 . c) oOE- .i 218 05- - -

Bil game 17. 5 7203 L’ .7 2 .3 -

Small game 15-1 . - ’:- 75- 5 .14  2 2 l ’ - .5 214 . 7  -

Wate rfowl 3. -h 36. 1. 1. -” 1. 0 -

lotal 218.0 214( .0 28.0 -

2000

Big game 17.1 70. 14 2 2 . 2 4  5.3 -

c lc: c st l I gam e 1-’:” - . 7 ( 5 -  .0 2~o - 14 58.1 —

W a t e r : ’c w l  -- 

. ‘- 3 .5- 11.2 , . -~~~ -

Total , :1114.0 813o.C 280 0 -1 ~~ -

2-5- ‘30

-‘-1 5- 17~~ ’ In - .’ - , - ‘ - ‘~~ 5- 22.5 5 .5- —

,;nc riil game 1 - 3 . 0  7~ 3_ ’5- 5-’~45 - .2 ‘ - ‘ - .11 —

Waterfowl 33.; ‘‘ .5 11.3 ~~l -

‘ l ot - i l  5-02 .0 “-14 5 - •  3 2 5-2 .0 ‘1~4 .2 —

205--U

15 - - -’ - “use 15.8 ‘ - .0 25 .1 12 .3 -

5 - n ’~ 11 game 1 14 .2 515 .0 305- . ’ 1324 .7 —

W O nt owl  “ . 5- ~~,
‘ 

- i S  .5 -- I - .0 —

‘ l o t - i l  I cO .0 ‘‘ 12 .5 3- H O 153.0 —

X I I I — ’114
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‘i- iS le  28
‘Hr’,t i rc’ II I- ’ ,’ C--: :-y Types Associated with Supply Le’,-’els

5,e 1  R i v e r  Basin Study Area
Texas

t 
——

M-D Supply (x 1,000) 5-:- : ::ev-r .: (x 1, 5-00) 

~~~e of - 5 - ,” - : I a C l e  Potential  M-D Demand kt ’,r a I l a u I o  , ‘o t ent ia l

Hr it i f l ’i  L eve l  Level Level i,e ’:e i Level

I “. 5-

‘-H ‘~u-~ ’ 5l.~4 “2.1 ‘11. 24(5-”) — —

H;al I :~~ne’ 
‘~~‘ 14 . ‘~~ 1, 013 .5 5611 . - ( 5 - ” ,’) — -

7at”rfoWi 
— 

2 . 1  141 .1 2 5 . 7(~H )  
______

T~~t ’il 624 2 . 0 1, 151.7 1142 .0 - -

- ‘0

Bi g game 52.0 57.6 IL’4 -

Small game 572.0 r 5 - 5  0 1~~
’ , H 12)H -

W it , ‘c ” t ’ owl 2( ~0 14 ~. 8 3.1.7 5. — -

To’ al 7 . 0. 5- 1, 05-5 .5 7- - “ . 0 1142. 1’ —

- ‘ I ’ :

Big ~‘am” 50.8 214 .7  63 5 -.- 13 .7 -

5-r oi l. 1 - ‘- ,:‘ e ~s8.5- - . 428 8 6- 5-’ 7 11 5- -

Water l5 - - ’~ l. 25. 24 22 .2  31.7 4 . - . -

~35 .0 1.05-5 .7 5”5-c .0 i , ” . - “  -

121  ~ ‘ 14’ ‘ .1 80.2 I 
~~~~~~ 

I c  . n  - 
-
‘

Smal l game 10 .3  5-82 0 723 .14 15 3 . 1  -

i ’ - ru ’owl I 5- I 1 -  
— 

240.1 32 . ‘ 1’ . -

ToL’:i jh .0 1, 002 .3  522 .0  20’5- 0 -

55-43

1’i~; - ‘am~’ 12 .5 ‘5- 8 1.1 13- ’ -

1 1,1 .411 ~“tine 5-22.7 “1414 .5 (- 11 .3 l~l ’ ’ . -

Wat’’rt L W i  5- 3 .5- 35.14 ~~~ I —

Total - - ‘ 14 .0 , , r  ~; .7 14 .0 j ’~o O  —

X I I  1—7’ ’
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Table 29
Existing Sport Fishery Resources and

Future Capabilities and Needs (in Thousands)
Red River Below Denison Dam

Arkansas

Area of Habitat Resident Fish- % of Needs
Habitat  Capacity ing Demand Capacity (M-DJ_ —

15,3141 119.1 914 .2  79 -

Lakes 7,183 210.5- 167.9 80 -

L’tr - ” impoundments 7,000 105.0 86.6 82 -

5-rn-all impoundment s 7( 14 15.6 7.6 59 -

F~~i , ’itr’ sector1 2 ,206 67.0 53.2 79 -

‘l’ o tai  32 ,5924 517.5 50Q .5 79 -

~~~~~~ arn s 124 ,26’, 101.2 lOL2 100 -

Lakes 6 , 375 199.5 127.5 65 -

Large impoundments 50,665 625.0 588.0 75 -

Small impoundments 1, 1413 18.8 9.6 50 -

i’ r i - ;a te  sector1- 3,721 118.6 103.0 07 -

Total 66,530 1,063.1 829.3 78 -

2000
~~~~ axns 15 , 265 101.2 120.0 118 18.8
Lakes 5, 028 180.6 150.1 83 -

Large impoundments 50,67-s 625o 590.2 ( 414 -

Small impoundments 1,14 13 18.8 10.0 53 -

Pri ;ate sector1 ~ ,P-o6 159.2 130.1 82 -

Total r7-’ ,l77 l,0°1403 1,000.14 5-2 1803

~ , : ‘0
j t r e: c,rn, : 114 ,5-6’- 10L2 1140.1 1313 38 o?
Lakes 5,5-25 1 0.6 175 l 47 -

Large impoundments ‘05--~ ‘ 625.0 688 .~ 110 (‘3.9

-‘ Small impoundments 1 ,1413 18.8 1103 62 -

f’ri’;ate sector1 - 
,‘:‘~~ ~~~~~ 151.5- “, -

5- lo tc i l € 7 ,177 l,0-5-~4 8  1,167.6 107 102.8

2080
Streams l14 .2~ 5- 10L 2 21414- H 2142 1143.1
Lakes 5- ,028 l5 ’- O .b  30€ ’ . 1 15— c 15-5,5
Large i n p L ’ :n ’lments 140 , 1-cl- 625.0 1. 110 3 . 0 1- ~2 ‘~~‘ ‘u -

Small impoundments 1,1413 i-S 5- 20.14 l3’~
’ 1. 14

I nivate seetor1 5, 806 1’ ’ .2 i ’t -503 le t 106.1

Total 67,177 l,0S~4 .8 2,0240 5 15-5 055.5

1. 3- ar:r. ponds, SCS flood-retarding ut-ru”tures , ~n’nera11y h ’ oll n ’l on 1- - rivate
lands -ml r ’c~~t open to public use.
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Table 30
Existing Sport Fishery Resources and

F’uture Capabilities and Needs (in Thousands)
Red River Below Denison Dam

Louisiana

$ Area 01’ Habitat Resident Fish- -
~~ of Needs

l aL-i t a t  Capacity ing Dern ani Capacity (M-D)

1 7 3
1424,3350 335.5 199.2 55- -

Lakes 22 ,163 25- ’i .2 521.0 ‘03 -
Large impoundments 5-1,367 1,3,2 . 5  7’i5- 2 57 -

5-mai l  i ’npoundments 1,6514 33. 23 . 14 (5-, —

Private sector 11- 5 , 3 75 - 14 - 14 30.1 ( ‘ 1 4 -

Total i52 , 5-,H 2 ,t5 -lc.- 5  l H3 2 . 14 55 0

1980
Stream s 1c5 ,e5-5- 335.5 ~‘, 2.7 105 17.2
Lakes 21,2- ’

~2 875. 7- “-1. ” 101 6.2
Large impoundments 82 ,87u 1,319.1 i. ’45-HO 1114 179.9
Small iznpoundm~nts  1,6514 33.-

~ 
140.3 1145 15 . 24

Privat e sector 1,122 122 .14 155- 1. 12-5 314.0

Total 156 ,815 2 ,686.5 2,93 22 109 252.7

2000
515 .5 1214

Lakes 1+0 , 752 5-7-2. 5 1,0141.1 ii” 172.6
Large impoundments 02 ,5-76 1,319.1 1,769.9 1314 550.8
Small impoundm ents i,~~S14 332) 60.14 2024 35.5
Pri’~’ate sector

1 10,4 - 03 212.1 173.5 82 -

Total 160 ,755 2 ,76 9.1 3, 570.3  15- : 73903

‘5- ( v )
~~ ream s 55 , “5-0 335 .5 51o .24 155 183 9
Lakes 20 ,75 2 : i t 5 - . 5  1,292 .5 15-0 2436 6
Large impoundments 82,876 1,319.1 2,207.14 167 888. 3
Small impoundments 1,62424 33.0 86.5 255 52.6
i r iva te  sect or 1 lO ,’. - 03 212.1 216.14 102 24 .3

Total 160 ,755 2 ,7 69 l 14 ,328.2 156 1,55-5.7

23’ 0
145 ,5-5-5- 33 5 . 5  ~ 146.14 25-2 610.9

Lakes 10 ,153 868.5 2 , 3 ( - 5 . ’~ 15- It - l ,508 0
Large impoundment s 02, 5- ’( t 1, 31’ .I 14 ,022.1 306 o ,’

~~o~~~~o
Small impoundments 1 ,61414 33.5- 157.7 2465 1230
i ’ rivate sector” 10 , 5-03 212.1 3 414 .3 152.2

Total 160,755 ~‘ ,‘ r’t - 5- .l 5,886.14 ‘5-5- 5,127.9
1. Farm p ri I s , SCS f l o  I-  r’et’trdin~ utniictures , generally 1~oi~n i  on private

L 

lands and not open to p u l O i c  or - ’- .
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Table 31
Exis t ing  Sport Fishery Resources  ar ; 1

Future Capab i l i t i e s  and Needs (in  Thous an : :)
Red River Below Denison Dam

Oklahoma

Area  of Habitat R es iden t  Fish- ~ aL
Habitat Capacity ing [leo-an- I C ap a c i t y  (il- L- )

l-’( 0
Streams 21,1468 155.0 105 .5-- 55- -

Lak’:’a ‘4 , 225 136.14 75.-’> . ~~ -

Lar ” .’ impoundments 5,500 5>1.0 52.0 5-0 -

Soall  impoundments 1,613 37.6 23.0 ‘:1 -

Pri— ’ate sector1 14 ,718 188.7 112.5 60 -

Total 37,525 635 .7 375 1 59 -

1980
Streams 19,143~ 157.1 157.1 100 -

Lakes 14 ,112 133.8 21.0 16 -

Large impoundment s 70 ,920 1, 069.0 381.7 36 -

Small impoundment s 1,613 50.0 12 .3 31 -

Pr iva te  sector1 7 ,039 281.1- 53. ’, 1> ’ -

Total 103, 122 1,681.5 615 . 7- 37 -

2000
~ t~~~a.ms 18,958 1149.0 190.0 127 32.9
Lakes 3,925 129.5 210’? 17 -

Large impoundments 82,520 1,237.8 1453.2 37 -

Small impoundment s 1,613 50.0 l1L6 36 -

Pri’~ate sector
1 7,039 281.6 51.2 18 -

Total 1114, 0145 1,837.9 731.0 So 3H— ’

2030
~~~~~ams 133,9148 1149.0 1~B .5 133 14 .5
Lakes 3,925 12 - ’ .~ - 22 . 3  17 -

Large impoundment s 82 ,520 1, 237.::- 573 .3 ‘35 -

Small impoundment s 1, 7- 13 140.0 15.3 333 -

Pr iva te  sector 1- 7 , 039 2-2L6 530c - -

Total 1114 , 014 5 l , 537o’c 15-3 . 14 51 5’-’ . ’)

2080
l2~~ 145- 114~~.0 270 .0 1 - - l ” l  .5-

Lakes 3,~~2” 12H 5 31.1 5-3 -

Large impoundments 82,’,20 1,237 .” .1c 3 . ‘ 52 -

Small impoundments 1,713 ‘40.0 20.33 S2 -

Pri’;ate sector’ ‘1 , 03 ~5-l . ’ 75-2 ’’ , “ -

Total 1114 ,014 5 1. ‘ ‘3 - . 5- 1 - 0 8’ - 55- 1 - 1  .7

1 . F ans pon Is , :5-CS i ’lood— ret ‘irding stru”2 r’-s, - “ - niI ’r -L l IV b u n  I on i’r’i’ ,’’~1
1—in is ur ’vl not open to p u L l i r  use. -
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1 i 3  1 > 32
:Yi~~titi~ 

‘p 5 - It  : in l , -:I”,’ :~~~, 5 - ’, . - 3 ’  an :
u t - : , ’  lapabil i t ies  an-S Needs  ( i n  -- hcu::’r -n )

Red R i v e r  Below Denisori I -cs
Texas

A ”:-”~ 01 f I’ .~b it a t  Res iden t  1-11:1 — 3 c c ’ ‘7-’-
3: -

~~~ 
‘lap :tclty .ir: ’ ‘—emarO 5-~ . cc 1- c (i-I— F

: ‘ 5-rs-’ur ,: ) , -4; 5- 5- ‘:“25 iih
2 , :,114 33 3 ,5 5- 2 .7  111 5.

l arce , : :, :-oan-iiri erI t s Cc - , 3130 -a7> ~ .2 ~6.1 108 Ia. S
1:r:~1l :mpc:: : rT1 ” I IS S  5, 11 5. 105.0 1140 6 1 1’ 3- . . -

r1 at~’ c~”> 11-r 5- 
~, L’ 3 

_______ 
6. 2 1-5 --- 2 ’

l o c a l  H- , 1 c- ~) 5 -  1,195 .5 1,35-5 . 1 5 - 1 1  130.6

1 - 0
14 , -’14o 5-1> Q ‘ 0.5 13 1 2103

— 1,akec 2 ,12 ’. 5 -2 .3  113.2 137 31 .5-’
1- i-ce impoundment s 98.1140 1,~ o0.2 1,672.> 128 ‘-03 0+
5-rc ,all impoundment s 5, 15-7- 105.0 1333.1 11-5- 78 .1
[n ate sector1 8. 7-53 1-720” 2003’: 11-’ 30. -

Total 119 ,14514 1, 138.3 2 , 263 .2 130 52- ’ - .5

25-00
14 , ‘14~ (5-~~0 :0 .7  i’;l 2 1.7

Lakes 2.51414 80.9 113.3 l14-~ 32 .14
[,arg ’~ imp oun -Lc - ’:nts 5-0 ,150 1,308.2 l , : - 5 - 7 . 3  128 - ‘.1
5-mall ir :noun b n e nt s  5, 196 107.0 1>1103 172 ‘1- ~ 3
I ri-at’: sector 1- c ,5-31 lQl.6 20 24 .0  1014

120 ,145-0 1,75903 2 , 5-er .7” 10c .5 - u , .’

2~) c-
14 , ‘~~~ ‘‘ ~- ‘-1 H 

~7 .0 ‘I 1 ,0 2>1- -
Lakes 2 , 141424 -330 . - ’  121 03 1> 0  ~0. 4 4
Large l ap our l  lment~ ~ 5- ,i14O 1,3 08.2 1-. 5 - 7 . 5- 1,1 1433”( - -

-

5 - n- l i icraun lir:eutn 5.1’ s- 105.0 i ’ 24 .i 15-’) 2 .1
Pni ‘ t 1 C .g ’cto z ’1 5 - 3 1  j5-c,- .t- 218.5- 111 21:- ’

Tota l  1:3 , 5 1,759. ” 2 .~c2u .1 15-13 u ~ - : .5

20 ’ 5-
TTT’ uc , , ’ )+ ,-do tl” .O ~~“ .1 H-’ 27.1
l ake:: 2. 5-0, 5- I - - O j  3~ 4 . 5-
Large a r c r - o :n : r c i ’ - n t s  ‘~ -2- , I~~Q 1 ,30 5 .> ’ 1.777.5- 1” ’
5-r:cill 3 ’ - p L ’.in- lmer: t s  5 , l ’ u  10 .0 1~ 7, i 11- 3 “ .1
[‘n a t e  : f ’ r t o r1 . 5-31 I t  i l l€ - .l 110

Total 1. 0 , 5 - 5 -  I 03’- 
~~7 

2 , 140 1 . .1  , 3u ’ ‘ -‘1

1- . ‘ ‘1 3 :  ~~~~~~ ., c ~‘2 ’ o 1 — r~’t .ar ’ - j i r i- - :5- , ‘ - c , ,r~ s, - ‘-- c , r - i , b v  t ’ onr i l ‘ - r i
[ ‘t n - I : :  a n - i  r a t. c-re - n to  p u b l i c  us ’- .
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Table 33
Fishery Benefit:: a id  Losses Attributed to

Proposed Ccrp .a Projects
Red, River Below Denison Damn

Early Action Projects

_______________________________________ II ~~I -Day  :1
Conservation, Stream Stream

- ‘ -:J 1 :-c-jest 
— 

Pool ,tnundation Channelization Ue:. -~f i t:: La - ; ’ cc:;

0’r, ’ec-at 11-.- - ’ . 17 , i-c fl 22~i5- - c),000 1,300
- - - - -

‘-lcFO,rin-:’- ’ Bayou - - 110 - -

Red Ri r ~- a ~ ytci - - - 1,000 -

Lcr> is i ar ’:O .
~ -

Kica’c:- ,ie Res. 9, 1:7 167 - 12 ,7, 000 2 ,500
Caddo 1,ulc c

(I~~~a:rl e’rs- i c . ) OOO - - 12 , 000 -

Red l’i,’~’- .~r bIc -i: , 7-3cc’, ar,.),
5- lu  ta r’,’ -I’ivi > 1’a’t :1- ‘u - - - 176,300 -

D~a.’ai:t Res.  8,- + .~ 25 mi. - 19, 000 5, 000
Albany k - n  • 7,930 17 :n,i. - r . ,000 500 . 

-

P ’trk- -r  Ren u ,110 32 ml. - 13, 000 :- ,000
S:ie~~’- : Hes . 30,700 25 :1.  - 260 ,uQi.: 30 , 500
T’u , ’-kal :-n:a 5-t ,_-ra 4 :c ~~~ 3 ml. — — —

H -GeL ’ : - “ ,i”> Re;: . 7 .500 13 ‘ L I . — 7, 000 1,700 7’-
Red, 5-ic r Hal: , St-am — — — — 22 ,0-5-C

______ 
-5-;

C-add L- L-oc s-
(!-I: l’is’- - cci- ’ , - ;)  ( , . - 30 — - ‘ , u -05-

Titu- 5-r .- . 5-eu . 12,200 714 - 220.~ — . ’c’ 1,500
Bu n:L ’ in: I-l~c .  5,, .. ; 7 cci . — ‘‘5- .500 210
L ii - ’ .u’t, ,’, ff111 R e c .  ‘r” ,O7O 5-5 al. — 50, 5-0>1 l , -,. lOi ” - -

YL ~ ’ ..’ Cr ’- ’rc — — 20 — 144’I
- - 1.5-’ivuu ~‘ v ~ c~ tion — — — - - -  

, — 
.

> 
-

- - B’uft-I’it,n ’lr’ - r - ,-- -r’~-air > 1 i c r : i  i , ’ v a l i d  at 5--i, ‘ :1 ’  m a n — n y .  I ,u - - .’ - c ‘ 41’ ’

- 
- tr ’ ’c~ i l  cnl: ,+’



‘i’-abie 314
I s h” r ,,’ b e n ef i t s  an-i Losses A t t r i b u t ed  tc-

Proposed SCS Pro , ’c ects
I k ive r  Below Denison Dam
Early Act ion Projects

Acre s Miles M-,in-Da~ s1
1,:r: :er- .’ation 5-t re amn Stream Chan-

i r e- e’: c - ci 7. nun :at:on nelization2 5-e: ’~ei’i ts  Losses

AI ’ k L I S  can

Sing i e— r - c r -p e ; ; e  icc:  - i ” - : : . ‘5-. 0 — — 1, 5-5-0 —

~&lt . 11- - i e -pL. L r ’pL --se  r e - c .  i - - c .  5- 7 — — 1 ,8L~ —

.-t5-er r’ecec-’.’o[n::-t 3 , 27~ — — :t .1400 —

5-11 w:tt e-’r:’,[~: Is (7) - — 260 — 500

Louisiana

5- t r : - .5-e-’pur ’pose r# - -: . r e :  - ,, ,3145- — — .100 —

~-tLt cpi —purpose r e : , r c  s. - .223 — — 7I,~~00 —

O t h e r  r e s e r -  o i r s  035-1 7 — — :0 , 200 —

All wate r , : r~e : s (23)  — — ~~,1. — 1,700

~7i 1-an a m a

cin rke-tL’,,rrc- :’e nec . I c , .  14-33 0 - — 1,000 -

1~a1tip
’L e-L- ,> rl-- . --s+ .’ nec . res .  75-0 - - i . f O -  -

Ott er m” :;€ ’ r ’;c’- : r s  10 ,3 ’ e — - l 0 ,~~0Ci —

All ~‘a ’ ’ r .: :, ’ ’ : u  ( 1 3 )  — — 167 — 1400

Texas

i-c:: - re:: . — — — — —

r e ’ .- . n’-:. 1,0k - - 20, 000 -

-. f he r  r ” - :+ .’r ’ ,’o I rs  ‘4 35-3  — — 14 ~
’ 
,‘035-

All W- ’4 ‘- r’u5-e-: s ( i s)  — — 15-- — aCe ’

I .  2er,’-: ’it: - are ry e ’- c - c o i l ’  1 ’ .i : ; l i i m i 7 ‘-,‘aiue r ‘d ,~ 1 :- m’ n a n —  -

1,osse’ s ‘ j r ’  , ;t r -  ‘ mc , risC , r :5- -

2. 2 5 - I c
c cc ’ tC+ .’ n ’ n c- tm: ’ m i les t o  5-’’ L~ L . 3 r 5 -, l , . ’ i  ‘ ‘ 1  am - c con s i d e r ’  : i ’ [ ; - t :i ’,

3 .  m c i - :  s r’ - ’ : c ’’ r v o i r ’ n  C r ’ i ’ l cod 2 r e ’ i ’ - c5 -  on . l r - r’ l~~’ tt i’ - , w- , ’’ r : ‘ > - ‘t i it y

- a ’ n~,’ I , am I w i t ’ -r s . c -  1- . - 
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‘5- ab le 35
Commercial  Food and Indust r ia l  Fishery Resources

At t r ibuted  to Proposed Corp,s Projects
Red River  Below Denison Dana

Early Action Projects

Conservat ion Food Fish I n -m i s t r i a l
Pool Harvest Fish i[arv.

i n ..:~ ose-i Reservoir  Acre~ge 
— 

l apaci ty  Value’ ‘a:,a. :j t3, V alue

Anzracc ‘is

IL-eroneat 17,300 259,500 $39,000 259,500 $7, 800

Ooui a lana

Caddo Lake (Enlarge-
ment ) 800 l , 07’e 1,800 112 ,000 5cc-

Kisatchie 9,180 137,700 20,600 137,700 14,100

Oklahoma5

Durant 2 7 ,98 0 126 ,000 19, 000 — —
A,lbany 2 14 ,960 62 ,000 9,300 — —
5-arker e 6 ,110 86 ,000 13, 000 — —

30,700 125,000 19,000 — —

Thskahcma Fore’bay 590 — — — —

McGee Creek3 3,500 52,500 7,900 70,000 2,100

-: exas

Caddo Lake (Enlarge—
m e n t )  7, 000 117, 000 17,500 117 ,000 3,500

Ti tus  County  12 ,200 183,000 27,500 183,000 5,500
Boniham 5, 280 79, 200 11,900 70 ,200 2 ,1400
Liberty Hil l 7,070 106,000 15,900 106,000 3 ,200

1. Food Fish  values set at 5-0.15 per pound net , and 5-0.03 per poun d n o t
f,er industrial fish.

2. Foo d an d  indust rial f i sh  poundages and related values combined for tlLr ’Sc
reservoirs in Oklahoma.

3. b’l-c - o ‘n-c-k Reservoir commercial fishery valu’~s based on !‘arker R e s eu v e i r
‘l’it ci .

14 . i t  is estimated that bank : ‘ t - i t ’ i 1 i c ~i ’ i o n  f ea tu res  of the  Red River ms -h:;
stem in -k [ ‘ i c , ma will res-ilt, in a 114 , 00C-—pnuni  I annual ~~~~ 1 cii f i  :5-: ic- i’ s

X i  11-5- , ’
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Ta-bli 3~
Wilifl h t’c Benefit :: arid Lo,;nes Attributed

to Proposed Corps Projectr-
Red, River Below Denison Lair,

• Early Action Project: :

1
Acres Mac-Day:

w/L-Oricrited
Lands Lands Recreation i l unt i r if  Hunt1:~~-

Prupc- :::J . [‘rej ect  Inundated Cleared B- ’:i,ofit:: [t- : : , Ct ’lt : I,,o:ze-

Ar ki’s:,: ‘i::

Dc-rc ;!eat Re,’:ervuir 17,300 - o ,eOO 1, ‘01.- L- ,,~-2’ - . -
Post-::~ Bayou - 2,600 - - :00
McKinney Bayou - 2,900 - - 700
Red River Main Sto’!:: - - — -

Laczi - ’l-an a

Ki:at-,’ t ; L - ~ Re ; ’erv~.- ir  9,180 7,9 00 5,eOO 2,1100 5,O12-~
Caddo Luk- :  (Eiilar~’-e- 300 — 100 - ‘1,)
mont )
Red River Main Stem anti - - - - 2,100-
Tributary I l ’ . vii’ati ’cm:

-ukia: oma

Durarit Re::crv~cir 8,980 300 5,000 1406) 1,000
Albany Reservoir  5,960 2145 300 - 2 ,300
Parker Re: ’. ;rvoir e ,110 1458 3, 5- Ui) 5-00 2.800
Sherwood 1,c::”:rvoir 30,700 - 500 200 14.700
T u u k a : .:n, a 5-tc-r’~, ’e 590 — — - 300
McG-:e  - c v e ’ - i - :  R’ - , :ervoir 3,500 — 1,700 100 1,500
Red. R i v - :r  i4’iiIi Iit ’;,’ mc :  - - - - 10.000

Caddo L’,t[c..- (i~:i ,’.iri”:-
ment ) ‘1, 000 — 3, 4 1  ‘ (La) , ‘ ( U l , i

T i tic ’ 2 - . kin . 1. ,200 — o,100 ,. - ‘~~~ 2 , 500
flc r; , ’u , 11’::. 5,5 - t,~D 3149 7, ‘c-,’ 100 1, (00
Li : ’:r’t,’,’ 11111 Ron . (,070 71 2,500 5-00 2.000
Ga;: Cr’. ’ - C — — — — —
C,ypre :’: 5- a c - -u N u v l > 1 ’LL i- -a — — — — 5-05-

1. liem ’it ’ : ~~1cL1- i C- — :- c ’ m ,t . , I r ’ ’ ’ r - - - i t l ,  m , ‘ c i  uplam :d - ‘‘u ; : - , 1 1 1 ’ , ‘‘ -~‘,j . mci
~~~ rfowl lu Ch ic , “,‘il;” - - 1 ‘ i t , -: I ) .  I - .;

‘
~ ~~~ : ‘ : t a — ’.l:’iy .  1 - - ’ ; ’ :. ‘ ‘ i i -  ~p i c u : - .l

bi ti , ‘‘u’:- ‘ , -ed ‘-c, :7 c-I, ‘ t i n ; .

, 11 I 1 — 0 - ;
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Table 37
Wildlife Benet’its and Losses Attribute-I

to Proposel SCS Projects
Red River Below Denison Darn

lQ~~0

Ac m - es  Ma:, — l a y s 1
I ‘in c c  Land

I ropose-1 [“ ro~~e’-t Inundated Cleared beriei’its

Ark ann-a ::

Cingie~~’ur -pc:c rec . res . 550 — 100 -
5-lalt iple-purpose rec . re: . ‘ ,~- ‘ /  - 100 —

- t h e n  reservo irs~ 3,1: ‘ ‘ ) — 305- -
All w-,~t ’ r :heis (7 )  - o ,800 — 3, 00

I,o::ic ’iana

iin5-ie-purpose rec . res. 2,0140 - 200 -
1-l’.:ttltcle-pux’po se rec . res. 7,2 ,23 — ‘(00 -

t : ly r  reser- c- i rs2 10 , 167 - 1,000 -

> ‘, lj  w’ t t e r ch e d s  (23)  - 20 ,500 - 11, 15-0)

C l ‘U,uc’:t

fln fr rl e— rum ’p:-::e nec . ron . 1450 — 100 —
Mult  i ple-~-u n p t , -e , , r- c: - ‘~‘70 - 100 -
U t h ” r ’ r e s e rvo lr :c 

10 ,370 — 1,000 —
All wat r’ m ’ :;he l~ (1-5 ) - 114 , 700 - . 1400

‘5-excis

‘ic: ’ e- c-’ ,r’[-o,:’’ r-ec . rca . - — — —

1- (uLtin1 .e— p-~nm-o ::c nec- . res. 0 - — 100 —

t . ; er r~ - :. ‘ “c ’ - - - . I r’c ’ - ‘ , ‘30 3 — 000 —

Al l  -~“. t ’.’ r ; : : , o  is ( 15) - 14 .1)05- - ‘ ‘(33

1. i”n ’- t ’ i t s  -‘i n ’ -  p r imar i l y  w a t e r f o wl  hun t ing , v a l u e  at $14 per mar :- i-tv .
Losses am ’ - - p r i n :ar - i ly t ’ c r ’ - c t  ~ame— I c  r , t - r r k o - , - :: , :in”I squ ir rels .

2. 1: -d o 5-- ,; r” , ; ervoir ’ :; t i - n 15- lao-i p rr ’ -..’en t 1on , icr io’ ttion . w ri te r - du d i l  I
c o n t r a - I ,  ‘ i n :  water  supply .

X 111— 8 14

- —-- — -- -- —---_



-‘ - “-— ‘-‘~~~~~~~~~~ “ ~~~~~~~~~ ~~~‘~~~“ ‘ ‘~~~~ ‘~~~~ ~~~~~~~~~~~~ “~~~~~ 
~
‘
~~~~~~

“

‘ ‘ at le ~~~

[“ i n : .  ‘i~.J k) Ili: ’e i:t’r~e75-ts 
(~sn i g:~’U

- .. O s cr ag ,-  ‘ n-n W a t e r  . :aU ay “om U r ~~

F i s h  an - ’i ,~- i 1  1111Cc
,- r -

I- -~s--r’; i :‘ Pro,je-’- - , G i - - ’’-, ,cr , in  12-a • tar :

5- , : rche at  0y .. n ,
ArI- :’:’.:-is ‘ir, -~ i - .:- ’Lasi a r :- i  5-:, ‘3 ,000

Bo y-n o B’o-’l-:’:o ,
I c u l s i o n a  ; , ~ c,

‘I c-t al - 1 7 ,’ -

71’S “Jater sce ’-I  5 - c l — I ’  i -i a  ‘ r e ek ,
Ar k a ’~sas -1 ’ 500

5 - s r - c I l e ’ 1 5  - ‘tv -u

A r k a n s a s  and Lo;.:2 :3 -ice

5-~ 
.. 5Q3

12712 - Watershed 3~ ,3 5 - Il c r-al 7.-tv o ,
“ k l d i J ::ma ~

1. This  is a j - - i n ’. 1 2 - — c- r- ; or , aLa :’: init ’i’ ,l needs in 1 ”r . ’:, ”-c- i~ayo: :
to  a sci mca l ied  : v  st - ,- ra :e  Ii ’, tue t’’~5-’ c rc ’- - ’, .

I,,, [- 0’,,



‘I”~n J e  39
- r: , h r ~, ,~, :j n -n i ,J Act s  I r o v i - l i n d  A s s ist a n c e  in

32:1: and W i l d l i f e  P lanninG

Ni~~r ’ot . ory -j :’~ - ‘-:nser- . Lion 2 - c t .  A - c t  01’ i ’ e s- r : a r y  10, 1020, (o l ’t-at .
1 ,5-5- cc as - c i  5- l].~ ’ . ‘ . ‘1, — i~~s). Aut c on i z e s  the acquisition of
ion cc c - cr ’ : : IG r a t o r - T  b i n  I m ’el u 5 - U .’

3 inn and ‘
~~ 1 1 : 1 1 :” - 2 0 c r ’  : i n : .i t i o n  Act. Act of Mor el:  10 , 103) ’ , (Se Stat .

as sc:-’:: :~ : i 5  ‘ .:. ~~~. 661_ 4n -~’2 c) ,  Au tho r i ze s  assistance to Federal ,
, ‘t ’ ,t ’ . ’ . ‘tO - I o t h c - r ’ ’5 - ’ ; ’n c i e s  in t he  development , protect ion , rear ing  an-i
,: t c ck  i”i ” at ’ :‘ i s i :  and w i  t :iit ’ ’ o~ - ,l i’ , nO roi l ing ice::es t t :- - nec: ) ’ : authori,des
, : - r v e v n  of fi sh  ‘crc- w i t  i l h’ e ci ’ all i” ederal lands and on the ef f ec t s  of
pollut i on : a u th o r i z e s  su rveys  on -i  :- - . i c -r t s  by the Fish ani  Wi ld l i f e
12r’r’,-ic~’ wh ich  n t - c cr r ,m e nd  :T,edj cr l . : r ” - :  n c-c- ic- i  to  prevent  losses of , an- .1 to
vr:h-:r ’i- ”e , f i s h  ‘± n J  wildiit ”: :lt wa te r -use  pna , )ects  const ructed or i i e ” n u e - ’i
01 ‘ r i O  icie r -ti :ioverniment ; authoriz -s lan-i  acquisi t ion f o r  fish and wild-
lit’- conser - ,- dition t’urpo:’es; on I a ut : , -n- r - iz es  Federa l  cons t ruc t i on  :ic-er ic ies
tc’ s O c o r ’~ ’L r i) , ’: c o n s e rv a t i o n  mea , - : . : n - : :  5-:: ~: i ’e - ’ierol wat  r’— ; : : : - - pr -o ,~ects and
t o  rs-~ze a’,’ - :iiable irLaect lands for use ‘u i - I  ‘a u : : inist i ’ot i -j : i  c y  Suroa ’n of

‘ r c r ’t  F i s h er I e s  and 1111:11: ’ ,: or 5-t ’j, t-e w l i : l i i ’ e t c ef lC ’ l i c r.

i o r ’ c I, Al .i in Wil  j 1 iC~ Ic- La c - rct io r ,  A t  . Act at 5 - c c  t -s ,Ler  2 ,  1 ‘‘37 ,
( -3 It:.~t. o17 as :~~, cn,) i- 1 1: 5- .2’ .C . 5- ‘— ‘ ;,) . I rovides  i - c  m ’ral ~rants
to , ‘t cit es  5-: ‘wi .l , : t i t ’e r e c t  c - r at i o : ’: : r ’ ,’- e ’ ’t :. l o u Is C r c - n :  an c::,; I se tax
on :pc rt in- -’ ’ i r-::. .: ‘ t n - I  ‘u cJ c : I , r t i t i , j ’ n am ’ - -  t - m ’ o ; i  Ii’ - l ’ ,c ,I t ’ ,t e :; on a cc:it ching
basis a:’ 5 - 3 i ’o 1 .-cal to ~~~, ‘t”,t-- c- c r re::’.- ’irch . 5-im’:’l ‘od ruisition . devel:-1’- —

: .a in t - .- n ’ - : - ’ ’ - , a r c-I  :c , an’cr: c: , ’:: ’ i’r’o ’ c - c t  s

;- ~ ‘ 1 - r ’ i  ‘k’ .i L : r ’  P o l Lu t I on  5 - - : m i t r - -l  A d d . . Ac : C June 35-. L I - , (1-12 05-ut .
111, as a i’ : ’-n o ed  33 5- . : ) . — 14’1417J . P n o v i  c ’, :: 5--.’r n u t  or pol lution
cant r n - i  ad iv lt i ’’s  Inc 1 . : : i m i ’ 5-it , - - r , t at - cc --osc .’n a tion , n r ’ ,- ; f” t r d }c . i~~i” ’ :’t i —

gations . a o l  I ’ ’ -  - n i l  - i t i  t .— 3-h ’: ’ , ‘ t - t e s ~ ‘ - ‘t I .  1m b -s a :- e-lu ’rai W i t -i’
- c - l i - ,: i . :mi - ‘ n - r i d rol A-1 :’,ini :t r a t  i -cr: x t o  :t’~ ’ 1: - n i t , ’; to  r e  : ; , i r ’ -  the  c i t - - i t o —

01 ’ b - o i l - i t  ion  in ir : t. ‘- : ‘ :t : .t c , r ’  : ‘ t r ” - c l n: ’ , n - I  r ” : . a  n c -r d e s t - d i r - l u s h m e n t  i~~:

w - ’ , ”r’ - :c ’ .J :  I ‘,‘ c r i t e r i a .

‘ - u ’ n - h  c c , IR , ‘~~- t - r t  F’icbi k e , : t -~-r a t i on  ,-5-- t . Act  0.7 / , i ,i c - l i. 5 t  U, 5-i’,,h
-
- ~~~‘ i . - - - - ‘ i c c  ‘ca~ - r:  1” 1 : -  (‘ . k )  . ‘ r’c’—:j:I~- , [‘ e-I’n :,l ~ m - - c ’ s

5-- :t - -5- : :  La-c cc  - n t 1 5-ti ‘ - - c t ,  :“,tio- ~i c r ’ , - ‘i:- . i - ’ : :  cc I re:’ excise  5 - ty

on cert ain i t  ~-:n:c ci ’ :: p: m t  ‘ h:,’ : : ,- d i d  c I I: - i n ’ ,’ : - r ’c - ,’ i , c ’ I to - , ‘t -ito:: on d i

rnat d c,: n : ’ b’,::in c-I ’ ,
~ I’’ .- i-i--i l I - ,- -~ I : ‘ , ) . ‘ I ’ - , r r ’ - : -~ , : , i - - c u - ,) ‘ - u u i s l t i o u : ,

I - c  fl , ’,’O I , r,d i i  ‘ ‘ d i  ‘ ‘ - - ‘ 0 , ‘un- I s: n- e ’ - d d , ’-~i ; - r ’ -c , ’ oc~

‘ ‘5 - ’ r - -  -~~~~~~~‘ ‘ ‘ d ’ I c r ,  t i c-  ‘1 I r e - u - d c -  i ou :  A t .  Aol -cr Ar ,n-u :’,t . 14 , ‘7
- as ‘c:,”n -I ’ - J- La . ‘ - , — 1 -  - . 6)- , ’ o’ r-i:’~- c’ . c r - t h u  1 5-li

-tn t ,-.‘ l l - I l i t ’ y im ~ i-c •-m ’’n ’ ‘ia t , i , ’-.’ it i e s  ‘it , small ‘,i’ - t ’ ~ stt ’’- 1 1’ - . 1 - - ’): , in—
ct , : i ri ~ : (1) s-:n - cyn , 1 : : , ’ - : ’ [ ‘ ‘ 1 I : - h , . , ’t U I  r e p -  r i : :  ‘ w i l O  r’ - - - r:’ic, ’ - :::’tLi’r:s
c-ir i ’’’ rnin - ’ ~b c ” - ‘o n : : ’ - n - , a l l - : :  -au I ‘“c - l u-s ad of List: ‘ t r : - i  ~~I Ic-



‘ i c - i ’ -  - 9  - ‘c - ri.)

c - ’ : ’ ., ‘ u - , t ic ’ .- c-- -r”l - cr’ ,’ ~ :‘ I. :,’’ 5-c - i - i c r ’ : ( 1 . ) t u i ~ m c i  :1 :: in
d” i ’i ” ’ ’ l ,d t  ‘n , - : ’ - lans oh :- ,ch w~~r i-: :: of mr dT’r’o’;i’: :’’I ’it. Ion L as h ‘ i i : : n I  I c l i : ’ :
a-  cot  u - c ’ ’ :  I” , - :n - ::men : ‘ - d b ; , ~ t :~ - - 

- - - d r” I ‘ i i ’ , -,‘c ’ t i : , ’ i i i ’ - ‘ r i  - :‘ ‘t : ’ ’ ir ” ’ :. - ’ r ’ - - ’ - ’,

t i ’  lc-c:h or ’  ‘- c : l z c r , i - . : .  ‘ t n i  5-,’ , ‘ ‘cve t . ’ :i ’u’ of’ A f rz ’ i  ‘‘ ‘ - c - ,:’ - : ( - : ) - - .. , . t
- v  r~~ ’ -  ,‘ ‘ ‘c i ’ i ’t . ~ir ’ , icr ’ 0:’ r ’ l - ’ : 1 1 , , 1’ : 01 ’ I ’ rn cs , “ d t d ’ c ’ . - c . ’ . r ci ‘ c  , —

, -1 ’ — .~~v - ‘ c - - L a ’ - I : - v  t i : - ti - il .. , r ’ : ’ r i i : r ’,i t i o n  :
‘ - . r ’ ’ tr: , , r” : ’o r - ,-’ a l r ’  u ’ - ‘ nc - i ’

‘ er ” ,a 5- - I” t ’  : ‘ i l l - b  : f l ’ iu : ’ i:I” I n- ’ ’:, cc  a : :  I ‘‘c- i n - r i  cc ; p0: l i c  :5- “ : 0 : ,: I
I ‘ c or  i - c r - a t , i - n - intl rc”, ’lc- :- ;:. ’’: :t : . n - u i  c ( “)  uc :t  , ‘ u’ ,r in c I ;  , ‘‘ ‘ c d i”  ‘, ‘ t i ,

c-i ’ : ‘:5- ’ 15 - c r ” ’  u - c r ’  in : : t ’. l L l - i t c-ri c-: ’ n’ r u : La’ i: :, i’ :- - ’ . : - s ’ ’r ’it  : ‘~ - r’ c”r c .
r u e  - - ° c - c - a ire s in c l ’,.c i i r v  h i s :,  ‘Si ’: :  ‘,:ii :15-’’: ‘ - : 11.: ‘ ‘ ‘0 ’ 5 .

- ‘1 , ’; cci: l-Lalull :’e A ct  c; ,, a. Act  c — i ’ A- , ’ ::: 5- 1 - - ‘  ( 73  , ‘ ‘ . 
. ill’~

‘ iS on,en ‘-i 5- 0 . 1 2 . - I .  1’1, - , _ ’ - A k ) . Er - ’ i : - i l : ’ : , ’ - c  a ‘ ‘ -, u a c r ’ - : , ’ ’ , s i , ’ - ‘ ‘t ’ ”r : ’ i l

:2:5 an :  ‘n i l  l i r e  t” i ’ l ’ ! - cy :  e:’t-u n-llshe: ‘, ,‘:e n- r ’ - - :en ’ ) . 7~ F i n : ’ , ‘ii, : - 1 1 : —
I i : ” -  5-~ ’ r -v i c e :  - l i re : ’::: to ’,’ “ - c r -  t i n ,’ or the  Inter- ’,,’: u ’ . c u - r i - c e  ‘ c- c , —
t i n u i n - ’ i-m o- - i i ’ :. d l l , ex t e n s i o n . ‘Oi l i ru :’ c- i-c c : ’ t i o n  ccc i ’  ic ’ :’ c : :  t o  t ote- arc-
d i -  ‘ ‘ ‘ , ‘.s :-~i ’~,’ ::1’-pz to c - - l o p . : 0 cc-c’ , ‘ i n :  conser ’,” ~‘I nt ,c’ ”- , c :: ‘‘ 111 111 c c
:‘:‘::o. : r ’ d ’ - s , m o b -u :: ’ 35’ - - ‘ ‘ c - I s ition c-i’ r- :-: ’ :.: i r i -  i - i:; :s - - ‘ r ’ ‘ i l l  tc- u’cc , , ’ c:
n i l  I l l : ’ --  ‘ in - u t b : ’  1’:. ’ ’ l o r - : ; - : n t  01 ’ e ’x i : t  iii ” I” ic i li t  1’:

:5- ni , - in 5- i l d i r e :  Fa’ou ’ -,”itlc ri Act ,. ,cdt c- ,“ ict e - : : ; : ’ - r’ 125- I c - - t I . ( ‘ 5 - u - I .
I ’ U . : . ’ . 145 - 5 - I__ id  , 7 — 1 4~~ I- , ’l’i :li:’,d ,L -s i-u: lic r ’ ’ - - . c r ’ - ‘ - ‘ 5 - u ’ : a:’ -n

‘c i i t , l , , . r ’ i n ’ -  I t o e  or ’ - ‘O i l : ” - : ’ d c - t O ll  ‘ u ” ” ’ c-I’ t~~e :‘S5-”t r ’ t : ’ ’ ’ : : d . cC tb ’ ’  l o t  ‘ ‘ cl n - d -
‘Sil l d i i  I’ ,, ’ ni ~~es ,‘iL~~ l , c -c t  i n  of lj c i t € ’ - 1  l ii: : :~ne as c c  r c - - : r - . ot i o n a l
-b e’ ,’ ’-’ bo c - , ’ :5- ‘t : ’o d’ ’r:t : - ‘ - X i s )  i n ’  n - u ’  ‘c- p r o n e - i  - . ‘ - : , , ‘ ‘ - r ’ , - t n -r i - c ’ ’ ’ : ’ .

‘ ‘i t ’ d ’  I ’ . ’ ’ , .c- -- r - :e: ;  -,c’ , :eo r ’ei: Oct .  ( - c l . 0:’ ‘ uly l’i . [- ‘ -14 . (‘(“  ‘ ‘ :0 .  ‘5-
-u : ,’: - : -  “ 5 -  i i  . ,I .5- . 1. ‘( 1——i’ ~~ I c — ’  . i ’c. :t t : o c ’ i : c ’s I- - . - ‘ ‘ ‘ u - a l  C i n ’ : ::’ ’ I :i

‘ : s c-n t  - i i i .” -  Ii” AL it ’s in  est-a i,’l i: rbi ’in” who . ’: ’ r ’ - . -:o u: ’ - ’ ’ - : ’ “ - n ’ -  ‘ c r ’ - ’ ‘it : :
I c a ln i r : c  i i ’ . , ‘ : , ‘ - I : i  ‘u .c l I : - , r i c e ’ s I ’ i r : ”L:’ i:. d ’i ,al ‘e :ds i : t ’ t r : ’ ’ ’ ‘ 3 i c :  I i u ’ i u t ’ - . l r c
o r : - :  1i ’i , ” ’ ,: t -  ‘di I ~- ‘ - L I  I - :  r i - i ’ - , - t i ’ :’,’i . ri ’ ’ 0 :5--’’) ‘ c : ’ ’ i n  ‘n - i t t - i ’

i -n r ’ t ’ , ’ ’ ” i r n - d h on c c - ’ -  ‘ t i c ‘ri ,~~‘ ‘ - ‘ 5.

- t n :  ‘ ui - I k’ :t’- r C o r c r : ’ - r ”, ’u t i t ’n b~u r , r R u t  - - C  1 ’” .  n- . A t .  5- ‘ ‘ - c  I ‘ ‘ - a : ’
1 ‘ -  - ‘ ( -

‘ ‘ , ‘t ’ i t , .  5( 1’, ’ : l~ U . L a C .  )~, - t j _ _ _ I , - c - — l i ) .  ‘ n- - i ) ’-: ’ :,~ 5-i c c :  ‘w~i
‘ - - n . ’ ’ r i )  ion  c -cu : ri:: W : , l d O  5- - : i - ’ r ’ ’ ,- ’:’, rice ; ‘

~~~ c c c l ’ ) ’  C r :  s
c c - i- - 5 - i ”  I : ‘i ’ - ; ‘  - , . l i i i’: c - rI-I (1) t . ; : ’ ” , c ’c uj : ” i l n -n c C  l ’ r  In c:

uu’ : i - ’ - u ’: i - c:’ ti c’; ri’~ ’ c - - u n i t  i i  ‘ - d i  : , ‘ t t  c - - i , ’ be :tu t : : - c j z , -  : ‘ c-c t i c ’ -  pc - ’ : ’ :—
v :itrc - ui c-C ::-“ le ’ , ’, c-i ’ , ‘ i : ; l c  - cc c ‘ s l i d  i c e  t : :i ” ” :i i - n ’ ’ :  w h I zl 1:: ‘ t i ’ : : . ‘ c c :
(2) ‘ o r -  1 l r c ; i l ’ ’  ) ‘ r ” ” t o , ’s : ij :~~ , ’ r : t ,  I,-,’ nu t :~ -ra i  wi 5 - I l I C ’  r” - -“‘s. n - l i t -n - cl
‘i :l c I : ’ t ’ ’: . ’ ’ x -i ’ ’rr , crc- ,:tl:a ’ ’: n-it j , n : i l  w i l l )  i i ’ c ’ ’ , ’ r : r c ’ c ’  - I i ’ri - ,r~’ ”c ::, : - ~-r

i - i ’ ’ - - i i . I - - i : ’  c : r a t  ‘ : ‘ ‘ ‘ c : . ti I - - a - c ’ u’ :. ‘ - : :  ‘ ‘ ‘ -, t - c i :  I uc ~ 
- 5-red : — n I vi H ’- :5-

C - c  Id ‘ ‘  ‘cc ’  a -  [:11 , I on :,c: I ‘ 1 ’ c ’ 1 i n : :  - c c t  c - I ’ 1 c i : :  I d  ‘: , r :  ‘n - i ’  ‘ ‘ I ’ : ‘ . c r - - ‘ - ‘i -

- - . 1  14 - rH - n  ‘ r’i- , - ” - t .  [~ ‘er ’  - c ’ 5- c A - r i .  ,- - ‘ ‘  01 - ‘ ‘ 1 ’ ,’ ’ ’ . 1 ’ ”  ‘ - ( - - ‘‘ :5-. .
25-: I ’ ‘‘ . 1 ’ ’ . ‘‘ 3 1 — h — — , ’ ~i _ I ) ,  r i  I n ’ -  d : l I ’ c - r ’S, : 1 1 c c - ’ . ~,‘[H,

t o  i - c ’ : ’ - - ’ ‘I I - - r: - a, I i :1 ; “t u :  c si I .1 .i - ‘ -  to ’r~’ - ) ’ I  ,‘ ‘ - : ,  1 ‘ ‘c - ,- 



c ’ uinle 
~9 (con.)

I c -Ic r - - t i  rn , : 11,i l - : ” — I ’ o r p o s e  n - t . - r ’ — r”s~~- , r ’ c r - r: p r ot ec t : :  -u ,  r a l l r c , n I : ;’ c-c- I-
n o n — F e d e r a l ,  a t -e n c i e n  of ’ pr c- , ect l a n - i s  and water’s Cur  n : ’- - r e ~ t I c r c

‘c- c c f i sh an ’u  w i  1111: ’ ’’ c-n i’c : i r t - ’ ’ c’s,ent ~~
‘ c r 5 - i - S O S  and to o r - cr a t e -  ‘ ci  c cccii a—

t a n  C ic 11 i t  it ’: : c o n  these purposes:  ‘ r - :t b i - r l z e s  the ,,5-’er” t c m ,, , , ~.C t o ’:
I n t e r i o r  to i’r’ cn,’i’l-’ to: - o;,t’loon recrea t ion  and f i sh  an’r wi : : l I i’~:
c ” i c i i i t  en ~:t SC:’ ’- i - r o i l ’ , : un i on  his  ‘ : a - u : t r ’ ol ‘un -I c cu t b o n i : c e ’ s l I c e

1:,:” :: ~-b protect l ’un-:i-c to acquire ian ’is c ’cr e:’-,l:ance::.e’nt of
: : ,m l r : ” r c c ”; w”,I .e ’r ’ I ’ c ’nI at Federal w’,te r—reso- :r’ces pr~. ,c-ctn to an ‘tJc ’re—
“it t’  c-c ’ -~2” .35-0,003.

iou-i and 5-,’r’iculture Act or’ id: ’;-. Act of No’;erncer ‘3. 1 ’dA, ( ‘I i 5-ta t .
111511 ’, 125- : 7 U.S.C. i-

~
’
~°). Known as the Cropland A:i ,~u s tn :ent Act ,

Title II . Authorizes the Secretary of Agriculture to transfer f-,:nis
to any other Federa l  agency or to States or local gov ernmen t agencies
for  use in acquir ing croplari-i for the development of w i ld l i fe  or
recreation fa c i l i t i e s .

“La ter  Rc ’so ’. ,rces  Planning Act. Act of July 22 , 1965, (79 Stat . ,I 7I , as
amen-led 142 r) . S . 5 - •  1962-l962d-3). Pro ’;i res  for the optirnun ’. :e’eb op-
:;.ent of’ the  Nat ion ’ s natural  resources through the coordinated
pbc r~d: .:ng of water and rebated land resources; establishes a Water
:n -esour ’ce Council  at the Federal level ; au thc r i ze s  the establ ishment
of ricer basin commissions ; and provides for financial assistance
to the States in order to increase State participation in ooncmne-
hensive planning .

i’, r’c .cc , n — c e n e - I  5-i,-ec ies  Act. Act of October 15, 1966 . Provides for  tI’ ce 
.tlc-u , t - r ’ t ’-5-,’c t i o n ,  and propagation of native species of :‘ish

- n i : -nI ld l i i ’e t h r e ’,iI €cned with extinction and consolidates a’: : t l u c r ’ i t i e n
r : - I ’ t )  m e :  to ‘ i c : ; , in i st r a t i on  of the Na t iona l  Wildlife Refuge Cvstt,’ cc - .

Ar :- : c , :: ,~ - , , :  Fis h I-c l, Ac t of October 5-, b’ ’r” .5 , ‘~~t ~~~~~ 112’ . :  i i
‘ n - i a - : . ) .  A : :t b o r ’ c ’ze:c t: :e :2 -c r ’e t : in ,v of ’ t he  In t e r io r  to

i c c H  i i i , -  w i t h  t I n - ,’ 11, - it t ’ , : a cooperat iv e 5 - n - c - I n ’ s :  5-or’  t . d i ”n c : e r u ’ a t i o n .
- ‘ : : r - : : , r ’ : : c . .  ‘in : ercnanc ’ . -:c:ent of the  Nat ion ’ s anadronious i ’ i c-t i . Th e

A- : ’ is un l ;u ’.’ in  th at 5-. Is the ’ o n l y  V .- b ’ r:i ’l l.~~”I ccl ation p r - v  m i  m n :
- ‘n il : ’ :: a r c - i  c i i  i to ‘t O’ ’’:: ‘ in - i  o ther  non — ’:’’’ I ’-i-aI ir ct :-r ” ’ : - tn ‘- ‘s i  : 5 - v - I ’,’

r ‘ in a - I c -c r .~- ’::’: f i : :h .  R ’ : l :i t e l  I a i r - r i  law:: include tl: , I-- ’ - - c - - i l
- owen Act (hi ‘l it. , lOt- ~~, as ‘orion i t - i ) :  the Fish and i’,’i l d ij t ’ e ’

-. ‘~mr--I  i n i : t t  j r - i l  6 ) 1, ( - ‘ i ” 5- t a t . 4 01 , as ‘ u r : e n - I e - I ;  the t t o l : i i c l - j a  5 - c r - c
in F ccr ’ l c ’ - r ’ - ;  f l ’ ’ , c l o a c : , e n t _ I ro ’’n ’ mr : , (~~ ‘ I i )  . ~ , , ‘ 1: ’ ;:: :: 1 - 1 ) :  H c~-

‘ ‘ ‘ 1 : - t i  A l  I i nc  s i ,  0 ’’s f :or ’cition Act ( 1 4  , I t , : i t , . 4 5 -. ic :  ‘ u r n - i :  - I )
5 - i l  ‘ c c : ; ’ ‘5- I — “ - ‘ ‘  nnc”lv A”~ (‘ S 3, -i l , . ‘3’ , , ‘ in ‘wi n I~ ’ i )  : d i n - I  ) ; - ‘ -

- ;‘ , d ’ ’ - r - ’ l : t j ‘i:ci , 4’ni ,’: : I- , *’ n e i r ’ - ’h - t n t - I I ’ ’  , ‘ ‘ l upnc : r ’r : l , Act ( 7 :  ‘ I - i )  . .1 - ” ,’).

X I I I
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APPENDIX XIII

FISH A1~D WILDLIFE

ATTACHMENT A

COPY OF
RESOLUTION OF OKLAHOMk WILDLIFE

CONSERVATION CO)~~~SSION
DATED MAY 6, 1968



r
~~E S  O L U  T I  O N

WHEREAS , &~oun tair~ Fork River upstream from Broken Bow Reservoir
is the subject of study for oevelopment of a reservoir , and

rn ’ WHEREAS, the present river is an important fishing stream and
was desiqnated a “SmalJ.mouth Bass Stream ” that “provides ‘quali ty
recreation ’ which must be preserved (Wildlife Conservation Commission
Resolution F—8—67. October 2, 1967),” and

WHEREAS , large reservoirs authorized and under study will inun-
date 300 of the 500 miles of free—flowing smalimouth bass streams
in Oklahoma , and another 100 miles will be reduced in quality when
short tributaries are isolated from the main stream by reservoirs, argo

WHEREAS , Sherwood Reservoir is under study and is proposed for
construction on this stream;

I T IS RESOLVED. ThEREFORE, by the Oklahoma Wildlife Conserva tion
Commission that the Federal Government be requested to cease planning
the Sherwood Reservoir Project in the interest of additional rec-
reati.on on t f l iS scenic stream , and that the Oklahoma Department of
Wildlife Conservation develop access where it is needed by the public .
anu manage the stream to provide for public recreation du r i n g  the
period tnis stream remains in its free—flowing state. The Commissior.
joins the State or hricansas and its State committee for ~~tr C 2 m

Preservation in requesting that this stream be preserved in its
free—flowing state ;

IF , HOWEVER , Sherwood Dam and Reservoir is authorized by the
Coflgress of the United States then this Commission requests tnc
Cor.gress to authorize appropriate features in the interest of fish
and wildlife conservation as recommended by the Department of
W~ J,dl~ fe Conservation , and delay construction as long as possible ,

FURTHER , the Oklahoma Wildlife Conservation Department is
authorized to provide up to one—half the cost of a fish natchery
for prodjct~~~- of fish for enhancemen t, parking lot anc berm whico
will be needed by f ishermen .

~)ATED t f l i5  
__________ 

day of ~say, 1968.

sIT.~’s1 i~~~
C!~~IR.’.A\

s/John F. Hin es
SECRETARY

ATI’EST

s/George L. Kn app s/Elmer A. Vieth

s/Harold d .  Cooksey sJJack C. Parish

s/Fred I .  Lewis s/Paul Roeber

ATTACHMENT A


