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COMPREHENS IVE SURVEY REPORT
ON

TRINITY RIVER AND TRIBUTARIES, TEXAS

APPENDIX V

RECREATION AND FISH AND WILDLIFE

INTRODUCTION

1. SCOPE. - Described here are the methods and techniques
employed in this report to meet the requirements placed upon
recreation and fish and wildlife as equal physical and economic
purposes served by the multiple-purpose plan of development for the
water resources of the Trinity River Basin. These studies have been
concluded through use and projection of data compiled at existing
Corps of Engineers projects, together with data obtained from reports
prepared by others, especially the Outdoor Recreation Resources
Review Commission (ORRRc) and through special studies made specifi-
cally to determine the effects, needs, and economics of the recreation
and fish and wildlife aspects of this project . The studies were
coordinated with the U. S. Fish and Wildlife Service and the National
Park Service and reports prepared by these agencies are included in
this appendix as exhibits 1 and 2, respectively .

2. The conclusions reached in this appendix have been used to
support the analysis of the recreation and fish and wildlife purposes
that entered into all steps of the planning included in the formula-
tion of the recommended plan of development .

EXISTING AND PROPOSED IMPROVEMENTS

3 . GENERAL. - Improvements in the interest of water conservation
and flood control have been accomplished in the Trinity River Basin on
and adjacent to the main stem and tributaries by the Federal Government ,
State and local governmental agencies, private concerns, and individuals .
These improvements include channel rectification, levees, arid reservoir
projects. Mditional improvements are also proposed in the interest of
water conservation and flood control in the Trinity River Basin by
various agencies. The locatiorEof existing, authorized, and proposed
improvements are shown on plate 1. Corps of Engineers projects in the
Trinity River Basin which will have an effect on the basin ’s recreatior~
and fish and wildlife resources are as follows:

a. Reservoir projects.

(i) Existing - Benbrook, Grapevine, Garza-Little Elm,
and Lavon.

(2) Under construction - Navarro Milia.

______________ - ,— — S
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(3)  Authorized - Bardwell.

(4 )  Previously recommended - Wallisville and enlarge-
ment of Lavon .

(5)  Recommended in this report - Lakevie~z, Tennessee
Colony, Aubrey, Roanoke, and increasing the volume of conservation
storage and the water surface area in Grapevine and Garza-Little Elm
Reservoirs .

b . Channel project.- Proposed multiple-purpose channel
for navigation and flood control, Houston ship channel to Fort Worth,
Texas.

c. The recreation and fish and wildlife aspects of Navarro
Us, Bardwell, Wallisville and the enlargement of Lavon are
~-ussed in previously submitted reports.

4. ~ CISTING AND FROPOSFfl) RECREATION AREAS . - Recreation areas
and facilities are developed or proposed at all of the Corps ’

~iultiple purpose projects cited above and will be open to free public
use. Some of the projects under the jurisdiction of other agencies
also have recreation areas and facilities developed or proposed.
However , public use at these projects varies in accordance with the
policies adopted by the respective agency responsible for the develop-
ment and operation of the project. The principal impoundments in the
basin , other than the Corps projects are Bridgeport, Eagle Mountain,
Lake Worth, Arlington, Mountain Creek, Forney, Cedar Creek, and
Livingston reservoirs. The latter three are currently under construc-
tion . The five existing reservoirs have practically no lands or
facilities available for public recreation, with the exception of
LIS.ke Worth, which has approximately 2,000 acres of undeveloped lands
in the upper reaches and downstream from Eagle Mountain . Much of the
shoreline lands have been sold or leased for homesites, and public
access to the lakes is largely through privately-owned commercial
developments . Recreation development by local interests at the three
reservoirs under construction is uncertain at this time , It is not
known whether substantial acreage will be acquired for public use by
the sponsoring agency. While it is expected that the waters will be
open to public use, the principal access will of necessity be through
privately-owned lands or commercial establishments. As of January
1961, there were 288 completed and 912 planned flood detention
reservoirs in the basin . These projects were planned and constructed
by the Soil Conservation Service. At the top of conservation pool
levels they range in size from about five to about 100 surface
acres . These reservoirs are not generally open to free public
use since they are located on privately-owned land . However the
projects do afford son~ water-related recreation potentialities

V- 3 
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as sor~K rs invi~ ’ s - ‘ - r m i t  r ’ ’ i a t i v - s , fr~~-n~]s, and assoni - i l
- :  ‘s - in sat’ in t} i  - r - -nn-at,ional n ’ t i - .- i t i e s  available.  In addi t ion

to toe e- . ist 10 an ~r( p ooc -J  vat development pr ’sJe- ’t~; ifl the oar in ,
• 01 ~~~~

- ‘Li S t - - ’ .1L~t~ ‘ - Uh5 Huntnvi ~i e and F i-t Parker , ~~~- : ‘s t ’ - i  by
l’s - on: - - it ~~t ’ I ~u-ia ; Board. f ’-cr .ov-i---ial r’ ca tI on  services and

ii: i s  ani av’ti lab le tIn ari as ad ,j a- i -nt  to tn~ Gulf ( T- ~ rt:, t asi c
ba’,’ n ~‘1hi]c t O s  : ‘  - I ’ - ‘ .nflor ont-nts n ’ •‘t sam’ of the  creation nec- is  of
to ’ - ‘:a , t oe i -n i f l c i~ al r - - st door i-’ cre a t ion  oppor tuni t i ’-r  are ,
or ‘ -;i ll bc • ~ t~’or i ’ - i b y  exj s t i n~ an-I proposed Corps pro ,~ t n  -

ci~L’AriCrl  -.o~lJ~’:~C:. D~~~- LOPED BY PROJECT

5. r~ - Tr in i  to River  n L r t - n  in its toss principal forks  lying to
toe - n  t , no r th , and e a t  of to ’ Pe rt Wn: -th—Dallas area in t i~c ‘dent
Cr- ’o:s  T~mLers , Gr ’tnd P r a i r i es  nr~d B.lackian-1 Pra i r ies  of Texas and
flovr  slov Ly I - 1r  a:. al lu— .--ial val ley ~ : :- oci-i. t .- - ’ East Texas Timio r

a nt s  and a rOss t : :s  woo-i e-:I C- s - ’ s . t - a l  F~ ai n I  ~P j  lr i t c- Tr~ ni to Ba ’.
2cj -~~otoir. ~~~~ ~-:~~ ~ is del l~ n~; t— ~ gen t l y uridolating . The area.
ohi l’  n t  of ~r€-a t  scen ic beauty , is pir- eu:ant and a t t r ac t ive,
‘ ‘I:’tl --:Ianl’j wneni woooe,-I, The Benbrook and I~~ ev iew r e s e r v o i r  sites
are ~‘-n ’- rrti ly ic--old of’ t imber , Othc i  than along valleys  or draws ,
b et  will :; : l p r r t  t i-ce -ovth where planted. The alluvial valley is
:ie avily t fm b c r e — 1 , an is most of the basin south of Kaufman Count-,’ ,

1t -. ihere cL ’-an ’-d for agricultural purposes - Soils range from
heavy . hla’l-: -Jays -of the Grand, Blackland, and Coastal Prairies

to to-  reddish , sandy soils of Last Texas .

h . P~- O : c J 5 e I I  improvements would result in th ’  addition of three
r’-s’ r - i r , i r s  in the upper reaches of the Trinity River (Aubre - ,’ , Lakevi ’-w ,
and R o an ok e) ,  an incr ase in pool size of two existing reservoirs
(;arza-Litue Elm and Grapevine) addition of a major reservoir in
the -central portion of th e  basin (Tennessee Colony ) and ‘analisation
of the river from the Houston Ship Channel 370 m ile- s upstream to Fort
Wont:.  by constru ‘Lion of a multiple-purpose channel with depth - :
ranging from 12 to d5 f cr -t  and having a bottom widt-h of 150 ft et ic
300 f’ ’ t. Na-iigation of the -har inel and iot -i”;cning reservoir pro .:- ’ - c’s
would be affor -le- i  by a series of 23 locks and 18 navigation dons.
Canalization would re su l t  in  numerous sizeable --st -of f ’s , J io -t1 -e -e l a r l y
in the -central and lower portions of the basin . Altogether ,, tie.
proposed improvements in’-luded in this report  would resul t  in an
increase in impounded vat ’ - r su r face  at t 04 of’ -con o& ’r vs t  ion or normal
opera ting pools of approximately 135, 600 acres .  Reservoir antoine
would be relat ivel y clear and of good qua l i ty  whi le  wat s - n ~ of the
-hannr l  would be somewhat turbid and of varying quality.

7. Experience at completed multi-purpose projects ,in t he  Fort
~~ rt :.  District indicates that the principal r e - r a t i o n a l  use of
projects  in the propos -d plan of Improvement , wi th  the exc ep t ion  of

-
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-
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re-mIS no  :s: lo : : e i vO Ir , a’: -hi f-al l in  n ’ l:t’ 1 —u ~;e - t i - g s- . ,  i e
sen -ipal us ’-  would b:’ ind~ -,’i- I-;al ~ res id ing  a l t  :-in a - l i s~ -~ n~ c~

that ,  wil l  ta ’ :-mii dr iv ir t -  t the ~ r-s . -~~ , on. ic 11 ’ t i o g  in  r r - r c r , - a t i e 1 n n .
a- ’I I v .  I and : - t ~:-n in g  t i ’  - - ~~~~~~ Is’, Hos’ - n c r , i-a ’ pro .b: - - t s , 0” ‘- ausc’
of t he i r  nemibs - s :tn:l i~c ’ sns:’n - ‘ a’ s’ :: , w i l l  attract visitors f e-em
i -C rig. :- li s t s: es as ~o- l l  - ci  ill a tt r a c t  .:o:n’- v i s i t a t i o n  f rom
out cc l I l  t ie i e t a t  2 ’-i -nes s ’ ‘ Colon- , - i- . :;r - rvolr  , in : .ac -t i  ‘eslar , 4cc
to il . sloe , 1 ca l it y  ol c - - s a n - - , and - i  - ‘i ssib liit .,  would - ct t rn-t 

:‘c - c- m ‘- on o i c - r a t -  I ’  ii , -ri -n- s  who i n  turn --cou ld sj -e-nd two 01 ’
er r ’-  ia’ s at  the  sre .b -t  Mn: : :  of t h i s  v is i  0 ~on will :,~ from the
:~~-o t ~ - ’ -on and j o a f l c i t i~’ c-co oo r t l e :~.~ ol to’ basin , or ad joining are-as ,
sot ie  of wh~ nh are z i e : c ’,’I 1’.- p0~-ielan~ I - ‘ h -  m u l t e p l e  :: irpose -nann ’-l ,
c o e f l c - ’-t , would 0’ a - :  t-  tce I i.e . n I  1~-’ r ’ - - ’r c -,ition resource t-ege -thec
r e s al ten g  in heavy re cr c - a t  tonal sac- f is’ l a:; In -i e .e- 1- -nmen t f’ c’ in
nice n-I to  I::’ eth’ :‘ -

6. POP ULAFlOU OF l-i;~--K i- : I~-~-/. - On to. basis ‘f 0cc above-
ar.ai ;.sIs , it .  - - e- r i . i d e r e - i  Coat. ? he p r i nc ip a l  aca a of ro t  uc - r : - -  — : ‘ n u t i
be ‘ e m s  se- d c I t . . 6 c o on t i e s  wh i - : o  -are aoO~ 4’,’ or pal - i l all y s I t r l i n
t:.c basin , p lus t c . r e e -  ‘oUr ’.t ies  ad , o~ a cn e  toe Jowr :str eruec por t ion  of
to-n ba sin (Harris , Gal-:’ it-e r:, and ~5c -f fc -r aor :  Count -  ~eo ) .  a total of ~~
- : -oa n t : ’- s-  The a ‘I enO and p roj ect (  ‘: ~opuIa t  r o n s , m d i  -sited in mi i l io r i e
for t o~ so 30 -

~~ .r:t . e e , ni-c as follows :

a 61) 1 /TO ~O2O 2070
P o su . i at i on s  3 686 Lr ,672 11 765 22.136

j .  DEMAI~D FO:~ OUTDOOR RIICf’EATION.- Conclusions reached by tie’-

~ et- loor :~c n- -cat ion  R e so u rc e s  R c v i e v  Commission  and otoc-r : ;  int ’-~~es teJ
in tr ce f ’i’ II of r - - r e a t l c i r i  t a l l  ate that past act io ns  taken to prov ide-
f o r  ou tlooc  recreation lens not been adeq iat e for present n e e d s  and
wil l  not be adequ ate for  the fut s i-’ - , The population is increasing
:‘aj i d l y ,  ar~ ind i vidually the pc -s t e  ar’ s eek ing  t a  outdoors at a
grow irig rat ’  - W l e i c f l  15 1 x pect e d  to i nc r e a s e  over toe -comIng I. cades

ne mn , ce- f’s -tern which cm n I e r lie  th i s  large ass s u s t a in -n i l  in ~re-a-si-
in  outdoor r a- -r e at ion  demand as’- sic I - e l  lows :

a —  :~apicl  ani steady gi-owth in popula t ion  wi t  1: a mar ia - -i
tr ’  ad tow-sr i a more urbanized populat i on ;

b .  Larger than average i n e r t - a o l  in numi-s -rc ; of older people ,
re t i red  or other1:tse , w i t h  time for ou t - i - n c r  r e - r at i o n ;

c. L a n a  ~
‘ than average i n - - r~-n :a-  in young people not yet

in t .h ’- labor l o s  -n ;

1. Jts ady growth in per capita real incomes;

V-5



e, L’eir~ ’ov’-d I n , ’ I fac i l it i e s  w h i c h  b r i n g  nor ’ -li:tar t
a ar t -a : ;  o it ,h in  usable  r a n g - ;

I’ . In --  :-eas in Is low-’ - time -iu to al - I - ;acat  L C I I : ,  an-i
s c — : ’’ - n’ work - ‘c c-kr ; -

- - - 0 -  - c t  a t e c r ,  Reci oc ;i cc Re -c lew Coinm i ss ion ::t ’i ,lics ; ‘ u r t i , e  -

cit e t out  the gr ea t - s t  Ii& ’:- .l for rc - : i”o rt iona l - a ct i v i t  :- ‘- s is
it - n a ;  c- I b y the- concentrat . 1 1 O - u ~~~t ion  in the metropolitan areas

ani to a ::lig: t I ;  lesser W gi” c ho the adjac ent urban are-as - It:
-r - id it ion , tn t~ cc is an appar’ fit  1: -n I c r  a hij-yie r p r ’ - r :t ag ’  of ’

-r: t - i c i pat : • in outdoor sc-creation activitles as -compared te Oh :

10. DEMAND FOR ‘
~A’IT-b-c-BASED RE CREATION .- T} . - dt - roar-id f-o . tOes -

hacc I recc’e’atIon is c-d de -n -ed b-c the I f l - n f l - - c: :-  ifl “lsit ’:t iari to exi:: i .-
lf l~~ r ’-n e - n O C ) l r S  urider toe , j ur isdi  -t ion of toe- Corps of Lnr -in e ’-r  cc , as
u’c-li an b’, t en  l a-crease  lf l  t ie. r:cLn’u~ c of ’ h cnt ing and fi shirt~ licensbeing jss-.1c-i: ifld increases In sale-s of i c-at- s.  motors , -~~d equ c pment
- .sci for - lumping, fi ::mn ,-c , and hoot l r ~g,  and ot h t  r ’- cr ea t ion
cc -ti-cities. V~ :;it—ttion to all Corps p r o j ect s  located in the T r in i t y
Ri - .- ’r  bas i n , as well as others c :t s id ’  the basin is increasing e a c h
:;f:ar . Visitation to reservoir pro ,R- -ctc; under the jurisdiction of the
bouts-cc-s te rn  Division is :;1:own in f igu r e  1. Vi s i t a t i on  to pro , Ie - :t :;
coder  the  ju r i : ;i i- ;t ion  of the Fort Worth Distri ct i’s shows . in figure  2.
It will be not -d that visi tat ion to pro , c- :ts in the- Sou thwes te rn  Division
- clmo :;t q:cedrup le- I during the past 10-yea: ’ period and tout  vis i ta t ion t -:-
Fort W~c- t i :  D i s t r i c t  p r o j e c t s  has increase- .l at crpp :-o:-:irnately th e -  same
c a t ’ . While a substantial  part of th i s  in-crease has resul ted from
f il l i ng  or - ompletion of additional reservoirs , w i t h  a result an t
in-cre ase in -oppor tuni t ies , it is indi ca t ive  of the  su rg ing  iemare d t om
s-ct c -based r - - c - ’ - a t i o n  and the f r t ’t  that th is  i mcm i is far  f rom
b e i n g  satisfied . Experien-ac indicates that at tendance at an indiv ici-
ual pro , - - -t  tends to len — e l  01,1’ a tea “ear s a f t e r  -om : le-ti -:- :: -cnI tb cc
i n - cs ’  ase at ar ~ o-,-rer ra te  - However , the aldition of a r :ec: reservoir
in to area of influence seldom ac tua lly  clcq:r’e’sses at t en d a n c e  at the
e x i s t i n g  r c - s c - r - ,’oir ’ . A t t e n d a n ce  may be -omI -  ne arly sI ~t c  c for a tc w
year s ‘u -ut eventually begins to increase, along wit:  t ou t. -of t o ’  n e w
r & - c e t -r v o i r . This would indi - ate that, there is a latent demand in
I - .-‘e- ry ar”a for water -b a: ;ed  recreation ;rnd all that is n e t - I - i  0.:
t ranslate- th is  demand into acts-ni attendance is to develop and
nro- .’i le the r’ re-ation opportunities asco- - i c i t e -d  wi th water resource
projects .
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11. RECREATION PROJECTIONS FOR ARE A OF INFLUENCE. - In
pro ,j e- -t thg  tts  demand for water-based recreation in t i c- Tr in i ty
River  Basi n , several fas tors wI re considered , in ’-luding those -.
cc: paragrap hs 8 and 9. Cogni zan c e’ was taken of the report publ i sh e- i
by Resources for the Fu tu re  entitled “The Crisis  in ~~tdoor Re -r ec it ;
and the report entitled , “Water Recreation N et -I s  in the United
SOot  s , 1960-2000 ” ---o :ut ain ed in Conm-ilttee Print No. 17, ~6th Co ngr~ ss ,
•°nd Session , both of which m d i  ‘ate Increases in outdoor 1-c-creation
- -i si t a t i on  of tenfold or more by the year 2000 , of which 75% is
estimate d to be wu-.tcr-oriented . It unmediately becam e apparent th - it

jecticns based on a rate of increase in recreation demand greatly
exceeding the rate of population growth , as projected in these reports ,
would result in a recreation demand far beyond the capability of the
pro .fe-c t to sa t isfy . While experience records at multiple purpose
projects  in the Fort Worth District  and the Southwestern Division
would tend to confirm the validity of the hi gher rates of projections ,
t hei r  use in this report would only further ampl i fy  the inabil i ty of
the pro~ c t to satisfy the demand - - Accordingly, it was decided to
indicate a projection rate based on the present number of visits per
person in the principal area of influence and. generally in line with
t ac  projection contai ned in the report of the ORRR C that the demand
for ou tdoor recreatioi~ as a whole would triple by the year 2000. In
ac- r ic i ng at this conclus ion , at tendance at four completed reservoirs
in ti .e upper portion of the basin (Benbrook , Grapevine , Gar za-Lit t le
Elm and Lavon ) was compared to the population in the area of in f lu e ’n -c ’: -

Results of these studies and the projected demand for the basin are
~it~ ined be-low

l2~ UPSTREAM AREA, - The four existing Corps projects in the
Fort Worth-Dallas area of the bas in attracted 7, 000 ,000 visi tors
-iur ing the year 1960 . The population of this area for 1960 was
1,700,000 , whl b indicates an average ratio of four visits per person .
When this rate of visitation is projected for the upstream port ion of

• the- ‘sasin, a total of 42 ,000 ,000 visi ts  by the year 2070 is indicated.

~~ ORRRC predicts that the demand for outdoor recreation will tripie
by the year 2000 . When this rate of increase is projected to the
year 2070, the potential visitation is 4 5, 000,000 , a reasonably close
--orr ’- lation . Pro jected population in the upper Trinity basin as
compared to potential recreation deman d is illustrated by figure 3.

I
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13. INTERMEDrATE ARI A - - ‘f l i t .: Tennes see  Colony Reservoir and
the- m u c t ip le-purpose nharLn’:-i are locat e-I  in t o i s  area which --ontains
a romb i ncu tion of urban and rural popu]citlon of approximately 550,000.
Otuier r e servo i r  pro .~e- ts are planned for this area by the Corps of
-:rt~-in e - t - r ; and local tnt e-x ’-c; t s Visitat ion rt- - ’or~ s for this area
are not a\-ajlabje , c -c l i t  is  considered that the-  rate of visitation
woulci be medium to he -a v - , due t o  the clioli t, - of recreation afforded
-ccci n:e esc;ibiiity i’.-om rnn , or population centers . The r”servoir and
-ba nne- l ar e-ac; ye--u prov ide-  re sources for both recre ation and f i sh
and wildlife dc-ce lopment The utof~ -s a’~ong toe channel would enhance
the de- -celop ment of r t - - -r c -at  tonal ar’-as and re- i at’cd f a c i l i t i e s .  For
these c-e-asons i t  is e s t ;r a - t -  -i tn~ t the potential visitation in this
area would be in the order of 15,0011,000, by tOe- year 2070 , of which
about one-half would be- i t ’ :  result of demand w i t h i n  the area itself .

14. DOWNSTREAM ARE A~ - The downstream area of the multiple -
purpose channel would be adjacent to the heavily populated Galveston,
Harris , and Jefferson Counties which had a total population of about
1,629.000 in year 1960~ The principal existing water-based recreation
areas within these counties are located on the Gulf or bays which
contain salty water, Wallisville Reservoir and the proposed channel
above Wallisville Reservoir ;-icjuld provide fresh water and related
recreation facilities which should attract a considerable number of
visitors from the- -counties adjoining this area. Visitation records
for this section are not avaiLable , b-ct. assuming the visitation rate
for ‘cater-based recreation to b’- essentially the same as for the
upstream portion , the potential demand for this type of activity in
the area , in terms of visits , would also be in the order of 142 ,000,000
by toe year 2070 If this demand is split 50-50 between fresh and
salt cater , tc~ - re would then remain a potential demand for fresh
wat’-r-based re-ereat~on of 21,00u,000.

15. CAPACITY OF PROJECT TO ?€ET RECREATION DEMAND.- Experience
indicates that there is a degree of visitation or usage which, if
regu larly exceeded , makes the recreat i onal aspe-:ctr of a oroj ect  less
a t t ra - - t iv c  and result s in deteriorat ion may be termed L i e  optimum
v is i t a t i o n  capaci ty  or desi gn capacity of the proje — ’t. In ef f ec t , it
becomes a vis i ta t ion  des ign  load , which should not be regularly
ex ceeded . This may be expressed in terms of annual visitation or
peak --Jay ( normal summer weekend) vtsitcetion~ For purposes of this
re-pr-ri the design capac ity of each project is expressed in terms of
optimum annual v i s i t a t i o n .

16. There are- a number of l’actors which affect the optimum

~-apacc i ty of a wate r -re c~ource project . Major factors to be considered
includc~
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a. Principal types of recreational use .

b. Area of usable lands and waters.

c. Nature and length of shoreline .

d. Nature of recreation resources ,

17, On the basis of experience at existing reservoirs in the
Fort Worth District and taking the above factors into consideration ,
it is estimated that the optlmuin capacity of projects in the plan of
improvement , together with other Corps projects cited in paragraph 3,
will be as follows:

Project ~p~imum annual visitation

Aubrey 6,000,000

Bardwell 1,500,000

Benbrook 2,500,000

Grapevine 3,500,000

Garza-Little Elm 7,500,000

Lakeview 3,500,000

Lavon 5,000,000

- . Navarro Mills 2,500,000

Tennessee Colony 8,000,000

Wallisville 2,000 ,000

Multiple Channel 6,000,000

Total 48,000 ,000

18. Aa previously stated , the recreation demand for the Bas in
by the year 2070 is estimated to be 78 ,000,000 visits , whereas total
project capacity is estimated to be 48,000 ,000 . Thus , it may be
cdt - c - n that even wi th  the proposed plan of improvement , the recreat ion
demand for the basin would not be met by Corps projects alone .
Requirement s over and above the capabilities of these projects should
be met by addit ional  projects or developments by the State or other
a!.~(- n-- 1es. In thi s -o r ln , ’ I -t ion , a statewide master plan for the State
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Parks System is now in the process of preparation by the Horticulture
and Parks Management Department of the Texas Technological College .
When this stud.y has progressed to the point that State Park require-
ments are more definitely kn own, the proposed plan of improvement for
the basin will be coordinated in more detail with representatives of
the State Parks Board in orde r that the development proposed would be
fully considered and cooperative actions taken where feasible .

F~. PROJECT VISITATION .- In estimating the number of annual
recreation visits that would be made to the project , it  has been
assumed that the project would be physically complete by 1970. On
this basis , taking into account experienced visitation at existing
reservoirs, together with project capacities and other considerations
in volved , i t  is est imated that the initial and average annual visita-
tion to the projects included in the plan of improvement would be as
follows :

Ini t ia l  Average Optimum annual
Proj ect 1970 Annual Visitation

Lakevl ew 1 ,500,000 3, 000,000 3,500 ,000
Aubrey 2,000,030 14,000,000 6,000,000
Grapevine 2,5(0 ,000 ~,00O,O00 3,500,000
Garza-Little Elm 3,000,000 5,000 ,000 7,500 ,000
Tennessee Colony 2 , ’MO , OOO 6 ,000 ,000 8,000 ,000
Multip le-Purpose Chan ’l 1 ,350,000 5,000,000 6,000,000

Totals ,~~‘0 ,O00 26,000,000 34,500,000

20. The above visitation figures include sightseers, presently

~-stirnated at approx~mately 2~-% of the total . As population increases
in the area surrounding a project the percentage of sightseers may
increase , with a resultant increase ove r the estimated visitation
shown . However , this would not affect materially the amount of lands
or facilities actually required .

21. G~~~~AL R~~REATI0N VS. FISH & WILDLIFE.- Visit or attend-
ance statistics compiled at nine completed reservoirs in the Fort
Worth District with a total water surface area of 88,550 acres and
varying in size from 510 acres to 23,470 acres at the top of the . 

-

conservation or power storage levels were as follows :

Total : General : Fish and Wildlife
rec reation : recreation recreation

Year : visitors : visitors :
‘ Per : visitors : Per

(millions) (millions ) : cent : (millions ) : cent

1957 14.4 9.8 68 4 .6 32
1958 15.0 9.0 60 6.0 40
1959 16.0 9.5 60 6.~ 40
1960 15.0 8.~ 57 6.5 43

_ 1961 18.3 12.0 65 6.3 35
Aver age 62 38
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22. The location, size , and number of areas to be developed at
each authorized project will be presented in a preliminary master
plan . Details of the proposed development to provide for public
re creation and the conservation and management of fish and wildlife
will  be presented in a master plan for ea ch project.. Basic recrea-
tional facilities to be provided would Include access roads, parking
areas , public camping and picnicking areas , water supply , sanitary
f a c i l ities , boat launching ramps , signs , essent ial safety devices ,
etc . Group picnic shelters , beach improvements for public swimming,
inc l uding simple charge houses , and boat anchor-age areas would also
be provided where such facilities are warranted. Additional facilities
and services necessary or desirable for full developmerjt of the
recreation potential will normally be arranged for by concessions and
permits to private organizations and individuals or by leases or
licenses to other federal agencies or to s tate  and local governmental
agencies.

23 . Data and information presented above for nine reservoir
projects under the jurisdiction of the Fort Worth District indicate
that 62 percent of the visitors participated in general recreation
activities such as picnicking, camping, e tc .,  and that 38 percent
participated in fish and wildlife recreation activities such as sport
fishing, huntIng , etc. The Texas Game and Fish Commission issued a
news item during 1960 which revealed that the percentage of Texans who
f i sh  and hunt is about 10 percent higher than the national average . It
showed that 33.2 percent of the population which are 12 years old and
over fish and hunt , whereas the national average is 23.0 percent . For
the purpose of this report , it is assumed that 65 percent of the esti-
mated visitors would participate In general recreation activities such
as picnicking, camping, etc., and 35 percent would participate in fish
and wildlife recreation activities such as sport fishing, hunting, etc .

PLAN OF IMPROVEMENT

2 14. STUDIES. - Preliminary studies indicate that the recreation
resources are sufficient to justify recreation and fish and wildlife
as primary purposes for the multiple-purpose channel and multiple-
purpose reservoir projects . Pertinent informat ion relative to size ,
land requirements, costs, and benefits of the recreational purposes
in the proposed projects are shown in table 1 arid described in the
following paragraphs.
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25. LAKEVIE~ PROJECT . - I~ keview Dan is located on ~~untain
Creek i-etwecn Fort Worth and Dallas , Texas . The impounded water
would cover 12,300 acres at the top of conservation storage level
Based on the existing and proje ’ted population for this area and the
number of visitors the existing projects have attra-’ted , it is —or-
servative l: estimated that the proposed Lakeview Reservoir pro~ e--~
would attract an initial annual visitation of about 1,500,000 visitors
after ~;u f f l c i e n t  water is impounded, and would eventually attract abo:i~

, 500 ,000 visitors annually. The average annual visitation would be
wJ)r o xurtately 3, 000,000.. The total l ands required for public use alcd

acc~-ss is estimated to ,be 3,560 acres. Of this amount 2 ,800 a-~rec
would be acquired under the 3962 joint land acquisition policy for
pro j e— t  purposes. The remainder consists of 760 acres for pub lic  ~ne
and ac -e.~c. The estimated cost for lands, clearing, and fac iiit ~ e: i~~
the ant er e s t  of public use are shown in table 2.

2t- . AUBREY PROJECT.- Aubrey Dam site is located at trale 60,c
on the ELm Fork of the Trinity River , 30 r ive r miles upstream from
l~ vis-ii t ie  Dam (Garza-Little Elm Reservoir). The Aubrey reservoir
would be classified as a multiple-purpose reservoir for flood con~ rci
and water conservation and would be designed to provide , in combina-
tion with Garza-Little Elm Reservoir, the same degree of flood -‘ont vO i
prote- - tion as that provided by the existing Garza-LIttle Elm Reservoir .
The flood control storage proposed for Aubrey Reservoir would permi t -i
reallocation of storage in Garza-Little Elm Reservoir , and Increase ‘h-it
storage presently allocated to water conservation . The impounded wat-- r
in Aubi-e’,’ Reservoir would cover 24,340 acres at the top of t e  
tion storage level. Based on the existing and projected popuiatiDr .  for
th~c area and the number of visitors the existing projects have ~tttra~ ’c--J ,
i~ Is - -onservatively estimated that the proposed Aubrey Reservoir pro:-~~
would attract an initial annual visitation of about 2 ,000 ,000 v 1s1t - r~
after suff icient  water is impounded , and would eventually attract abcu ’
6 ,000 ,000 visitors annually. The average annual visi tat ion wi l l  be
Li,000,000. The total land required for public use and access is
estimated to be 6,100 acres . Of this amount 4,800 acres would be
acquired under the 3962 joint land acquisition policy for project
purposes. The remainder consists of 1,300 acres for public use and
access for the Aubrey Reservoir . In addition, about 2,900 acres of
which about 2,800 would be ac quired in fee title in lieu of existing
flood flowage easements and 100 acres in fee title above the upper
guide contour , to meet requirements for public use at the modified
Garza -Litt le Elm Reservoir . I.a~i-ids thus obtained should be blocked out
in accordance with sound real estate practices , giving due considera-
tion to specific recreation and public access needs in each area.
The estimated costs for lands, clearing, and facilities ~.n the

interest of public use are shown in table 2.
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2’. GARZA-LITTLE EL2~ Rg~Er-W0IR - W l —  n toe storage in r-e~~tlocatr-d
in be Garza—L I tie El Re no i— vt - r - , ~lr ~ top of the - - r n -i nn  r -zati on

w o r L d  be raised seven f o ot  -- The inpounded wa ter level ~z-ould ‘-hen
cover 

~
), 370 oii ~-ta ac r - es , or - an Inc - ‘- ac e  cf 5, )Oh no  r-face acres.

Based on the  en-r .~ ts f studi es made in  - cnnc -ct ion  with rai s in g  th - .--
conserva~ f C s  po ’.l ev’--- i o’. Lav ,n ReservoLr and th’-. number of addi t ional
Vis LIo ns troi s reservoir vu-rid att rai- t , i t  is ert rcat’-d tha t thc-
too-eased water rur - :a-r area a~ the Garza-Littie Eirc Reservoir witli ni t t a l ly  at tract an addit ional  ~9O ,000 visitors , Based - n  ~h - -x~ st-
ing and projected populatIon for this area and the number -of vis tors
the exIsting projects have attracted , it is conservatively est imat°d
that the modified Gonna-LI tile Elm Resect-n i r pr-eject ~-n; ld attr-an-~ an
annual visitat on of about 3,000 ,000 visitors afler the ad -li ‘hena~
water  I S  hnp ounded . and would r r v r - .n t u a l ly a t t r ac t  abou t 7,500,000
visitor-s annually Tt-~-. average annual Visctation would be approximately
5,000,000. The estimated costs f c n  lands , clear ing,  and faciLties
in the i nt er e s t  of publi c us’--. are shown in table 2.

28. RQPJT0K~ PROJECT .- Roanoke Dais is located at m :le  32.0 on
Denton Creek and 20 3 river miles upstream f r ns Grapevine Dam .
Roanoke would be classified as a single-purpose flood control reser-
voir, and would be designed to provide , in combination with Grapevine
Reservoir, the same degree of flood control protection as that pro-
vided by the existing Grapevine Reservoir The flood-control storage
proposed for Roanoke Reservoir would permit a reallocation of storage
in Grapevine Reservoir , and increase that storage presently allocated
to water conserva-to on The Roanoke project was investigated as a
dual-purpose prn-~ect , flood control and water storage for recreation,
and It was determined that this type project would reduce the depend-
able yield of Grapevine Reservoir by about 6.5 million gallons per
day . By comparison of benefits realized from recreational uses and
the reduct i on  in wate r -  conservation y~eld . it was found that provision
of st ire~ -.: :1 water for recreational purposes is not ornnomh:ally
f e as ib l e  - The total land required for pul l Ic use and access is
‘st i mated ‘ -~~ be 1, 100 acres.  This would involve the acquisition -f
fee t i tle  in lieu i f  - - -x - st ing flood flowage easements on eGO acres
and the u~-quisition of additional 500 acres of private l y owned lands
above the upper guide contour t o  meet . requirements for pubLic use at
‘di e modif ied Grapevine Reservoir , s ince Roanoke w i l l  serve only as a
flo ti — -  r erol r e s e r vo ir ,  Lends thus obtained should be blocked out
I n accordance w i t h  sound real e~~’oot r - .  practices , ~hvi ng due °onsidera-
t i on  to s p e ci f i c  reco~- r& t on and pub I t  c a ss needs in oac -L area

I C . GRAPEVINE RgIERVOIR - Wi~ -r : the storage is rea l l o - -ated i n
the Grapevine Reservoir , the top if the conservat ion pool level will
be raised 21 fee t .  The i r-rp cxnded water level would th°o -ove r ll~ 740
surface acr e s , or- an i ncrease or 4,360 surface acres -- Based on the
results of stud ie s  made in  connec ’ion  ~Ith rais ing the conservat i on
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p o d  h- -.-r- 1 at .  th e  Lavon Her -i- . v o l  r and the  n u m b e r — f  addi t ional
visitors this reserw-h’ would ati r a t , i t  Is est imated  that the

- reased wat ‘--r sunfa:e area at. the Grapevine Rene rvo i  r worr d
I r i it o il l y at :-a -t  an additional 300,000 visit ors . Based on the
oxfsting and pr- -cj er-ted population fcr t h i s  area and the number of
v i s i to r s  the existing pr-o~ect s have a t t racted , i t is conservatively
‘-r ;t~mated t hat the codified Grapevine Reservoir project wou 1d attract
an annual  visi~ ati in if about 2 ,500 , 000 — t l s i t o r s  af ter  the additional
water is Impounded , and w I - - -J . d  ‘- .v ’— r t u a l i y a tt r a c t  about 3,500 ,000
vi si to rs  ar i r r u a l y .  T i ’~ a v ’-ra~~’- annua l v i s i  t a tt er ,  would be approxi-
c~ite ly 3, 000 ,000 . The esth inated costs for  lands , c leari ng, and
fat i lit i e s  in the :rte r’--st -of publ ic  use are shown in table 2

30. T~~N~~SEE COLONY PROJECT - Tennessee Col Ony Dam is located
about r iver  m i l e  ~- ‘.U fl the main stem of the Tr ini ty  River The
mp- rundod wat’--r would cover r j ,51i 0 acres at the top of the conserva-
in n  ct-nr-a ge onve - .. Tb’- Fort W or th  D i s t ri c t  is presently constructing
r i ’-  r’ c tr vc ir  pro ,Iec r ari d proposes to initiate construction on another

rojervc-rr tro ect during ;~~L- n. both  of whloh  are located w i t h i n  a
50 -mi l e  r a d iu s  of ‘he proposed Tennessee Colony p r o j e c t- .  There are
also t t r n r -  r eservoi r  p roj o ’-n s  located within a 50-mile limi t of this
pr--np - ned reservol r w f h ° h  are operated by agencies other than the Corps
rf ~ 1gineers , as : rrdi cated on plate 1. Based on the existing and
projected popu lat io n for the Tennessee Colony area and the n umber of
visitors attracted at  comparable reservoi rs , it is conservatively
estimated tha t the pr - n p -tied Tennessee Colony Reservoir  would attract
an i r .i t ia l  annual v i si t a t i o n  -if about 2 ,500 ,000 vt si . tors af ter
sufficient water is impounded, and would eventually attract about
8,000 , tco v i s i t o r s  annually . The average annual visitation would
approxImate 6,000,boc , The tota l land required for public use and
acces s is e s t im a t e d  to be 8,120 acres-- Of this amount 6,i~00 acres
would be ac qu i red unde r the L )tdn joint land acquisition polio-y for
prn- , ect r-:r-pon’-n The remainder consists -of 1,720 acroc for public
is~- and access , It would also involve the acquisition of’ an -addi-
t l i c rIal 600 acres fo r -  a nathonal r-efri~c reqrr ’-nted by the U . S Fish
tod Wi ldlife dc- r-vin e , i f approved by Congress - The estir-inted costs
for lands , c iear -r:1~ , arid facilities , in the interer -t of p u b l i c  use
are nh -iw o in tab I’-

31. MULTIPLE PTJRPOIiE PROJECT . - The mu t1p1e~purpose channel
would extc-nd from It ’- e xi st i rj h  Ilo rut ol Ship Channel In Galventon Bay
to t b -  n I t ,  f ForO Worth . Texas, having an over-au length of about

- ‘t cit I c r ;  The bottom width of the channel would vary f rom 150 to

~0O feet. Tb-.rc would be two principa l turning basins , one at Dallas ,
T’- .<ar; , and the - ther at Fort Worth , Texas , The channel -w tth a minimum
depth if 12 1’--et and a minimum width of 150 feet would pass through
3 reservoir prejecto , name ly, Wallisville , Livingston , and Tennessee
Colony, all on the m a i n  stem of the Trinity River ‘~~enty-three locks
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ar ;d 18 na-.- - ~-at ~ n darn - , cxi ’ lus~ ‘,re f iv- Wa Lii r ;v i i  ic , Li -; Ir go ’ or.
r, r r - l ’~’- .n,’v - r - : - ”~- C r - i  ony  Darn :; , would -c c n- ; r’ l i ted in I hr ’ mu ] t i p l r -  -

p . r -p  in a nr e l .  I t  I p r -  cr- ri n - ens t r i r - ’i  dive r n  err dams af  nh ’
-r p p o;- rod - : ‘ ‘— a - r i v e r -  c i t  -C f  wh ’- r ’ - t h e  r ; .r -e of I -he  ex i t r n g  r i v ,T r
w-n ~ b be ohanged due to the r’cr-.strrirtion of the-. r c r i l t i p le -p ;r r p - -;. ’-

-- -han se l  . ~F i r i - c e  diver-s  on ;-u -- t Ot -F - s wou ld pr 1. -do ‘h’ r ivr r r f rom
r - ’ - -, r - r - -f ri g o U s  ex i s t  r ig °o ’rr : -. r i r i — r  d i v ’- r -  ‘ br ’ C i - i w  m t ’  the  r n ’r l t p i e —
p ri cc ~har cr-c 1 - Under rr - rr r iril p cr -at~~ ;r . n d l t i -r r; all a por  i n n

f tine n-st i f f s  w o u l d  be pa’-r i a l ’, f i l l e d  . t },  water n c r - u I  t o g  f rom
r.rp r r n d n e r r t c  -;pr -~ rr-ar f r~-r tir r- or - pose- e - — “ks and dart ; - Many if

th e se  r iver - n u t c f f s  and so  of the  - r :  1 - ,ta r’y n t r ’- .  ar-n ; w - r ~ d pr v~ be

exce l .i r o t  areas for the d e - ’-r- . I ~~inne:.~ -if ’ fe - l i l t  ~ ‘; ar -s - :- l a t e d  v
tn-ti: general and fish and w~~dh f’r’ re:-r”-at -~n ant:-ilti es . The water
impounded in many -if the cutoffs and tr:hutary streams w i ld prov i de
exoellent  areas for f i s h i n g  and tire storag ’- of boats . A b o u t  8,600
acres of surface area would be pr - -v i d e d ,  ~ix -l ’ in I we -of the  p nr t  on in
t ir e  three reservoirs , whe n the water surface I n  the - imp ie ted  m u l t i ple-
purpose channel is at the top of the normal operating pc icls for
nav I gation purposes. Furthermore , about  d ,600 addit ional  acres would
be Inundated in the cu tof fs  between the locks and da”r s numbered one
thronr gh 12 when the wate r in the c omp l et e d  m ult ip i e - p ;r p o se  ch anne l
is at i ts normal  operating level for  navigat i in purposes .  I t  is
p~ n-por -ed to f il l  all th-c cutoffs  upstream from lock and clam number
13 w I t h  np 11 material  result ing from excavation -f the mul~ ~ple-
purpose channel , since this  portion of the river is  loca t~id in
an exis t log or proposed leveed floodway , Due to i ts  nature ,
w I d t h , and navigation In the channel the 15, b17) surface acres
of ~cipounded water would not a t t ract  as many v i s i tor -n  for  recrea t iona l
a- - - t i v I t I e ;  as a similar size reservoir pr - e :’t,  i i wi - n - - c r - , t b ’  n t ia n rv-1
v-cola attra- -t  cia r n’ v is itors  d e s i r in g  t o  observe- to ’ passage C
f loa t - : j  r ’ q i  - pment  t - c - i g h  the lo c k s,  to nay - gal - t he  r h an c  1 fo r
sport and p~ ’-asu.”-- , and to f i sh . Appropr l al e t’a n l l it  i- : r cr i c l  he
de ve lope d a. ing the channe l p r o v id e  a -~ esc . veh~ c i e  pa rking ,
p i  cn I--k - r ig , camp i ng , boat lur in - i r ing , bea r r- ’ or -ag ’ - , e -  . Fri - - l it ies
i c - -a ted on or a dj a cen t  to th e  -h a r i r r ’- 1  for  - rt ~ s - • a g- -  and c’:’;-vico:g
‘f p1 ear-ore - r aft  as w’ -11 as p - - I dl r~~ ri ” o- - - - r n  n~ b lI  c vi nit h e i r
needs and demands :;uel as I’ - ed , ii risks , e tc  . n b - M i  oc be ;~ o - -

about ~O-r rr i Pc intervals . d in c e  thr ’  I ’ .-o ‘ - r - ’ . G-nverrone r .t. Is a c q r  r in g
fee t i t L e  only to t I ;en r lands vi  ‘ h i t .  and a l~ a- - .‘r t o t r r - - I r anne l
where structures would be -on st r to -t ed  ‘i: i l  C I. .’ devel ‘p -r i -n t  for
pub lic use and a’’ - ocr ;  , pr- i vato - I t i G r i s  - ry w i l l , 0 - - 0 - i S  t , anve  l o P
these t~rpe s of act ivi  1.1 ‘-s or, p r iva te l y- °wnr ’d ,ar r d . Th i s  r i d i  t i  on
wi ll pr’eciude t i i r ’  r i - i r-ma l c o n t . r - l  ‘ - x ’ - r - - ’ised y the Co--p -n-C

I r; r e g r I  ri t.~ on of spacing of such fu r - i l  icr ;  t o  J t  -V Ic s u f f i c i e n t
:;erii’-e and to p r even t  undue c om p et I t i o n  - Based on the e x i s t  ing and
projected population for the e n ti r e  t a r - i n  area ant  the v i s i t o r s
atl-r’rro-t ’-r-i to i t s ’  cxr r ;t i ng  reservc i rs previous y ii ;.;crd - It  is
een:;ervat ve~ y er -I. I mat ed that .  t h e -  proposed mu l t ip l  f- -purpose ch anne l
w r i ld  a ’ . ’ r a t , ,in annual ‘i i :; I ta t ion i f ’  about 1,350,000 vlsi ter s  during
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i t s  f i r  st  t i r  l, e - r u’’-; f pr-r -atiOr i and en’ei itnaii y attract about
u 000,000 ‘- i s i t ; ,  r - : rnrriil v. The on ’ - r - ag t -  annual -,‘rn l t a t ion  would

1 , 5,000,000. A lrl .r-~ ’: ~ r - - . - t t age of tr i er -c  v i s i tors
woul i- c- sigh tn ’ errr  oni - . Ti- -- total lrui;1 required I’r -r p u L l i - r  use
— c i  a ~ r r is - - ; t a m r i t ;  J to  be 2 ,r .O( -

~ . This Is in al di ti  ol, to
I roc l a n i n  to h-~ or--c -Ir ed l i i  C r -  t it  ~ 0: r -~i t : - - t -  p u r p c c i e n  . The

ciri t- : fin - i ~rcr-, r~ ar-n f:n 1 i~~ t 1 C r -  in the lrit’i r :n t  of p e r - l i
i c r  ac-c’ r-ri o-cn in t o n i c  2 .

i Tt; OF Ri - CPrA T I ON

2.  ii ‘:-r ;urru . - r o n e : ;t :  : - s ;r -~t r n g  f r -err t he dc’’r 1- nutr ie nt  of toe
r c ” r r ’ at  cCrr c-sour ‘or a~so - r ~~~- 0  w :7 ;, cater  er;ou Or-O r- - t - ;  - -‘in be
eval;- n aria c - ;  e-:r : - - i  ~n several duif ’ -r’ r-r~t VOi b , ;ncluding ~ too;

-f -
- r o - ~~. y - :oiuc- I on ear- h proj e- -t  v i s i t .  The l a t t e r

t i tcet  hat beer, ir cii i t ;  benefit: v~~. cost cr~ js;ir-i-atiOr;s of tots
r o t  us ic  i co’ n- - ,t lve  u n i t  v— t ~ur:  -of ’ ;O/ per ~~~ si t for- g ’-n ’- r  al

s-c-; r ent  ion a -~~ , .00 l’ s;- s1 n -r t  j~~Sl,~ op in-i rous t  i t i~~~. t s r  I r i t t c - c  being
i t :  a- :- - : : r -~ ~‘

- 
~i~ h tm— . s -mie-duh- of val ue e - r - : t  ci b:-- tric ln t e r — A ~ir- n-: :

Cou~titt ‘ -  on ~ r ;t ~ -i Reso-o:’ - -~ n ot ~~~ i~ 0 t~~t -er -  ia-CO ;ne ’c t lng .

~~- . ,- i  Ic -,- r L L U C S  use-i i n d i cat e  s u b st r u it i  ‘ii ite - - n c f i t ~ t rot .
me - i a - -it ic riul a i r s  tr  of th e  t ;x-o . ’ e -

~~ - t e w  are r -Ori~ i I e r e - -~ tmiC-~~t
r oar-c rr~ rvo ~nd in ::iany ways -I c - - s n - I  l n d i c r t i  C i i i  Ly toe- er OflcOiC

t - .1’ r enr -a t l cn  on-I r- -Pate c un -t i  y r  t n c  ar-so-: tat -ci with large
-: oar  - onui -ce r i -o j e  t n .  The f a t  I.s t ha t  r e- c r e a t ion  invar iab ly
~2~~~ 0 ’Tr -S ho -n at ~~ or iorri , , tsr- degree-  -‘I t -  j ic-flding pr - islam ; Ly cii
p -oe -~J o - : - ~c - c m d  c-f ’ the area and th ’~ qual i ty  of rr - i - r - c -t t io r ;  ~~forded.

30 . i-~-p ‘ r i en o ’e and actual stuires at exis t ing  ;ro , a r t s  in t :,
Sc: n n.~c - n t t r -n Division show that - -cantles in. w I l i n ~i; lar ge m ’ : -  ner-iClrs
ar’ - i iroc i ly  cr p u  tiall y i cr a t e b  ira-ic a notably b et t or  a conomi cc’-
r e i n - n- ce noon non - r ’ c - s e r - -.’oir countlo- -. in terms of broad m d c  - r i t i o r s
o e-:h -rr; -- ‘ p i i t r i t 1 on , pr - i-  capita i n - - ore - - wager - , ret’; 1 t r-a~R - , -an-i bri t :- .:
dc-non; . S . ‘hot - : e are many reasons Ic:- t h i s .  Of bar - i  - Irr1~ or t  a n- c is

-
~ t h i s  eacn large reservoi~ provides new o~~ici;-ten it ies Cc-i

:i i Tj i I a l  to s ~-r o f i tably used in ¶ ti development of bus Lien -cr -c- s
- i  wit: re -i-cation , ther eby  putting - -ap i t al  tn - i work in an

r;i ’rn j  -- ally ~~r - O i  i -t i ve  manner.

35. h r r - - i ’e at iOfl associated wi r u  major w a t t - i ’  r e s O U r o c-  j ; :-O n- e I i :
r r t t f a : t r i t r n i - l € -  dollars and investment in t l i r -  area a f f c - -t - e ’d in a
n-trnbc - r of -c;c - f r -~ Part ic u larly  si~~iificant are the following.

a. P’noreation attracts visitors who in the aggregate
;p -n- i irn~-y - o ,uns at lakeshore resorts and service establishments .
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b. LI e- -reational v l s it r rt , i on m d i i - -  es private inver-tor-rr to
- ‘ - i n  - i c - v t - l o p  overnight a-commodations , marinas , OSI  many other ’

n ì t - ron-re hitt: i sales and r ;er ’.’I~ r - fa- :ii i t ies.  The Corps of
iori~- rr; ec:s en 

- ‘r l r -a ~ es n ee lod service fa ‘ilitles on Pc--Icr-rd lands an-i
‘-;- ,ters  by c - - n  n- c r - i o n  agreements and special uric -  permits .

C .  L I ’ - - - r c - - ’ i l  tonal aspects of pre , r e - ’ t r -  alt ro  ‘ I. mon o new corn-
Y - r ‘ -  - eir  area w h o  construct homes and raP ins  Cr i; trs-rns r -i - - .-:
as rre ar - - no ,: r u-c) ines as possible .

I. Lr ’du strn -  is attracted to t h e  genera l  o r - o t t  hr :ause - C
r - - ’ r - o n r  tier. c.l r mate afforded its employees , c-n -en thougr. t oí- 
-t t ’v  Itself taut - not be a hea~~ water u se r .

3~
c. In tn case 01’ the ‘~‘inity River Basin, it is not ant n - 1-

~ n - t ’ 1 t r o t  t.t .e r eo-reation resource will attract heavy visitation
I ron - - o t o r d e  the basin with the exception of the lower reaches whi-c ro
-c i . 1 - n l - , l l ~:-diy  n i t t r a ’t  many v i s i to rs  from tr:e adjoining -n -oar -n-nd
-‘ounties. H we - ,-er . there Is a most :;usn-tantiai. demand and need for
wa t e r - b a n e - -I rr ’:reation opportunities, particularly in the upper
Ti- i s, :’’: P-asi ’, , rin d It is ant i : I rcate- i  that industry rind inves tment  it .
roar s - f~ r ’nrc will be a t t racted to the area because of I ts rc- ’r e a t ion

~poort ’ -n i t i e s . in -omLin ~~~ion wi th  the fav o r a b l e  opportuni t ies  f o r
~ z rsrc c- r - í  . i r  t r r - -  w a t e r  and recrea t ion  r esources  -are developed as
proposed.  Further , th i s  demand and interest may be expe --t e l  to
“ O n t i t r u t , arid t o  I:; -rease for  the liI’rn of the p r o j e -r t .  ~~suming that
C i t - ’ ~ sr- - r - - - - ’rl Lor ; spend~~, on the average , spends $2 .50 per v i s i t  an :1
t m , n i t -  n r 1 i v  20 ~er -c-nt of this expenditure  --n ont r ibut err  direct l y to  the
lo -m.i In -o,’ri n ( t n - t i .  estimates considered - -on ,cc-rvat ivc ) it i~ apparent
trcit th is In it:relf constitutes a :;teadil y-growing multiIho~mlllien
dollar  10 I c r - t n --v .  When the a- tua] value of water-bar-ed recreation to-
toe- ir , i i  v iz i r a t ,  in  added to this, tcg th en  w i th the many - -ot -ol  lar y

- ‘  i e ’ot:fit~ i t - s u i t l n ~; from productive- r apit ad  investments in re -cre a t ion-
sc-I -~~cd ~- r-n -1 and in the development of new industries, it may be

H rn--oiiiy sec-n tf at re-:reation benefits m c -  ‘r-uing to this projc: :t ar e
- r tang 17-Ic  and substantial, and, that the a--tual benefits  assigned

rrj--t- - - ri: cnrv~tt lye -

COORDINATIO N WITH OTHER FEDERAL AGENCIES

37 !J. P .  FISH AND WILDLIFE SERVICE .- The U. S. Fish and
Wi ld l i f c-  il-c -c- -n -icc was furnished data and information applicable to
r o t : - -  r r o j m : r - 1  plan of improvement on the ‘~~inity River and tributaries,
prior  t o i ~~~r em ~~nr 1961. The Service was requested to prepare a
r ’- I ° r ’ t  on the fish and wildlife aspects relative to the developments
Proposed l ip  t h e  Corps of Engineers . The Service ’s report, dated

~( - l- , app licable to the information furnished prior to 1 December
ii6 1 , I~ attached in this appendix as exhibit 1. However , addi tional
1 rt- - I l m t I t s consisting of Aubrey Reservoir , Roanoke Reservoir , and
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- ~ Ti -~- - c  r sti r-ag. I - -
.- i s  at ~n ’ xi :n t~~nr~- Grapev in e- , Garza—

P. ’ ‘ 1. :t -r lie _s - - ,- ir s  and t h e  r ’ j - I Lao -,- i - - - i  -no Tennesr ;e - Colo rry
1- - :- svolrs  ,s ’ 5 ~ ~ fl - i  - I in t - - . plan of lmJ r :v mr- r : t . The- Sr - r -n - ic r -
t a -  r e t - n  f o r  o c r - b , - - r  - c i  r it ionaj ,  iot a j

t t ,  I i n fo rma t ion  a~~r - l i -able t -  ti-n-

a I t 1 - :o- ’r~ r - r~~i i I ~~Ies - cr 1 r’ - - i r n - t~~d t C - c r ’ r I r - h  a s r n j d - - r n ’ - n t  to- its
r n  - dii ’ -‘ .1 M~-~ ~ . Ttiir - -

- i  _ t - - ’, M ~~, - t# -
; ~

- c - -
~ 17, r - - ~, tr c-

-on ‘ -cr - r . - ,  - - r - ‘ .- I: . *iT, tin -i F ish H’- :rsrr , : ~s I - • H ” h r -  Ger v - S
rn - c - n - - n ’ : ( n t  d c c ,  r o t  re r n m . - : - I r t : n - n , s  w. tt r oar : C o  trw ’ it o ’-i:~pm’ c t .
01 ‘ - l i n t .  ax r - - :n - on - , r - - - es n - f ‘h  ‘r - i n l t ’ :  1-liver onl T r l r n t o : - :es 

- c . :‘ n . - r - - rcu r r--n t o t I o r n r , t n . .- - • t , r  -.,‘ 1 7 h  t h ’- -orrsrs-ot s -~~~f ‘ n , ’
h o ’ r i  I n r o : r .  C n p ,  n- c f hri~~i r j t - s n ,  F : ‘ ~~~rt r .  ol Ga i n - c - n t -  o
LI:  - i 1~~ts a— ci - :

..  - ‘~~~crnrnn y r r J a t i - n - n  W - That f i s h  and ~i~~i1II ’ i-c
c c x c .  es f-u :- wt . i  -n  pro . c -t  n i u t r . ; r i z a . iorr in r-

‘S co: ’ .-nrt  - This r - - n o i ~ ie ndatIoo Is -on - u n - - n - - i  I s  ari d f i sh
:~f l j  w o - 1  : -  ho- ’ c - n - c r  incl ’ci’ -i ‘vnr ’rr o t r ~r - - - rsrner: -d’-i pro t ~~~~ 

n ’ - cmr rccn i a t i on  No. 2 . —  ;~~~~- t  toe H’ r n :  of 1 :1gm -c - -

r i - O n - i t ’  a - ‘c r- s  f - ~ ’I l 1 t I ’ - r -  I’or- ho -r-i t c - : - r - tin-i l l s r c - - r r n € - r , , tc .r d i s :- :s sr : I I x ,
~~szcg: a; c.~ 

;
~ t :~~~ i. i~5 of t ot - n-tt ’t - n e d  su b s t a n t i a t i n g  :‘r r -t , for

( - e-  s c-t~ H ’Ci - ;’:. ’ Fc’ servolr , L&cevi -w Reservoi r , tn ’: r n u l t i~ le - : -n .rp o ’c’-
I , ar, :  t o -  T r i n i t ”  Ri ve r r -  -u t o f f o .

d .  P- oim .-r t . — i t  is pr -o J a sr -  I to pr Ic a c - n - e r - s  and
Ca t I  i~ ~es I r r~ r o t c - c  cm ari d t ’i sr r - -n rne r  . Toe number , r - I  zi: , and I n -  n t  ion
of’ ar c- ac r e l e n t - I  Cc c- development for pus-lic facilities and t ype s -n - I ’
fool 1 i - -mc o be dr-y e loped will I n -p r —c l on several factors , i o u - r h  -ac
- s ; -  - on ~~~~:.:, Cc -n t -n -n - -c -n of the land r O - i n - t w and above the no r-mad wat- r

t n- - • covr-r , ct’. The areas will be scie -r tc --J and a plan for
- i ~~.- € l o p i r c e ‘r t ’tr area will be accomp l ished riur -ing t i , :  detailed planning

- - . Recnou~ endation No. 3 ,- That 6 ~n - i~~irun - areas to t i~,lLng
i . ( t n - : in Tc-xcnc-ssee Colony Reservoir  and 3 cceining areas total-
c r - i n -  6CtO a - r n - - rn in lakeview Reservoir be i c - -ax-cd to ground level of all

H st anri ; - . 111(1 - th e r  obstructions . Spe c i fi  - 1ocatio1l ~; and d i m e n s m n - r i r~ of
s e i r i ; r g  -t r’eac w i l l ,  be determined by the Texas Gam€- and Fish Co~~ Issio n
m i x - l o g  more ci i ’n- an ’-t - d project planning stages .

H f .  Comment.- This reconmiendat lon is concurred In and con-
s i - I -  n o i- ri w i l l be given to the site locations recommended by the
l . - x a - - : ,o.me and Fish Commission.

g. Recon~~endat ion No. 4.- That timber and brush clear ing
in L-tk r ‘n- j ew Peservolr be restricted to that required for seining
-in - ‘-an , mal r .t a ln in g  public health , construction of the dam and spiliway .
all-i effi cient operation of the project for the authorized purposes .
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h .  Comment . - It is the policy of the Corps of Eng ineers
t -  l i m i t  c le a r i n g  of timber and brush in reservoir areas to the
nc i ri~ rnxrcm amount ne :- i-ssary In the Interest of economy , giving full

Ocr:- id’ r - a tn -  -cn n to the Iurposes for which tim-n project is authorized
corn -C ~i :, -t ed

i i-c ommendat ion No. 5.- That pas sage lanes be made
t I n -O t ’. t h e  ‘i n - - n o t - l y timbered areas to t h e  headwaters and upper reac ime- :
01’ - -n - . In  Tennessee Colony Reservoir  t o  provide access for fishermen
and t - .mo t e r - c  - d r —n - n - 1 f lc  desigu of these passageway s will be made by
1 - i n - Texas hxnr- and Fish Commission d u r i n g  the more advanced pro ,~e;t
n r t r i n m r g  st age s -

j .  Co~~ient .- It Is the po] i n: y of the Corps of Engineers
I ”  -:- 5 ’ --r r - passage lanes in densel y timbered reser ‘oir areas to pr ovide
- O ’r c S  ‘ cr boaters and navigators. Consideration will be given to
.bc- .-nting such passage lanes at sites recommended by the Texas Game
an -1, F i s h  Commir -mn on .

k ,  Recommendation No. 6-~ That Lakeview and Tennessee
Coic- r.-/ t-r-r :ervoirs be zoned to realize maximum f i sh ing  and hunting
n- n i - f i t :  and to reduce conf,lic-ts with other recreational uses .

‘1. Comment .- Zoning of rr- r - rc c-r ’ :o -irs  to avoid conflicting
-n . - - -  by f i she rmen  and general r e c r e a tio n ist s  -ire reservoir management
problems -‘inC wil l  warrant considerat ion dur ing  detailed plann ioc
:-t -u ’i i c- s or v i m - r n  the projects are laced  in operation . It Is clot the

icy - - C the Corps of Engineers to seek law enforcement a u th or i t y
Cc- : l e r - : r o n r r ielt assigued to the pro , e ‘-t s .  Therefore , enforcement of

cid a m  1 -°thcr adopted regulations mus t  be en fo r - -r d  by b -ca :
law ‘ n f er - n - . o c - r ~t o f f i ce r s  or game wardens.

m. Rccon~~endation No. 7’ .- That 21,000 acres of lan in ,
‘ - r - m- c r t i a i l y air shown on plate II of the Service ’ s repor -t , b€- pro-

nìo -o  integral part of the proj c -n ’t  for a nat ional wi , ld l iCt
cc-fun-a on a port ion of Tennessee Colony Reservoir in accordance
wi’ : provision0 ‘it’ the Fish and Wildlife Coordination Act (1~i t3 Stat .

a: amended ; 16 U .S .C .  661 et seq.), Specific boundaries of tic-c
r ’ l u i - - - , as we lJ as estimates of land acquisition and development
f ei i- i llttn - -mn arid costs , will be prepared by the Bureau of Sport
Fir-rn ’ d e n  and Wildlife during the more advanced project plann l r4z
: t - tc~~ s.

r i .  Comment .- It is agreed that the Tennessee Colony
Fest-rvoir would create extensive waterfowl habitat and would offer
-‘no -r~~j 1 r - r t b n 1 n - -  potential for the development of a national wildlife
nr - l’u~-y - . The refuge managed by the U.  S. Fish and Wildlife Service ,
would offer considerable opportunity for waterfowl management and
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n-o dd I rni p r ’n -v ’ hunt  ~r m o f -j r waterfowl in ad ,~an
’nent areas . The ~ier-i i ’c e

i n n - f i n a l  - - n t h nn  t he-n el l t n  a t t r i bu table  to establishment of a refugc-
would b-c - n - cm urn -n -n -n t at , l ast ctlOnJ tic its cost plus those occurr ing  as a
r c : - i l t  of H o- -al vat -rfowl hun t ing  and from vis i ta t ion for sc i en t i f i c
SC :m :iie -s , m a t - c r c ’  observat ions , and allied uses made possibl . only by
t i l ls  re -fugc- . The Service es t imates  that the benef i t s  from hunting
would - un-mount to approximately $70,000 annually plus an estimated
100 , 000 man-- i a ’,-n annually of general recreational and educational

m r .  i ’m t :cnJi:.at ion of benefi ts  ir- recoguized, but the applicable
;‘-c rt ion  of t h e m — c b e n e f i t s  is not credited to the Tennessee Colony
Hes ( - rvc i r  proj e- r t , since the refuge is considered separately from the
reservoir proj — ct . It Is hoped that the Congress will give- favorable
c ’ori s id-ra t  ion to the national wildl ife refuge as an adjunct to the
Ten nes sen-- Colony project .

o - Recommendation No. 8.- That , with the help of the
-r roe Gnm- -’ and Fish Commission, an area similar in size and develop-
nrc t n t  an-i o therwise  equivalent to the present state-owned Gus Engeling
W i l d l i f e  ~Inn ag --rne -nt ~~ ea , be acquired and developed at project  cost
- c i  It:: title vested in the Texas Game and Fish Commission .

~. Comment .- A spe c - r i f l e d  amount of funds have been set up
lfl t lne  t i r r at e i l  pro~ic- ct ‘ -ost to prOvid ’ for anticipate—i mitigation
losses  ret this w: Id l i f e  management -u-c- ni . The a c t i o n  ari d proroc -dure
t - n - k - n wi l l  ba-n-c ’ t o  be dc-n-e loped b c- t v - en Personnel in the Corps of
Elrcg in r -c  cm. arm-I Texas Game and Fisl  Commm ssion dosing the ad-,-anc- c-
pro~ e -t  p i. annicI~n- stage- .

p .  He -ornm~-nda t iorm _ Uo .~~~. - That th n - -  r ’cgir aen result ing I ron
pro ,~c ‘ p c -r a t i o n  pr o-n - ide for  —i xnienuo montr ,l . ’; t’:-o sh—w at er  Ii  r -chaa -gc - of
120 ,000 a. - i - c - C c - c t , when a-n-ai J.able , i nto  Tr in i t -n -  Bay Iu .-n -ing t h -  period
I’m-am Mac- - : ,  tarcugli 0 -lobe: - , to me ’ -t t~ mr - re d:, I ra  :ni , nt:; of c-st rc an-- in~-
f i s h e r - i c r

r .  Comment . — Storrign -- in Lii i -  syst’.-m of reservoi m s considcrc ,I
ir, th i s  r ’ -j n - c z t . would be allocot - 1 primariLy t° t i m e  - o r m s n n ’ v a t i - o n n-nC
wat er -  I ’or mummi - -Ipal , industrial, ru i l qual i ty  of w- :t r - -ant I-C l . The
Con ;; 01 i-lnj ; tncc- r-s has no -ontrol ove r t h ( -  y ield from the -ron s c-rvation

“ 1 ”  of t io c-ne reservoirs . i~~
- qu in’c-mc-nts for navi gation will be

a - n - n i  I aLl - from rc-turn flows , un- -ormtro l l e t  lo ‘al flows , -rn-I the
n a v iga t ion  storage in Benbrook and Grapevine Reservoirs . During

- w r i t e r  required for navigation purposes at the downstream
ion--ks woo l- i  be available for e stua rmne  purposes. Din- i-lug floods,
:- -:- gulate-d h iows from Corps of’ Enginee rs reservoirs would also be
-ivrii lable for estuar ine purposes . The order and ma~ —iitude of these
f lows would depend on hydrologic conditions .
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~d. ~XI I0NAL PARK SERVICE . - The National Park Service was 
I C - - I w m n ,di r ’- m:pect  to re cr r c ational aspects of the Tri nity

R iv er  Pasin w i t - n ’; par t i-’-u lar a t tent ion f o cu s e d  on tbc Lakeview
ron T- -mw- sse - c-  Colony Reservoi rs  and the mul t iple-purpose channel
Imtp—r -o- :r’m -nt . A rec-onnaissance of the area was made by a
a ron’ i - sen t at i - ,- of the Region 3 Off ice , National Park Service , and

a cc ~ cC of , l i  f indings was submit ted , which Is attached in this
nipp ”n dix  as exh ibit  2.  The report contained arm appraisal of the
rec -eat i ,c -r :a l  potentials of the Lakeview and Tennessee Colony
Res ’-r- :oirm ; and tb , - mult ip le-purpose channel pro jec t .  Subsequent
Cc- cc - - e i p t  -of the report prepared by the National Park Service
additIonal  f a c i l i t i e s  consisting of Aubrey Reservoir , Roanoke
Reservoir , and increase in water storage levels at the existing
(;rt n - pe -.et ne and Garza-Litt le Elm Reservoirs arid the proposed Lakeview
arid Tennesin---.- Colony Reservoirs were included in the plan of
irnprc - . rn -nt - The National Park Service was not requested to
:-r ~p-l enc-ni its  original report to include the added faci l i t ies

irm : th ey an--c s i tuated in an area where the needs and potential
-a r - - -  ‘m 2 r . -ady kn own . ~~ so , the estimated visi tat ion and re creat ion
b - n- - f i t s  n -t i l i zed  in this appendix in the analyses of all
i n :’.a:t:~~cn- .- :  r eservoirs  and multip le-purpose -channel p lans were
based c- n  s tud ie s  made by the Corps of Engineers as described here in .

~9. ~~~~ICAL I~~YO~~~~. - The preliminary studies were based on
p r o v i d in ~- n e - n e c  sary faci l i t ies  requi m -e-d for access and, internal
roads , ~ i - : n i -n k i n g ,  c amping, sanitary facI1Itie~~, potable wat e r
supp lies , m a r king  areas, boat launching ramps, play areas, n- t o .
The recreation facilities would be generally as shown on the
tyi u~ n-al  La -out  for reservoir pm -o , ;ects , plate 2 , and typical layout
for lock and dam areas along t t me multiple-purpose channel , plate 3.
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CONC LUSIONS

1i0. The exist in c; and projected e f f ect ive  population and
r e3n ~l t ing recreation needs wi th in  the Trinity River Basin and
3urrounding the an -a of influence have been determined and the
consideration has be en given to the- se requirements in the develop-
m n t  of the p lan of improvc rnc-nt~ Analys is  of the proposed multiple-
purpose projects , whica include recreational facil i t ies to meet
requirements for the optimum annual v is i ta t ion, indicate that they
are fu f l y ~u st i f ie d  from an economic standpoint . While these
rrojects  would provide an important source of outdoor recreation to
conc-lement ex i s t i ng  f aci l i t i e s, they do not approach total satis-
faction of ~un -’ b needs as determined in this study . The problem
r- :rna irm~ n~ Ic  one of develon ing the water  and land resources to
Lr -o - - id e  for -  uce by the greato-st number of people within the basic
-apacito~ c-f t h e  prole--ts to- suj po n -t , t h i s  use without adversely
ai’f: -t ing the fundamental re reation and f i s in -  and wildlife values
ir~,h .- r c- n t in the pro ,~e- . t s .

- - I .  S a t isf act i o n  of the  ultimate outdoor recreation require-
: : ‘ , r m t s  in tne  sub je--rt bas in  y n c u i d  -nrc ’- f rom suj -j - iementary development
ct’ n~ - I I  t’-’t - -ilitic -o by the- state and local governm e ntal agencies ,

b y p r i -.-TI t e enterprise , ~ci-d possibly by construction of additional 
,m o - o -r - ‘- pro~ c- ‘Cs -

V -29

- . .  
- - - — -- - 

a



UNITED STATES DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE

Bureau of Sport Fishe ries and W i l d l i f e

Southwes t Reg ion

Albuquerque , New Mex ico

TRINITY RIVER AND TRIBUTAR I ES

TEXAS

May 1962

APPENDIX V , Exhibit 1

4-

- - ~~~~~



- ‘ 

~~~~
-- -

~~~~~ \ 
UNITED STATES SOUTHWEST REGION

DEP ARTMENT OF THE I NTER I OR ( REGION 2 )
-

- ~ii FISH AND WILDLIFE SERVICE AR IZONA

- - .‘ .~ BUREAU OF SPORT FISHER I ES AND W ILDLIFE COLORA DO
- - — 

P. 0. ~OX **oe

~‘ODR5SS ONLY ThE AL BUQUERQUE. NEW MEXICO NEW MEXICO

:‘:CIONAL.. DIP.ECTOR
May 25, 196 2 TEXAS

UTAH
WYOM 1MG

D i s t r i c t  Eng i neer
Corps of Eng ineers , U. S. Army
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Fort Worth L+ , Texas

Dea r S i r :

This letter is a synopsis of the Bureau of Sport Fisheries and
W i l d l i f e  report on the fish and w i l d l i f e  aspects relative to
developments proposed b y the Corps of Eng i neers i n  its compre-
hensive r e v i e w  report on the T r i n i t y  River and Tributaries , Tex a s.
The attached substantiating report is des i g ned to a ccompany th e
Corps of Eng ineers ’ survey report and was prepared in accordance
with the Fish and W i l d l i f e  Coordination Act (1+8 Stat. 1+01 , as
amended ; 16 U .S .C. 661 et seq.). Our studies were conducted in
cooperat ion with the Bureau of Comm ercial Fisheries and the
Texas Game and Fish Commission . Concurrence in the report by
the Texas Game and Fish Comm ission i s ind i cated b y the attached
cop y of a letter dated A p r i l  20 , 1962 , si gned b y Mr. Eugene A.
Wa l ker , Director of Program Planning .

We understand that the proj ect involves construct ion of Tennessee
Co l ony Reservoir on the main stem of the Trinity River in Free-
stone , An der son , Navarro , and Henderson Counties , Texas; Lakev i ew
Reservoir on Mountain Creek i n  Dallas and Tarrant Counties , Texas;
floodways on the West Fork of the Tri n i t y  River between Dallas
and Fort Worth , on the Elm Fork of the T r i n i t y  River between its
mouth and Le w i s v i l l e  Dam (Garza -Litt le Elm Reservoir), and on
portions of Denton Creek between Grapev i ne Dam and the Elm Fork;
channe l , levee , and interior drainage works on small tributary
streams of the Elm Fork , the Wes t Fork , and the main stem of the
Tri n i t y  River; en lar gement and extension of the existing Dallas
Floodway ; and construction of a mul t i p le— purpose channel for
f lood  contr ol and nav i ga t ion f rom the Hous ton Shi p Cha nnel in
Ga l vesto n Bay vi a the Trini t y  Riv er and the West Fork of the
Trini ty River to the Dal la s-Fort Worth area . The channel w i l l
have 23 locks and 18 dams for navigation and w i l l  pass through
Tennessee Colony , Livingston , and W a l l i s v i l l e  Reservoirs. 
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Because the Corps of Eiiq ineers assumes that L iv ingston and Wa liis —
vi lie Reservoirs w i l l  be impounding water by the time the Trinity
River and Tributaries Proj ect gets under way, the Bureau of Sport
Fisheries and WI lc i l I fe makes a comparable parallel assumption in
its s tud y of the project ’s effects on fi sh and w i l d l i f e  resources.
No attempt has been made in this report to eva luate the fish and
w i l d l i f e  resour ces of the proposed Livingston Reservoir which is
to be constructed by l oca l interests. Althoug h Livingston and
Wai l isv il ie Reservoirs w i l l  create i mportant fish habi tat • it is
recognized that, they w i l l  contribute to a reduction or cu rtail-
ment of strearnf lows into Trinity Bay thereb y affecting f i sh
habitat in that Bay. During the period of anal ysis , about
1 ,250,000 acre-feet of water annuall y w i l l  be diverted from the
l ower reach of the Trinity River for munici pal , industrial , and

ricu l tura l uses . These diversions w i l l  be made p o s s i b l e  by
impoundmen t of Livingston and Wa i i i s v i  lie Reservoirs and other
upstream locall y sponsored reservoirs. Some of the water di-
verted w i l l  be returned to the Galveston Bay system as sewage ,
industrial , and agricultura l effluents. Most of this return
flow w i l l  enter the bay system by way of the Houston Ship Channel ,
b y p a s s i n g  T r i n i t y  Bay. The T r i n i t y  R i v e r  and T r i b u t a r i e s  Project
w i l l  not a f f e c t  s i g n i f i c a n t l y fish and w i l d l i f e  at either Wal li s-
y u le or L i v i n g s t o n  Reservoirs.

Ar-i ana l ysis for a 100-yea r period (197 0-20 70) has been g i v e n  to
fis h and w i l d l i f e  resources associated w i t h  streams , river—bottom
l akes , reservoirs , estuaries associated with the Trinity River ,
and abou t 655,000 acres of land and water in the proposed reser-
voir basins and the Trinity River flood p lain.

— Construction and operation of the proj ect w i l l  provide good-
quality fishing in the proposed Lakeview and Tennessee Co l ony
Reservoirs and w i l l  improve the quality of the fish habitat in
the T r i n i t y  River and the Wes t Fork of the T r i n i t y  Ri ver. At-
tractive f i s h i n g  w i l l  be provided in numerous cutoffs and in the

~ai lwater of Tennessee Colony Reservoir; this w i l l  compensate for
river-bottom lake fi s h i n g  lost because of the pro ject. Fresh-
w- ter diversions from the project w i l l  add to the adverse effects
on marine fish habitat in estuaries associated with the T r i n i t y
Ri~~er caused by existing and other proposed water-development
pr e jects i n  the basin. Nursery areas of particular importance
for the Sustenance of juvenile shrimp , menhaden , and anchov i es
i- - i i r i r l it y Bay w i l l  be reduced in q u a l i t y . Sm a l l e r  p o p u l a t i o n s
of t -ese species w i l l  occur in the Bay and wi l l  be reflected in
dec r~ -~sed catches in the Bay and in the Gulf of Mex i co .

a.
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Big—game and up land-game hab itat , populat ions , and hunting oppor-
tunities throughout the project a rea w i l l  be reduced b y the proj-
ect. The Texas Game and Fish Commission ’ s Gus E ngel ing W i l d l i f e
Management Area , an 1 1 ,000-acre resea rch u n i t , w i l l  be serious l y
impaired by the Tennessee Colony Reservoir. Compensatory measures
w i l l  be required to relocate the area and to rep lace the develop-
m e n t s .

In general , the project w i l l  cause extensive losses to fish and
wi l d l i f e .

Waterfow l habi tat w i l l  be lost or reduced i n  quality on seasonall y
flooded bottom lands and in river-bottom lakes. Construction of
Lakev i ew and Tennessee Co l ony Reservoirs w i l l  not compensate for
these losses althoug h a l i m i t e d  amount of resting habitat for mi-
g r a t i n g  waterfowl w i l l  be provided by these two reservoirs. A
nationa l w i l d l i f e  refuge established on a portion of Tennessee
Colony Reservoir would prov i de feeding as well as resting areas
f o r  waterfow l . A d d i t i o n a l l y, it could support a w i l d l i f e  manage-
ment pro gr am and provide hu n t i n g ,  f i s h i n g ,  and recrea tion . An
e s t i m a t e d  20 ,L+00 a c r e s  of proj ect lands and w a t e r s  w i t h i n  the
guide-taking li n e  elevation 288 and about 600 acres of lands
above elevation 288 would be required for the Federa l refuge.
The proposed refuge area would be located north of U. S. Hi ghwa y
No. 287 as shown on Plate II .  It is assumed that the land re-
qu i red for the refu ge would be purchased b y the Corps of Eng i-
neers as an integra l part of the p roj ect in accordance with the
joint policies of the Departments of the Inter ior and of the Army
r e l a t i v e  to r e s e r v o i r  project lands approved February 16 , 1962 .

It i s  recognized that the  proposed b o u n d a r y  for the refu ge may be
revised in detail as project plans are refined during advanced
p lannin g stages . It should be noted that the Bureau of Sport
Fisheries and W i l d l i f e  may be interested in including certain
additiona l proj ect-pu rchased lands ad jacent to the proposed bound-
ary if their incorporation into the refuge would permit more effi-
cient operation of the re fu ge or the proj ect. A definite refuge
pla n would be prepared a t  such time as specific project p la n s a re
developed b y the Corps of Engineers.

It is recommended:

I. That fish and w i l d l i f e  be included among the
purposes for which proj ect authorization is
sought.

~
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2. That the Corps of Eng in ee r s p rov ide ac cess
f a c i l i t i e s  for hunters and fishermen , as dis-
cussed in paragrap hs 92 throug h 95 of the
attached substantiating report , for Tennessee
Colony Reservoir , Lakev i ew Reservoir , the
m u l t i p le-purpose channel , and the Tr i n i t y  River
cutoffs.

3. That 6 seining areas totaling 1 ,200 acres in
Tennessee Colony Reservoir and 3 seining areas
totaling 600 a cr es In Lake v iew Reservoi r be
cleared to ground level of a l l  stumps and other
obstructions. Specific locations and dimensions
of seining areas w i l l  be determined b y the Texas
Game and Fish Commission during more advanced
project p lannin g stages .

4. That timber and brush clearing in Lakev iew
Reservoir be restricted to that requ i red for
seining areas , maintaining public hea l th , con-
struction of the dam and sp iliway , and efficient
operation of the proj ect for its authorized
purposes .

5. That passage lanes be made throug h the densel y
timbered areas to the headwaters and upper
reaches of coves in Tennessee Colony Reservoir
to provide access for fishermen and hunters.
Specific desi gn of these passageways - -v i i i  be
made by th e Texas Game and Fis h Comm N.sion during
the more advanced project p lanning stages .

6. That Lakev iew and Tennessee Co l ony Reservoirs be
zoned to realize maximum fis h i n g  and hunting bene-
f I ts and to reduce conflicts with other recreationa l
uses .

7. That 2 1 ,000 acres of lands , esse n t i a l l y as shown
on Plate II , be prov i ded as an inte gra l part of
the project for a nationa l w i l d l i f e  refuge on
a portion of Tennessee Colony Reservoir in accord-
ance with pro v i s ions  of the Fish and W i l d l i f e
Coordination Act (L +8 Stat . 4Ol , as amended ; 16 U.S.C.
661 et seq.). Specific boundaries of the refuge ,
as well as estimates of land ac quisition and develop—
men t f a c i l I t i e s  and costs , w i l l  be prepa red by the
Bureau of Spor t Fishe r ies and W i l d l i f e  dur ing the
more advanced project p la nning stages.

4.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____ -‘I
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8. That , with the hel p of the Texas Game and Fish
Comm ission , an area s i m i l a r  in size and development
and otherwise equ i va l ent to the present State-
owned Gus Enge l ing W i l d l i f e  Management Area , be
acqu i red and developed at proj ect cos t and its t i t l e
vested in the Texas Game and Fish Commission .

9. That the reg imen resulting from proj ect operation
provide fo r a mean month l y fresh-water disc arge
of 120 ,000 acre-feet , when a v a i l a b l e , into T r i n i t y
Bay during the period from March throug h October ,
to meet the requirements of estuarine fisheries .

As advocated in Recommendation No. 6, adequate zoning to reduce con-
fl i c t s  betwee n ~.ompeting forms of recreation on the proposed Tenness ..e
Colony and Lakev i ew Reservoirs would result in s i g n i f i c a n t  fishing

~-e nefits. A nationa l w i l d l i f e  refuge established on Tennessee Co l ony

~e serv o ir , as proposed in Reco mm endation No. 7, would contribute to
the nationa l waterfow l management program and would result in sub-
stan t al waterfow l hunting benefits. Rep lacement of the State ’s
Gus Enge l ing A rea , as advanced in Recommendation No. 8, would com-
pensate for the loss of a hi ghl y valuable w i l d l i f e  research and manage-
ment area . Provision for the maintenance of adequate fresh-water
discharges into T r i n i t y  Bay, as urged in Recommendation No. 9, would
preven t the reduction of marine fish habitat and the loss of va l uable
commercial fishing .

Adoption of a l l  of the recommendations made in this report wou 1d pro-
vide benefits attributable to the T r i n i t y  River and Tr i butaries Project
amounting to $1 ,236 ,000 annuall y.

This report is based upon the assumption that a l l  proj ect lands and
waters w i l l  remain open to free use of hunting and fis h i n g  except for
Sections reserved for safety , ef f i c i e n t  operation , protection of pu b l i c
property, or fish and w i l d l i f e  management.

Our i nvesti gation wa~ based upon information received from the Corps
of Eng ineers , Fort Worth and Galveston Districts , prior to December 1 ,
1961 , and any modification of p lans shou ld be brou ght to the attention
of the Texas Came and Fish Comm ission and the Bureau of Sport Fish-
cries and W i l d l i f e .

Sincerel y yours ,

Joh n C. Gatl i n
Regio nal Director

Enclosu re

CopIes (10)

_ _ _
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(2) Executive Sec retary, Texas Game and Fish Commission , Austin , Texas
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(2) Reg ional Director , Reg ion 5, Bureau of Reclamation , Ama r i l l o , Texas
(1) Chairman , Southwest Fie l d  Committee , U. S. Department of the Interior ,

Muskogee , O k l a h o ma
(2) Re g i ona l Director , Reg ion 3, Natio nal Park Service . Santa Fe , N. M .
(2) Reg iona l Enginee r , Reg io n 7, Pu b l i c  Health Service , Dal las , Texas
(2) Reg i ona l Director , Reg ion 4, Bureau of Mines , Bar t l e s v i l l e , Okl a .
(2) Reg i ona l Director , Reg ion 2 , Bu reau of Comme rc ial Fishe r ies ,

St. Petersburg Beach , Flor ida
(2) Di rector , Biolo g ica l Laboratory, Bureau of Commercia l Fisheries ,

Ga lveston , Texas
(2) Fie ld Supervisor , B ranch of River Basin Studies , Bureau of Sport

fl she ries and W i l d l i f e , Fort Worth , Texas



4

- Substantiating Report

— —~~~~ -~--—--- - — - —---- -~~--.-- -~~~~~~~~ -- - -~~ - I.. 
~~~~~~~~ r~~~~- -  - -

~~~~ -~~- ‘



TABLE OF CONTENTS

I Page

- 
PREFACE ii

INTRODUCT ION 
- 

DESCRIPT I ON OF T H E AREA 

PLAN OF DEVELOP MENT 4

OPERAT I ON 7

FISH 9
- Withou t the Project 9
- With the Project 12

W I L D L I F E  18
W ithout the Project 18
With the Project 22

DISCUSS I ON 25

CONCLUS I ONS 29

___________________ a



PREFACE

This report presents fish and w i l d l i f e  aspects relative to develop-
ments proposed b y the Corps of Eng ineers on the T r i n i t y  River and
Tributaries Project , Texas , ari d is intended to accompany the Corps
of Eng ineers ’ survey report. Prepared in accordance wi th the Fish
and W i l d l i f e  Coordination Act (48 Stat. 40!, as amended ; 16 U.S.C.
661 et seq.), this report has been coordinated with the Bureau of
Commercial Fisheries , which agency provided the ana l ysis of the
proj ect ’s effects on marine fishery resources . The 1nvést i g ati o n ~
and preparation of the report have been carried out in cooperatio r
with the Texas Game and Fish Commission .

Comprehensive investi gations of the project by the Corps of Engi-
neers are based upon the followin g authorizations :

1 . Resolutions b y the Committee of Rivers and Harbors
of the House of Representatives , adopted March 3 1 ,
191+4, February 28, 191+5, November 30, 1945 , and
August 6, 1948.

2. Resolution by the Comm ittee on Public Works of the
Senate , dated January 20, 1958.

3. The Act of Jul y 3, 1958 (72 Stat. 297).

The proposed p lan of development is desi gned to prov i de flood con-
trol , navigation , streamf low regulation , and water conservation
fo r  municipa l and i ndustrial uses and such allied uses as recreation
and fish and w i l d l i f e .  The p lan is compatible with water-conservation
proj ects proposed in the basin b y the T r i n i t y  River Authority. It is
compatible also with p lans developed by the Li . S. Stud y Commission -

Texas.

This p r e l i m i n a r y  ana l ysis of the project ’ s effects on fish and wild-
l i f e  resources is l i m i t e d  in d e t ail to those works of improvement
p roposed b y the Corps of Engineers. It is made with the f u l l  rea l-
ization that l oca l interests w i l l  develop numerous water-conservation
r eservoirs , many of wh i ch w i l l  exist b y the time the Federa l project
reaches construction status. The period of ana l ysis for this report
is from the yea r 1970 to the year 2070.

For the purpose of fish and w i l d l i f e  evaluation , the area of influ-
ence includes the Trinity River and its flood p l a i n , lands in the
proposed Lakev i ew and Tennessee Colony Reservoir sites , Mountain

ii 
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Creek Reservoir site , the proposed Livingston and W a l u i s v i l l e
Reservoir sites , Tr i n i t y  Bay and the estuaries affected b y the
T r i n i t y  Ri ver , and certain reaches of the West Fork of the
T r i n i t y  River , the Elm Fork of the Trinity River , and Catf i sh
Cre ek.

Because the Corps of Eng ineers as ,u cTi ~cc that L rving s ton and Wa l ii s -
v i l l e  Reservoirs w i l l  be i mpounding water b y the time the Trini t y

- R i ve r  and - T r i butaries Proj ect gets under way , the Bureau of Sport
Fisheries and W i l d l i f e  makes a comparable para l l e l  assumption in
its stud y of the proj ect ’s effects on fish and w i l d l i f e  resources .
No attemp t has been made in this report to eva l uate the fish and
w i l d l i f e  resources of the proposed Livingston Reservoir which is
to be constructed b y lo cal interests. Durin g the period of ana l-
y s i s , about 1 ,250 ,000 acre-fee t of water annuall y w i l l  be d i v e rte d
from the l ower reach of the Trini ty River for municipa l , indus-
t r i a l , and agri c u l t u r a l  uses . These diversions w i l l  be made
possible by impoundment of Livingston and W a l l l s v i l l e  Reservo i rs
and other upstream locall y sponsored reservoirs. Some of the
water diverted w i l l  be returned to the Ga l veston Bay system as
sewage , industr i al , and agricu l tura l eff luents. Most of this
return flow w i l l  enter the bay syste m b y way of th e Hous ton Shi p
Channe l , b ypassing Tr i n i t y  Bay . The Tr i n i t y  River and Tribu taries
Proj ect w i l l  not affect si g n i f i c a n t l y fish and w i l d l i f e  at either
W a i l i s v i l l e  or Livingston Reservoirs.

Past reports b y the Bureau of Sport Fisheries and W i l d l i f e  on
specific projects in the T r i n i t y  River basin were:

1 . A Report on the Fish and W i l d l i f e  Resources in
Relation to the Water Development Plan for the
Authorized Benbrook Dam and Reservoir Project ,
Clea r Fork of the T r i n i t y  River , Western  Gu lf
Basi n , Texa s , May 1 947 .

2. A Report on Fish and W i l d l i f e  Resources in Relation
to the Grapevine Dam and Reservoir , Denton Creek ,
Tr i n i t y  River Basin , Texa s , October 25, 1950.

3. Report on Lavon Dam and Reservoir , December 12 , 1952 .

4. A Report on Fish and W i l d l i f e  Resources , Garza — L i tt l e
Elm Dam and Reservoir P roject , El m Fork of Tr i n i ty
Rive r , Texas , December 19, 1952 .

5. Report on the Draina ge Program of the Trinity Bay
Conservation District in Relation to W i l d l i f e  of
the Coast Marsh , Chambers and Jefferson Counties ,
Texas , December 1951 .

-
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6. A Pr eliminary Report on the Fish and W i l d l i f e
Resources In Relation to the R i ch iand , Chambe rs ,
and Cedar Creeks Proj ect , Trini ty River Basin ,
Tex a s , Jul y 1953 .

7. A Preliminar y Report on the Fish and W i l d l i f e
Resou rces of the Tr i n i ty River Be l ow Liberty,
Texas , Channe l to Liber ty , Jul y 1953.

8. Le tter report of March 4, 1960 , to the District
Eng ineer , Galves ton , Texas , on the Trinity Bay
Soi l Cons ervation District , Chambers , Liber ty, and
Jefferso n Counties , Texas.

9 . Let ter report of May 3, 1960 , to the District
Eng I neer , For t Wor th , Texas , on the Nava r ro M i l l s
Proj ect , Texas.

10. Le tter report of June 6 , 1960, to the District
Eng inee r , For t Worth , Texas , on the Wes t Fork Wa ter-
shed , Flood Pro tect ion , For t Worth Area .

1 1 . Let ter report of August 22 , 1960, to the District
Eng inee r , Fort Wor th , Texas , on the Bardwell Reser-
voi r Proj ect , Texas.

12. Repor t on the Fish and W i l d l i f e  Resources of the
Trin i ty River Subbasin , Texas , September 1960.

13. Letter report of February 27, 1961 , to the District
Engineer , Galveston , Texas , on the W a l l l s v i l l e  Res-
ervoir Proj ec t , Texas .

14. Letter report of November 6 , 1961 , to the District
Eng I neer , For t Wor th, Texas , on the East Fork of the
Trinity River , Texas.

The report of September 1960,ent l t I ed “Fish and Wi l d l i f e  Resources
of the Tr i nity River Subb asi n , Texas ,” was prepared for the Bureau
of Rec l amat ion . it presented a genera l Inven tory of fish and wi ld-
life resources In th. basin and an estimate of present and future
uses of these resources . It told of prob l ems affecting optimum
development of fish and wildlife and advanced pos sib l. so lutions
to such problems .

~t .
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Eva luat ions of the f i sh  and w i l d l i f e  resourc es affec ted by
Benbroo k , Lavon , Ga rza-L I tt l e E lm , Grapevine , Navarro M i l l s ,
Ba rdwell , and W a l l i s v i i l e Rese rvo i r s in the Trinity River basin
have been made on an i ndividua l project basis. Each project was
cred i ted with hi gh fr esh-water fishing benefits , moderate water-
fow l benef i t s , minor up land-game losses , and insi gnificant to
mino r big-game losses. Onl y W a l l i s v i l l e  Reservoir was considered
for its  effects on marine f i s h e r i e s .

I nd i v i du a l l y, these reservoirs have affected or w i l l  affect in
varying degrees the downstream timbered and seasonall y f l ood ed
w i l d l i f e  habitat and the hab i tat of the marine fisheries . Co l-
lectivel y, they w i l l  control downstream flows to the extent that
further developments in the basin w i l l  seriousl y affect b i g-
game , up land-game , and waterfow l and estuarine habitat within
T r i n i t y  Bay.

Acknowledgment is made of the assistance rendered the Bureau of
Sport Fisheries and W i l d l i f e  b y the Distr i c t  Engineers , Corps of
Eng i neers at Fort Worth and Ga lveston , Texas , in furnishing data
regarding the proposed p lan of development; the Tr i n i t y  River
Authority for makin g available its proposed Master Plan of
Deve l opment of the T r i n i t y  R Iver Watershed ; the Fort Worth Public
Works Department , Sanitary Sewe r Div i s i o n , for the City ’s future
sewe rage p la n of improvement; the U. S. Stud y Comm ission - Texas ,
for the State ’s human population predict ions; the Texas Game and
Fish Comm ission for information leading to the evaluation of
fish and w i l d l i f e  resources wit h i n  the project area and for assis-
tance in preparing the recomm endations contained in th is report;
and the Bureau of Comm ercial Fisheries for providing data and
proposed recommendations regarding marine fisheries.
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AUSTIN TEXAS

April 20, 1962

Mr. Carey H. Bennett
Chief , Division of Technical Services
U.S. Fish and Wildlife Service
P.O. Box 1306
Albuquerque , New Mexico

Dear Mr. Bennett :

Reference is made to your revised sections of the marine fish
portion of the draft of the report on the Trinity River Project.

We have reviewed and do concur with the review report .

Sincerely yours ,

7/
- 

~~~~ ~
-C  o~ ~

Eugy~ e A. Wal ker
1) i rec to r
Program Planning

TRL : ep
Cc Mr. John Degani . -

Mr. Bob Hofst &t ter
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I N lRO L~JCT ION

The T i I n i t  ~‘ I t i  ,; and T i  bu ta r  i es P r oj  ect  i s
mu it  i p ie—pu r p  i . e  p lan - f  i i i  o 1~ ,~,r ’ i&- n I . des i gne d to pr de n t - i l —

i ; a  t ion t r i m  1 pu i-it  n t ~o -  H ~~~~~ t on  Shi p Channe l in G a l  ves t  n Bay
tu te rm i it s in U~ 1 l,i -~ and or t W’ t h , Te.~.ts , and f lood con t n i
w i t e r  con~ c r v a t  i - n , ~t ’ c iii : ow re g u l a t i o n , po l l u t i o n  abatement ,
f i sh iqd ~ .- i  I d I r e • i n,j  F cc. r c i  t u n a  benef i t s

2 .  Th~ pro j r-~ t i i  e -~ in  the T r i n i t y  RI ver b a s i n  in the
c i s t e r n  h a l f  T , - x i , . 1F~ b a s i n  i s  bounded on the north by
the Red R i v e r  b a s i n , On t h u  east by the Sa b ine  and Neches R i v e r s
bas ins , on the vc - U t  i- i  the Br i ios  and Sari J a c i n to  R i v e r s  bas ins ,
and r n  he -, r u  t f t  b-~ Ti H; ly Bay.

DESCR I PT I ON OF THE AREA

3. The T r i n i t .~ Rker  ba s i n  i s  long and nar row , w i t h
length o~ 360 n il I ~ a id a ;-i ~~ i mum i dth of about 100 m i 1 es

i t  has a d r a i na he  dr,: i of  .~~u ut  7 ,8145 squa re m i l e s .

~i . Thu t , i s r l j e ~ in  t i e  C - n t r a l Lowlands and West
Gu~~ C o a s t a l  P l a i n  phy o-~ r - i- fr h f t  pro~- i r i c e s . The Centra l Low-
lands p r i .-inc .e rHud es t f i n  hoad .~aters of the T r i n i t y  River
down to the East Cr >s Tir ’,hurs Section and the West Gulf Coastal
P l a i n  prov i nce ,- r r l ’ p-is ~~cS r h € -  r em ainder of the basin. Palo
Pi nt~~, West Cr~~’5s T im bi rs , an~1 Gr i r irl P r a i r i e  sections make up

ii- Cm t r - i Low md— . p r ov i ri ~ ; East C r~o rs  Ti rnbe rs , B lack P ra I r
Fo re , ted Coast  a I P a I ii , ~ r~ C USJ -; 1 P1 a I r i e Sect t on s are i n the
West Gulf  C- ;o t a l  P I i i n  ~ - ‘ - . -  nc~~.

5. the P~i lu P i n t ~ se~~ti o n has hi gh relie f and id ged
topogrup h y, w i t h th~ r i - r u ,  r id gu~ csippt -~d b y resistant liniestones
and sha l e s .  H i l l y t opog rap hy i~ h a r a c t e r i s t i c  of the West Cr oss
T imbers  s e c t i o n , w i t h  l oca l  r e l i e f  v a l y ing f rom 200 to 400 f e e l .
Sands tune and sh,i Ic f0~ i ; it  I uirs .Jppear in Ui is  s e c t i o n . The cur —

e of the Grand Pr - i  r i u s e  t j o l t  i s near I y f l at to r0 I I i ng and
i s  cut by s teep-~~ided .‘ a l l - ,~,. the Grand P r d i r i e  i s  u n d e r la i n
by I I mes tones and h i  l.:s

6. The t~~~p~~- - r  p l y -  t he Eas t  Cross T imbers  s e c t i o n  is
cha r.i- ter 1s t i c a l l  y l ~~~, Wi ‘h ova l wooded hi I Is les s than 200 feet
hi gh. The valley walls f i s i v e  m oderatel y steep slopes. The bed-
rock is dorri in ant l y sand st ,r,ri and sand wi th minor amounts of clay.
The Black P r a i r i e  sect on ge nerall y is gentl y r o l l i n g  with long
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I opes that become steeper near the eastern ed ge of the area .
Mar lS , ca l careous clays , and chalks are the chief rock format i o n s.
The Fo res ted  Coasta l  P l a i n  genera l l y has subdued relief , wide but
-J’aHow stream va l leys , and predom inantl y gentle slopes . Its sur-
I-ace c o n s i s t s  p redom i n a n t l y of cl ay and sand y s o i l s .  The valleys

-~ t the Coastal Pr a i r i e  sect i on are broad and shallow while the up-
l ands are generall y flat to gent ly r o l l i n g .  Clays predominate in
t t ’ e  area.

7 . The Tr i n i t y  River is a turbid meandering stream ,w i t h
l at grad i ent. It is formed by the confluence of the West Fork

dU d the E lm Fork of the Tr i n i t y  Rive r nea r Dallas , Texas . it dis-
- harges into T r i n i t y  Bay . Throug hou t it s  length the stream mean-
ne rs F rom one side of the valley to the other.

8. The average arurua l fluw ~ f the Tr i n i t y  River at the
Ro” e~~- - r  Gage , river m i l e  914, for a 36-year period has been 7,367
Se’. r d-feet. The maximum flow was 1 1 1 ,000 second-feet on May 9,

9~I2 the mini rn u ri , 102 second-fee t on August 2L+ and 25, 1956 The
- u.. of the T r i n i t y  River is influenced by releases of sewage efflu-

u r t  in tO tb~ - ,tream f r o m  the Cities of fort Wor th and Dallas , by
d iversions for m un i cipal water supp l y arid othe r uses , and b y
luodwa t.er -de tention reservoirs on tributary streams .

9. Princi pal tributaries of the Trini t y  River , in addi-
t ion to the W est Fork and tbe Elm Fork , a re the Cl e ar Fork and tr ;t~
U.st Fo rk ut the T r i n i t y  Rive r , Rich land C reek , and Cedar Creek .
T~ i~~ flows of the West Fork . the East Fork , the Clea r Fork , and thL
u r n  Fo rk of the Tr i n i t y  River are regulated by large impoundmen ts.

~~‘~~~~~ d S e , ‘ rom these impoundments into the stream s are infrequent ,
excep t n the  Elm Fork , where releases from G a r z a - L i t t i e  Elm and
‘ ra~~m A i n e  Re~~er -io ir r5 for flood control and municipal water for tn
C i t - i of Da ll as provide an average flow of about 800 second-feet a~
t h e  Carro li ton Gage Ldrge i mpoundments are unde r construction on
R c ~~Ia nd arid CLdar Creeks .

0. West of Fort Worth , the basin is in the sub-humid
l i - ’ i,i ti c rune , while to the east and south , the basin becomes more

k u id .  The i F t u , j l r a i n f a l l  i s  fai rl y w e l l  d i s tr i b ute d and ranges
ru’n n a ie r ag e of less than 30 inches west of Fort Worth to 50

,r r r r jr e  inche s on the Gulf Coast. The greatest amount of r a i n f a l l
t ua l l y occu r s  in the spring. The f r o s t - f r e e  season amounts t ’o
i b r u t  200 days nea r the headwaters and about 300 days on the Gul f

C - n s t

I I . Vegetative types include post oak-savannah , p r a i r i e s
i n  fore s tsand savannahs , ta l l-grass prairie , p ine-hardwoods , long-
le a f pine , Gull Coast marshlands , and bottom-land hardwoo ds . Ap-
prox imatel y 37 percent of the basin i s in c u l t i v a t i o n ; 30 percen t i n
gras slands , 24 percent in pasture-woodland; and 9 percent in wood Liri

_ _ _  - -  

- - — - — ~~~~, -—
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12. The Tri n i t y  R i v e r  basin contains a g reater huma n
population than any othe r basin in the State. The upper portion ,
p r i m a r i l y the Dallas-Fort Worth metro po litan area , c o n t a i n s  abou t
95 pe r cen t of t he t o t a l  p o p u l a t i o n  of the basin. Of importance
is the fact that the dense l y po pu lated San Jac i nto and Neches
basins l i e  w i t h i n  easy t r a v e l i n g  d i s tance of the extreme l owe r
Trin i t y  River basin , and  residents of these basins make hi gh use
of the f i sh and w i l d l i f e  resourc es of the p r oj e c t  area .

13. The human po p u latiur i i n the Trinity River basin ,
p l us certain ad joining areas , as indicated be l ow , was abo ut
2 ,663 ,000 in 1960. It is estimated that this w i l l  in crease to
over 3, 000 ,000 b y l jj75 and well over 6,000 ,000 b y 2010 .  H a l f  of
the popula t i on  in the San Jac into  R i v e r  bas in  and ha l f  of the
p o p u l a t i o n  in the l owe r arid adjoining portions of the Neches and
Brazos Rive rs basins are included in these estimates since these
peop le a re considered users of fkh and w i l d l i f e  resources of the
Tr i n i t y  River basin. Based on population projections comp i l e d  b y
the Corps of Enq inners , human popul ation in these areas w i l l  be
9 m i l l i o n b y the -fear 2070.

____._ ___ . -. ._. - - -  S ~~~~~~~~~ —~~— - I ’  - .
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PLAN OF DEVELOPMENT

114 . The proposed p lan of deve l opment Includes provisions
to:

a. Re c t i f y por tions of the Wes t Fork
of the T r i n i t y  River , construct a floodwa y on the
strea m to connect wit h  the e x i s t i n g  Fort Worth and D a l l a s
Floodw ays , and to extend a fl oc >dwa y up Mountain Creek
to Moun t a i n  Creek Dam.

b. Dred ge Mo unt a i n  Creek below Mountain Creek
Da m to bottom widths vary i n g  f r o m  100 fee t i n  the upper
rea ch to 300 feet downstream from the Dallas-Fort Worth Toll

~oad .

c . Rec t i f y  and enlarge the Elm Fork of the
T r i n i ty R i v e r  from its mouth to Lewisv i l i e  Dam (Garza-
L i t t l e  El m Reservoir) to provide a bottom width of 100 feet
and a channel capacity of 1 5 , 000 second-fee t from the mouth
of the stream to C a r r o i l t o n  and a bottom width of 50 feet
a nd a channe l capac i t y of 10 ,000 second-feet above this
r each , and to construct a leveed floodwa y from the mouth
of the stream to C a rro i lton .

d . Rect i f y t he l owe r 10 ,000 fee t of Denton
C reek to a bottom width of 140 feet and improve the chan-
nel above this reach to Grapevine Dam b y remo v i n g  vegeta t ion
and debris to provide a channel capacity of 7,000 second-fee t.

e . Enla rge the ch annel ca pacity of the exist-
ing D a l l a s  Floodwa y to 25, 000 second-fee t and extend the
floodway to the mouth of F i v e - M i l e  Creek .

f. Rec ti f y and levee the l owe r reaches of
Farmers B ranch , Rawhide Branch , Hackberry Creek , and Five-
M I l e  Creek .

g . Re l ocate the l owe r reach of Cook ’s Branch
to empty into the r e c t i f i e d  portion of Farmers Branch and
Rawh i de Branch .

f .  Re l ocate the l owe r reach of White Rock
Creek to the eas t and levee the creek from i ts mouth to
the rai l r o a d  bridge at Scyene Road.

I. Relocate the l owe r reach , rectif y the
upper por tion , and construct levees along Hutton ’s Branch .
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j .  R e l - u o t e  the l owe r reaches and levee
Grap e v i n e  Creek , Bi g 1 c ssi 1 Creek , L i t t l e  F o s s i l
Creek , W a l k e r  Creek , Su l phur Bra n ch , and Bea r Creek.

~. . R e c t i f y th e owe r reach and levee the
r i gh t ba n k f Joe ’ - C r eek .

I . R e c t i f y 5.3 m i l e s  of Duck Creek Channe l
throug h the C i i - -, of Ga rla n d  and provide 0.6 m~ le of con-
crete r e t a t n i n g  w a l l .

m. L~ n s t r u c t  Lakeview Dam and Reservoir on
Mo u n t a i n  C reek at the head w a ters of Mountain Creek Reser-
v o i r . The da m w II con sist of an earthfi II  embankment at
s tream m i l e  7 .2 and a l2 0-~~~ot net opening ogee-type sp i 1 1 -
way located in a saddle r n  t he ri g ht ba nk. Three 140— by
28-foot ta i n t e r  gates w i l l  c o ntrol the sp i l l w a y. O u t l e t
works w i l l  consist of a 12-foot-diameter conduit throug h
the dai’ . S to ra qt ~ a l l o c a t i o n s in the reservoir w i l l  be
11+9 , 100 a c r e- fe e t  f o r  tl ood c1 ,ntro l , 316 ,800 ac re-feet
for water co ns ervation , a n d 22 ,800 acre-fee t for sed i ment.
The re ser v o i r  w i I I ha~ e a s j~~~ f ace area of I I ,990 acres
at conservatio n p e n  e L - i a t  ion 5 1 7. 1”

r. C n ~~tru c t Tennessee Colony Dam and Reser-
voi r on the T r i n i t y  R i e r. The reservoir w i l l  provide a
storaqe c a p a c i t y  of 3,36 (~.800 acre-fee t at top of flood
con t r o l  pool e l e v a t i o n  2 -95. About 2 ,513, 400 ac re—feet of
storage w i l l  be for l üod c n t r o i  , 758 ,1400 acr e-feet for
conservat ion , and 95,000 acr e-feet for sediment. The
re servoi r wi I I have a surface a rea c f  59,950 acres at
conservati n p o - i  e l e v a t i o n ,  257 . A min i m u m  poo l of 12 ,830
ac res w i l l  be provided at e l e v ation 235. The dam w i l l  be
a t r i v e r  m i l e  339.2 and w i l l  con si s t of an e a r t h f i l l  em-
bank ment and a 14-140-foot net opening ogee-type concrete
sp i I lwa y l oca ted in a saddle on the lef t  bank. Eleven 40-
b y 35- fo ot ta i n t e r  ga tes w i l l  control the sp i l l w a y .  Ou t-
le t works w i l l  consist of fou r 3- b y 6—foo t- gated s l u i c e s .

o. Construct 8 .1 ml les c f  levee around portions
of the C i t y  of L i b e r t y  to protect the c i t y  f r o m f l o o d s  on
the T r i n i ty R l v p r .

p. C onstruct a m u l t I p le-pu rpose channel for
navI ga ti o n and flood c o n t i u l  from a point on the Houston
Ship Channel , in Galves ton Bay, to Fort Worth , Texas. Be-
g inning a t the Houston ShI p Channel , the a l i gnmen t of the

.
~~~

1 / A l l  ele v at Ions are in feet and refer to mean sea leve l datum .
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proposed c hannel w i  Il be a long the e x i s t i ng  channe l
t~ Ana huac , located in G a l v e s t o n  and T r i n i t y  Bays ,
and then be w i t h i n  or nea r the river channels of the
T r i n i t y  Rive r and West Fork of the T r i n i t y  River ,
pass in g throuqh W a I l i s v i  l I e  and Livin gston Reservoirs
and the proposed Tennessee Colony Reservoir. The
mu l t i p le-purp ose channe l w i l l  have a total length of
about 369 mil e s  of which 1 2 1 miles w i l l  be located i n
Gal veston and Trini t y  Bays and the three reservoirs ,
123 mi l e s  w i t h i n  the existing river channels , and 125

m l les of la nd cut near the existin g river channels.
About 210 miles of the existing river channels w i l l  be
lef t in the form ot cutoffs or oxbows . The upstream
ends of the cutoffs w i l l  be p lugged with spo i 1 ,excep t
throug h the Dal las and Fort Worth Floodways. The
low er ends of the cuto ffs w i l l  be left open to permit
d rainage. In the f l oodways , surp lus spoil w i l l  be
placed i n some of the cut o ff sections. Twenty-three
locks and ei gh teen dams are proposed in the interest of
navi ga tion . The water depths in the navi ga tion channel ,
below the norma l elevations of the various pools , w i l l
vary f rom a minimum of 12 feet to a max i mum of 144 feet.
The bo ttom widths of the mu l t i p le-p urpose channe l w i l l
v a r y f rom 150 to 300 i- eet.

I

— . ~~ ~~~~~~~~~~~~~ ~
-. - - - - — ‘S 

- 
- - - - - -
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15 . Reserv o ir and chan nel operati on p l a n s  have  no t , as ye t ,
been established. U tim .i t el y a l l  flood con t rol reservo i rs in the
T r i n i t y  R i v er basi c w i l l  br i nt r ni ra t e d i n t o  a coordinated system of
operati on . Whe n ~~s s i b l c , f i o , J re l e a s e s  f r o m the rese r vo i rs , in-
cluding the proposed L~~ ”view anb Tennessee Colony Reservoirs , w i l l
be coordinated to provide l n ~~~ ri the m u l t i p le-p urpose channe l
n t  t -  exceed 35,000 secon d-fee t - The capacity if the channe l down-
stream f rom Tennessee Colony Rese rv o ir ~ i 1 1  be about 45,000 second-
• ee t , r~~~ wh i ch 10 ,000 second-feet w i l l  be reserved for loca l runoff .

6. Ne re ula water releases are proposed f ro m  Lakev i ew
Reservoir . Pr i o r  water c-~r n m i t r , c r t s  in the l owe r basin of abou t
600,000 ac re-feet annuall y w i l l  re - ess tate constant water releases
f rom Tennessee Colons R e c e r v - i r  of approx i mat’~1 250 second-feet
i n i t i a l l y ,  i n c r e a s i n q  to about I+ld secn ,nd-teet by the year 2020.

17 . The C i t y  Ho usto r r  w~ I i  r e l e a s e  wa te r  f rom L i v i n g s t o n
Reservoir and r enr’ ve i t f rom the channe l in the headwaters  of the
proposed W a l l i s v i l l e  Reservoir. A constant minimum release of
about 1 ,500 se on d -feet is proposed ,

18. N re -~u lar water release s are schedulvj from W all is-
v i l l e Rese r-.n r n i r .  Ah i c u l t u r a l , i n d u s t r i a l , and munic i pa i in terests
w i l l  divert water dir e c t l y frorr the reservoir . About 63,000 acre-
fee t of water annual l ’, w i l l  discharge irt o  T r i n i t y  Bay f r o m lockages .

19 . I t is proposed t n  i n s t a l l  ta inter- gate dams adjacent
t lock structures in the m u l t i p le-p urpose channe l to pass flood
‘l ows , maint a in p rr s  for na v i r~at ion , and passa ge of l w  flows
necessary to meet lowr st r eam comm i tments. During periods of norma l
r a i n f a l l , the tai r - ter iates w i l l  be p a r t i a l l y opene d to p rov i de a
sustained di schar ;e. During p e r i r d ~ of d rought , the gates  w i l l  be
closed excep t fur passage - r f I l ows to meet downstream requirements.

20 . Lards w i t h i n  the reservo Ir sites w i l l  be purchased in
fee t i t l e  to the five- year f lood poo l e levation . At Tennessee
Colony Reservoir , ap proxima t el y 24,900 acres w i l l  be acquired in
i - ee above the cons ervati on poo 1 elevation 257. Flowage easements
w i l l  be acquired on 73,600 acres extending to elevation 288. About
4,130 acr es of the tee area and 22 ,700 acres of the f l owage-easement
a rea w i l l  be upstream from the Rich land and Tehuacana Creeks dam-
sit es and eventuall y may be occupied by reservoirs under considera-
t ion by local interests.

2 1 . A t Lakev i ew Reservoir , 4,960 ac res above the1 con-
serva tion poo l elevation 517 w i l l  be acqu i red in fee . Flowage
easement w i l l  be acquired on about 1 ,400 acres to elevation 531 .
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22. Ri ght-ut -way for the multi p le-pu rpose channel ,
ber m a reas , and spol I areas w i l l  be furnished by loca l interests.
These areas wi I I  be secured in easement , except at lock and dam
struct i.i res and recreationa l areas , where fee ti t l e less minera l
ri - i h t s  w i l l  be acquired . About 8,210 ac res of ri ght-of -way w i l l
be required for the m u l t i p l e-purpose channe l , exclud i ng those
p n t ions th r nu 1 h W a l l i s v i  l I e , Livings ton , and Tennessee Colony
Re servoirs. About 21 ,250 ac res adjacent to the channel ri ght-
n i - - w a y w i l l  be requ i red i - o r spoil disposal.

23 . The Corps of Eng i neers proposes to deve l op l ands
adjace nt to the channe l for p u b l i c  use. Each of these areas
w i l l  contain p i c n i c , sani tary , drinki ng water , parking, and boa t-
launchin g f a c i l i ties and w i l l  be served by all-weather roads.
Some ten tative sites have been selected for public use from
ava i lable topograp hic maps and mosaics. The Corps of Eng i n e e r s
estimates that about 2 ,500 acres , including righ t-of-wa y fo r access
road s , w i l l  be requi red to provide for the number of recreational
visitors the mu l t i p le-p urpose channe l w i l l  attract.

I 

~~~------ . ~~~~~~~~ -- -~~~~
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F I S H

W i t h o u t  the Proj .~c t

Genera I

24 . F i s h  h a b i ta t nt  v a r i e d  q u a l i ty occurs wi th i n  the
T r i n i t y  River basin , consis ting of fresh-water types i n  s t r e a m s ,

farm ponds , river-bottom lakes , and reservoirs; and mari ne types
in bays and estuaries. Generall y, streams have p o o r — q u a l i t y
habi tat because ~~f p o l l ut ion , l a c k  of wa te r , or both. The qua l-
i ty oi - habitat in farm ponds varies ; as a result , some ponds
p rovide excellent f i s h i n g  while others have very poor fishing,
usuall y beca use o f  t u r b i d i t y ,  i mprope r stock i ng , and unbalanced
f i sh populati ons . The status of river—bottom lakes parallels ,
to some degree , that of i - arm ponds. Many of these lakes are con-
trolled by private clubs and receive more fishin g than most farm
ponds.

25 . Many reservoirs , e s p e c i a l l y those federall y con-
structed , p rovide u g h - qu ality fi sh habita t and acconinodate the
b ulk of the fresh-wa ter fishing i n the basin. Most of the Federal
reserv oi rs are in the upper portion of the basin , where f i s h i n g
demands and human populations are greatest. The l ower portion

i- the basin w i l l  lack such adequate f a c i l i t i e s  u n t i l  W a l l i s v i l ) e
and Livingston Reserv n irs are constructed. Fresh—water fishin g
demands in this reg ion and the adjacent Houston area are almost
as g reat as in the upper porti n of the basin .

26. Fishi ng demands in the l ower portion of the basin
are satisfied p r i m a r i l y by the hi gh-q uality marine fish habitat
i n T r i n i t y ,  Galveston , San-i Jacin to , Eas t , and Wes t Bays. Even
i n these wa ters , poll ution from l oca sewage wastes have made
some of the oysters unsuitable for human consumption .

27. Ca tfi shes , carp, smal l m o u t h  b u f f a l o , f reshwater
d r u m , b l u e g i l l , redear sunf ish , green sunfish , gars , red s h i n e r ,
a n d b l a c k t a i l  sh i ner  a re  the p r i n ci pal str eam fishes. Many of
these fishes , as well as la rgemouth bass and crapp ies , occu r i n
farm ponds , ri ver-bottom lakes , and reservoirs, Marine fishes
and shel ifishes of i mportance in bays and associated estuaries
are redf ish , f l ou n d e r , spotted squeteaque , sand squeteaque ,
croaker , gafftopsai I catfish , b l a c k  d rum , anchovy , menhaden ,
mullet , sh rImp , b l u e  crab , and oyster.

I
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28. The West Fork of the T r i n i t y  River from Fort Wor th
to Dallas and the Trini ty River from Dallas to the v i c i n i t y  of
the proposed Tennessee Colony Reservoir are heavil y p o l l u ted
w i th mu n i c i pa l sewage and industrial wastes and support no si gnif-
ican t fishing. Long-ran ge sewerage improvement p l a n s  b y the Cit ies
of For t Worth and Dallas are expected to culminate in the remova l
of the major sources of stream po llution . Thus , l ow— qua li ty f i s h
habi tat is antici pa ted in the now-polluted sections of these
streams. That portion of the Trinity River downstream from the
p roposed Tennessee Colony Rese rvoir is low- quality fish habi tat
and i s  l i ghtl y to mo d e r a t e l y f i s h e d . U pon comp le t ion of the
proposed Livingst o n Reservoir on the Tr i n i t y  River upstrea m from
the proposed Wall isvi I le Reservoir , stream fish hab i tat between
these two reservoirs should be of hi gh q u a l i ty due to reduction
of s i l t and a proposed constant water release from Livin gston
Rese rvoir . Fishi ng on this reach of stream should increase marked-
l y over that of the present , yet lack of adequate access w i l l  pre-
vent the f u l l  po tential use of the stream . The 3.9 miles of the
Tr i nity River downstream from the proposed W a l l i s v i l l e  Dam site
are tida l and w i l l  be sal m e  upon comp le tion of the proposed
W a l l i s v i l l e  Rese rvoir.

29 . Sport fishing on the 401+ miles of the Trinity Rive r
and 1+5 m i l e s  of the West Fork o f  the Tr i n i t y  River amounts to
85,000 man-days arnua ll y. Withou t the project ,th i s  amo u n t of
f i s h in g wc ,uld be expected to continue over the 100-yea r period of
ana I ys i s.

30. The El m Fork of the Tri n i t y  River downstream from
Garza-L lt tle Elm Reservoir is one of the best fishing streams in
the T r i n i t y  River basin. Releases of water from Garza-Litt le Elm
and Grapevi ne Reservoirs for the munici pa l needs of Dallas main tain
good-quali ty fish habi tat in the 30 miles of stream, e s p e c i a l l y at

4 several small channel dams . Sport fish i n.g would amount to about
14 ,000 man-days annuall y over the 1 00-yea r period without the
p roject.

31 . Catfish Creek sustains fishing f r o m  i ts mou th to
about river m i l e  20 . O n l y abou t 15 miles of the stream are fished
si g n i f i c a n t l y, of which 6.5 miles are within the Texas Game and
Fish Comission ’s Gus Engeling W i l d l i f e  Management Area . Fisher-
men are requ ired to reg ister and obtain a permit to fish on this
a r ea , bu t no fee is charged. Heaviest fishing occurs during the
spri ng and sunwne r months. Fishing would average about 12 ,000 man-
days annuall y over the 1 00-year period of ana l ysis withou t the
project. 

I



3 2 .  Ab ut 72 r i v e r - b o t t o m  lakes , t o t a l i n g  approx imatel y
4,~~uO surface acres , l i e  in the t loc- d p l a i n  of the T r i n i t y  R i v e r .
M n - S t  f the lakes depend upo n-i overflows of the river for water
supp l y. A l l  are on private property and most are closed to the
pu b l i c .  These lakes , howeve r , serve to rel i eve some of the fish-
ing demands n p u b l i c  waters in the basin. Without the project ,
the t o n a l  amount ji- fishing on these lakes would average about

~i9 ,000 man-d ays annuall y.

33. Mountain Creek itself has no i mportant fish habitat.
Mountain Creek Reservoir , a 2 ,300-ac re impoundment on the creek nea r
Dallas , is dominated by river carpsuckers and carp . Large amounts
o sed iment have been deposited in the reservoir , and i t s  wa ter
i s  - H ~~I l n w  and usuall y turbid. P u b l i c  fishing i s  per m i tt ed on
p o r t io n s  of the r e s e r v o i r . W i thout  the p ro jec t , f i s h i n g  cou ld  be
ex nm- cted tn average about 100 ,000 man-days annuall y .

34 . Heavy f i s h i n g  i s carried out on the estuaries asso-
ciated with the T r i n i t y  River. Presentl y, about 2 ,500,000 man—
da-~s annuall y are spent by sp ort fishermen in the bays associated
w i t h  the T n i~ - i t y  R ive r  and i n  the adjacent port ion of the Gu l f  of
M e x i c o . ~~ thou t the pr n j ec t , the annua l use could be expec ted to
i rcrease t o 15 m i l l i o n  man-days by the year 2070, wi th the average
annua l use in  the v i c i n i t y  nI  8 m i l l i o n  man—days.

Comme~~j~~~~ j s~~~~

35 . About 85 f u l l -  and pa rt-time commercial fishermen
operate in the 284 mi l e s  f the T r i n i t y  River between the head-
waters of the proposed Tennessee Colony and W a l l i s v i l l e  Reser-
vo irs and in some of the river-bottom lakes. Trot li nes , g i l l
nets , and hoop ne ts are the princI p a l  gea r used . Ca t f i s h e s , sma ll-
mou t h bu t f a l o , carp, and f reshwater drum are the princi pal species
taken. The annua l take is abou t 442,000 pou nds , val ued at $ 1 3 1 ,000 .
Ca tfishes account for about one-th i rd of the annua l catch and two—
thirds of the va l ue. The catch from river-bottom lakes is mostl y
smal Imouth buffalo and carp and comprises about 25 percent of the
annua l take . In addit ion , abou t 4,500,000 m i n n o w s , va l ued at
$45 ,000 , are taken yearl y from the Trinity River by abou t 10 f u l l -
and 20 par t-time fishermen. Red and b lacktai I shiners are the
princI pa l specIes taken.

36. For the 1 00-year period of ana l ysis withou t the proj-
ect , a comercial fishery could be expec ted to develop In the re-
maining upstream portions of the Trinity RIver , the West Fork of
the Trini t y  Rive r , and in the proposed LivIn gston and W a l l i s v i l l e
Reserv oirs. The extent of the use would depend upon economic con-
di tions , deve l opment of markets , new catching and process~i n g
techniques , and local fishing regulations .

_______________________________________________________________ a
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37. The bay areas associated with the Trinity River
,)r ov ide hab i tat for marine fish , crabs , s h r i m p , and oysters of
economic value. They also provide important nursery areas for
juve n i l e  shrim p and fi n f i s h  such as menhaden and anchovies .
These species serve as forage for many of the other finfish ir
the bay areas and in the Gul f and are taken by commercial fisher-
men from these areas. Trini t y  Bay is one of the most important
nurse ry  areas  in the bay system . Durin g much of the period of
ana l ys is  w i t h o u t  the pro jec t , d i v e r s i o n s  in the lowe r reach of
the T r i n i ty River made possible by Livings ton and W a l l i s v i l l e
Reser voirs and other upstream locall y sponsored reservoirs
wou ld reduce the fresh-water inflow into Trinity Bay and would
affect the nursery area in that Bay, particularl y f o r  j u v e n i l e
shr imp , men haden , and anc hov ies .

38. The ann ual take over the period of anal y s i s  f r o m
the Ga l veston Bay system could be expected to average 150 ,000
pounds of f i n f i s h ;  700 ,000 pounds of shrimp ; 180 ,000 pounds of
cr abs;  850 ,000 pounds of o y s t e r s ;  and 690 ,000 pounds of b a i t
shrimp , wi th a total va l ue of $1 ,361 ,000. These species , for
the most part , would be reared and ha rves ted  in the Galveston
Bay s-,-stem .

39. Ot her finfishe s and she l lfishes reared in the Gal-
ves ton Bay system but harvested in the Gulf of Mex i co are estimated
at 6,21+0,000 pou nds of s h r i m p , 100 ,000 pounds of food f i s h e s , 26
m i l l i o n  pounds of menhaden , and 20 ,000 pounds of crabs , with a
t o t a l  docks ide  v a l u e  of $1 ,959 ,000 annuall y. Comm ercial fishi ng
within the Galveston Bay system and the Gul f  of Mex i co could be
expected to continue at the present rate through the 100-year
p e r i o d  ~ f ana l ysis without the project.

W i t h  the Pro ject

General

1+0. The quality of f resh-water fi s h hab i tat in the
T r i n i t y  R i v e r  bas in w i l l  exceed that wi thou t the pro ject. Chan-
ne l ization and rectification of the West Fork and the main stem
of the T r i n i t y  River and the i mpoundment of Tennessee Colony
Reservo i r  w i l l  resu l t  in a comp lete change in the character of
the5e streams . These changes w i l l  be beneficial , for the most
part , since water depth s w i l l  be increased . Instead of widel y
fluctuatin g streams subjecte d to alternate peri ods of flooding
and low f l ows , a series of stable channel I mpoundments w i l l  exist.
On the other hand , shoa l and r i f f l e  areas , favorable for the
spawning of blacktail and red sh i ners , wi l l  be ellminate d , The

— result w i l l  be a probable loss of these species from these streams .

a
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T n ~~ channel , ~ U t n n t  % e c t i o ns of the streams , and p roposed reser—
Vn )i r s  w i l l  pro~~ide t he necessa ry  h a b i t a t  for the other f r e s h —
wa tt’ - species . The pr i n c i pa l f resh-water fishes w i l l  be catfishes ,
c a r p ,  g iz z a r d  shad , b lueg i l l , largemout h bass , c r a p p ies , f r eshwa te r
‘ im u m , bu f t a l n n t i - h c s . g a ’ s , and r i ve r  ca r p s u c k e r .

41 . The p r o j e c t ’ s a l  f e e t  orm ma r ne f i s h e r y  hab i t a t  is
c n n n j u . c t u r a l .  D e c r e a s e d  r i v e r  d i s c h a r g e s  i n t o  T r i n i t y  Bay may
c ause a gradua l r i s e  in s a l i n i t y  a nd a p o s s i b l e  drop in t u r b i d i t y
in the bay , and i mmediate e f f e c t s  on m a r i n e  f l o r a  and fauna may
be unnot i c e a b i e .  A permanent i n c r ease  in sa l i n i t y  may e v e n t u a l l y

~ r e a t e  an env i ro nment  less s u i t a b l e  to the l a r v a l , post la rva l ,
arid juve n i l e  t~~~~ i nt is  of fauna now us i ng ,  and apparent l y re q u i r i n g ,
the nw- s a l i n i t y  h a b i t a t  of the bay . Loca l sewage p o l l u t i o n  may

m n t l n u e  t r e n d e r  n n ’ , s t e r s  i n  T r i n i t y  Bay , the shoreline portions

~ Ga l veston Bay west  01 t he Houston Sh i p Channel , and the e a s t e r n
I n r t l o n , n n ~ East and West . Bays  u n f i t  f o r  human c n nr m sumpt ion . The
ef  i - r i  t s  o f  t h i s  pu l l u t i n i t  may be i n t e r r s i f i e d  to inc lude  the impor—
Li’ t yst e -p r d ucin q area nt m i d d l e  G a l v e s t o n  Bay , and u l t i m a t e l y ,
a I I of  th e h~3- 1 ~ y t e r n .

~ih-~~t . F shi~-

I. -m ~~ t ruc t j - in ar-id n pe rat i ~n n t  the mu It i p l c — p u  rp-  ‘se
n b ~ j t r n t - l and T el rn t ~~O~etr C - l n r n y R ~ e - v -  i r  w n  I I  create water depths - f
2 t -  414 ret in the c h d m r l e  I at norma I ~ ‘ n i  , leva t n n - At nn—

~o r v a t  i (~,n p - 1  r- .,t n i l , (hi. n fn ,jr mr ~ n~tgn th  i n  T e - m n r , ’~~ et C - I nn -.-

R e s e r v o i r  w i  I I  be 22 ¶ e i t  . W at . 1 n i i p t h s  wi II be i nc r e a s e d  ¶ r - ~~n 5
i- ft f e e t  in r u t  -t I scu ‘in’. 0 ’ the Ir i t - i  t y  Ri  - .er . Imo n~~rdmer  ¶ 5

- - r me - I  b y the m m ! ,  w i I I t r ap sn nine - t h0 s i It  - arm i ~d fn the
s t r e a m s .  F ish  ( u v C r  and sha I ~ 5 ,nd~~m i rig and u i  -e a r e a s  w i  I
be lack n q ri he cf a nn e  I , bin t t I t t  U t  ~~f ‘ se t - rn ‘, - f t h, I r in i t ~
R i v e n  w I I pm ov i d e  these I ac i I I L i  irs - F ~ r t ne i. hanne I ~ I be
p r  i mar i I y return I l ows I N mm t hir C I t t~ 5 ~~ 

I F r W- r t h and Da as
supp le m c r t r d  l - ~ l o c a l  d r a i m a n i e  ‘ m t  re t~d- - - - ‘ m n ’  r~ - s er -.- i r s  in
th e basin .

/33 . The channel and c~i - n I I ~~~~ t ion s n i t  h i - I r i r r t v River
wi I I be a t t r a c t  i y e to t i she rmen . Rer r e a t  ion  m ’ ea -

~ proposed by
the C n n r p s  , , t  Eng ineers w i l l  p r o v i d e  a c t  i r s ’, t i  the channel and may
prov ide access , i n  some i n s t a n c e s , t i n  n i t i - f  sect ions ~i- ‘ he  n i ’ .e r .
Many of the r i v e r  c u t n , I f s  w i l l  be a c c e s s i b l e  onl y b-1 bua t , and
these areas wi II att ract t r n ’ t  litre I i sher men. Bank I I shermen wi  I
congregate bel ow each luck structure on the Tr i n i t y  River where
releases usuall y w i l l  occur du r i n g  periods of norma l flow and
wh ere  f i s h i ng  w i l l  be good .

I
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fl ’. . F iT h  h a b i t a t  in the c u t o f f  sec t i ons  of the West
F - nr k - f  t ’ n- T r i n i t y  R i v e r w i l l  be los t  by t he p lacement of s p o i l .

45. A pp rox imate l y 160 ,000 man-days of f i s h i n g  annua l l y
w i l l  r , c c u r  i n  the m u l t i p le — p u r p o ~ c’ channel , a nd the r i v e r  cu t o f f s
~ i 1 1 re d y e  about 207 ,O0~ man-days annua l l y .

~+€ . Channe l r e d  if i c a t i n n r t  and deepening of the 3 0 - m i l e
each n t  the Elm  Fn nrk of the Tr i n i t y  River downstream from

le Dam w i l l  remove f i s h  cover and s h a l l o w  spawning and
f o r a g ing a r e a s .  Desp i t e  t h i s , re leases of water  f rom G a r z a - L i t t l e
Elm and G r a p e v i ne  R e s e r v o i r s  f o r  the C i t y  of D a l l a s  can be ex-
pected t n  p r o v i d e  a I n iW i f l  the Elm Fork of the Tri n i t y  River
a i rri~ ’,t always exceed ing 50 second—feet. For t h i s  reason , sport
l i s P i n g  w H l  be s i m i l a r  t m -  t ha t  w i t hou t  the p r o j e c t .

G ;. Tennessee Co lony  Reservo i r  w i l l  e l i m i n a t e  abou t
20 -~‘i l e s of hi gh - q u a l i t y  f i s h  hab itat on Catfish Creek and 1+6
m i es - n i -  ln )W-qUa ii ty t i sh hab i t a t  on the Tr in i ty R i v e r . The res-
e r v o i r  w i  I be p r o d u c t i v e  s i n c e  numerous coves and s h a l l o w  head-
water areas w i l l  p n v id e an abu ndance of spawning and fo rag ing
a r e a s .  The rds erv - i r w i  I I have an average depth of about 15 feet
at  c rms e ’ i a t m n r m  )o(n l elevati o n .

‘+8. Largemouth bass wi  I I  be abundant du r ing  the ea r l y
~,ea r s  of impoundment , but Gs the rese rvo i r  ages w h i t e  c rapp ies ,
carp , g i z z a r d  shad , c a r p s u c k e r s , and sma l Imouth b u f f a l o  w i l l  be—
crxri e predo m inant  in the  f i s h  po p u l a t i o n s .  Spor t  f i s h i n g  w i l l  not
becom e intensive durin ç the earl y yea r s of the p roj ec t because
f i s h i n g  b- , residen ts w i t h i n  a da y-use distance of the reservoir
wi l l  be s a t i s 4 ed l a r g e l y by nearb y reservo i r s  such as Cedar
Creek , Nava rro M i l l’ ,, and Bar d w e l l . Peop le  from a l l  pa r t s  of t he
S t a t e  w i l l  be a t t r a c t e d  to the r e s e n v o i r , howeve r , because of i t s
l a r g e  s i z e  an-cl s ur rounding s c e r - i c  beauty .  As the human popu la t i on
ro leases l n a m l y ,  heavy f i s h i m i g  w i l l  occur on the reservoir.

‘+i . Con t I i c t s  w i l l  a r i s e  on the r e s e r v o i r  between
p l e a s u r e - b it e r s , w a t e r  s k i e r s , and f i s hermen and w i l l  r e su l t  in
d i m i n ished f i s h i r r ’ 4 u n l e s s  the r e s e r v o i r  i s  p rope r l y zoned. The
remoteness of the reservoi r from large population centers pre-
cludes much c - m nf l i c t  du r i ng  the e a r l y years of t he  r e s e r v o i r
except on h n - I i n a y s  and weekends. As the human population increases ,
f ish erme n w~ l I be increasing l y hampered b y skiers and p leasure-
boaters during the warmer months. Without provision for zoning to
r e s t r i n t  boating and water s k i i ng ,  f i s h i n g  oni Tennessee C o l o n y
Reservoir w i l l  average abou t 375,000 man-days annuall y.

I
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5Li . L ,ie, ’ ru e? i m ~ of ltnc - h~i n n e i  and Tennessee Colony
1-tir c i’ n. i r and I I - n nd pm i n t e n  t n n n ~~~i the Tr i n i t  y River flood p l a i n

Ii res u I t r ~he I C-j~-,5 ol f f i n~ Vt — h ot t oni lakes . Some of thes e
fat~es w i l l  be i n undat or P , the r .o,er vo ir or w i l l  become part ~~f

the - b u r r o - F . Others w i l l  Ito i. n r n ’ji- be sub jec ted tu o v e r f l o w s  of
he r i ,ne r and  w i  I I have to it! y on t hr sma I 1 amount of w a t e r  f rom

t h e i r  d r a i n a g e s .  F i s h  habi to t ii - t hes e  l akes  w i l l  d e t e r i o r a t e
rap id l ,- . N f i s h n ng m n  th e- ~e l ak e -~ is a n t i c i pa ted w i t h  t he
)i Ojco

5). Hiq h-qu a l i t ,- f i s h  hahi ta t  w i l l  be c reated by im-
;— - -en d irne r - - i. of Lakeview R,-s ” r vct i r . The wa te r  in the r e s e r v o i r  wi  Il
Pc c eor with an average depth of 28 fee t  at conse rva t i on  poo l
el e v t t i n n n . Gentl y s l o p ing me’in.lowm. and crop lan ds in the upper
p o rti nn of th ir rese rv ~i r wi I ~ ro v Id e  exce l l e n t  spawning and

nr a q i r r g  a r e a s .  The re~ e rvo i r  w i l l  be s u i t a b l e  for the produc t ion
itt largemouth bass , crapp ies , oth er sunfi shes , and catfishes .
C a p  al so w i l l  f l o u r i s h  and river carpsu ckers may become abundant.

52. Lakevi ew R e s erv o ir w i l l  l i e  be tween the C i t i e s  of
Dallas aid F - r i . \~u r t h  arid w i l l  be hi ghl y a t t r a c t  I -- c to fishermen
o f these an’i adj~ i t  a r e a s .  C o n f l i c t s  between fishermen ,
p l e a s u r e - b oa t e r s , and s k i e r s  w i  I l  be grea t on the reservoir and
u l t i m a t e l y w i l l  re s u l t  in reduce d  f i s h i n g  un less  the r e s e r v o i r  i s
p r - perl ’, znin ed Wi th ocm t z o n , r n I to res t’~~- t  boating and water
sk i i n g , i s h i n g  w i l l  am n nn j r nt t o  ah n-i t 500 ,000 man—days annua l l y .

53 .  L a P e v  r ev, Dam wi ~ l be c o n s t r u c t e d  w i t h i n  the head—
wa Le - a rea of ~ j r t a i n  Creek R’-- - - ’ \ -oI ’ , and f i s h  h a b i t a t  in
Mn -urrtai n Creek Reserv ,i r w i  II h~- ~mnp ’ .-e d s l i gh tl y .  Lesser
d ’ i ’ n i i nt s  o f  si lt w i l l  br - ieposited in  the r e s e r v o i r  b a s i n ;  however ,
the basi n airead y h as a heavy b lon,..el. of sed i ment arid r o l l i n g
a~ t i o n  of toug h f i s n r s  ari d ~uv m- - w i I keep the water mudd y . No
m a t e r i a l  i n c r e a s e  in  f i s h i n g  w i l l  occur  over without—the-project
cond i t  i o n s  , am id t hi s i r /  is  I ng r t - -~- n y in i r w i  I I c ontinue to support
an av P ’ a ’ r e  - n ’ r i b  n t  100 ,000 n ’m.i n- d.’nys 01 fishi ng annuall y.

54. In .~ m n  o p e r 3 t i n n r r  study c r v e m i n ~ 34 years (1924—57),
L iv i n g s t o n Rt’ n ’ r v n i r  w e ld h~~-iir reduced fresh—water inflow into
T r i n i t y  Bay durin u 15 years to less than the amount requ i red to
maintain a suita b l e habi t at for juv mm ni Ic s hr imp and f i n u i s h e s  such
as menhaden and a n c h o v i e s .  In 9 of these years , the T r i n i t y  R i v e r
Pro ect would h v e  ‘ n m t n ~~~rn.1 these flows further , causing greater
damaqes t o  1 P m ’  nursery areas. The T r i n i t y  R i v e r  P r o j e c t , i tself ,
wr n nr Id fru vi’ caused  a r . t f i j ~~ t i or in the qua Ii ty of the nurser y areas
in T r i n i t y  Bay in onl y 3 Years of the s t u d y pe riod .

I
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L 15 The r ~d :i- t ~~nfl i n  I resh—water f l o w  wi II resu I t  in
d i n i l c inl i  i l  ch im e- - nm Tm i n i t y  bay and reduce the q u a l i t y  of hab-
i t i t  u s i t  I a b l n -  rn n it .m’i l Ic s h r i i i r p  and f i n f i s h e s  such as mer iha’ ic ’ rr
and d O t  P -~~ - 1 4 W  ? i t  I n  n r  adult Ii n I i shes may i n c r e a s e .  The
I tSS 0’ huh I tat f i r  j riven I li shrimp and f i nf i she~ wi I 1 r esult in
greater p eila t in nn in t F r~ remainin g juvenile forms . This w i l l  be
r e t  l r ’cted I n  smaller n i n  ties I r~ t hin Bay system and in the Gulf  o~
M m: . co. Ever t b  ,h r i s h i r i q s un c c S s  mu~ decrease , i t  is  e x p e c t e d
t h a t  s p n n f  t f i s h i n g  in  t he G a l v e s t o n  Bay s y s t e m  w i l l  continue at
the v~i t h o u t-the- pm oje’ct rat e of 8 m i l l i o n  man-da ys annual I y.

C 
- ~~~~rcJ~ j~~~is~~~r-

P. The - m i  I t i p l -pu r p se c h a n n e l  , c u t o f f s  of the T r in i ty
Rive r , and Lakev irv. a i d Tt’rm mies s e e C o i o n y  Reservoirs w i l l  p r ovide
an abundant ~upp l ,- r i  n a f f  ishes , carp , f r e s h w a t e r  drum , and sma l l-
rTl (nnit h b u f ? a i o .  The extent of commercial fi s h i n g  for these resourc es
w i l l  be n~n n v c ’ rne d l a r n t - ’ l y h1 ava i  lab I c  ma n~ e t s  and ce unty  laws . In

n rfli’ a rt-as , c n n u n t ~ s t d t u t e s  p r o h i b i t  commerc i a l  f i s h i n g  f o r  ca t—
fi shes . Based on I he trend in leg i s l a t ion and pub l i c  op in ion , the

- m ole ri i a I tak i rr ~ of  at i ‘-, l i e ’ s  w i I I nn - I be pe rm i t t i’d i n Lakev i ew
and Te n n e s s e e  Co l rn y Reset  v - n :  r . . On th~ other hu rn ~’. , the m u l t i p le—
pu r p’ se channe I and r I -

~ r cu toI s wi I I o~ I e r the opp n r t u n i t y  f m r
n i~ c n’tmnrr- r c i a I u s e  n . f  cat f I she~ c - q n i  t o  that w i t h o u t  the p r o j e c t .

57. The annua I - rinnni’ rc i a I (a  I. - P f rum the nay i i dt  i n n
channel and I F ~~ r cu t n 5 w i  be s I i r h t 1 y bet ter than that wi t P -

r nut the pr j em . t . Ba t —m i m o w  p i - ni l i n t  I nfl w i I I be i n s i J ri i t i cant
T e ’ r m n i m - s ’ e - , ’  C n r i o n y  R e s e r v o i r  w i  I I  p r - n v n  de a har vm ’s tab t- p - n p u l a t  i i i

0r ~~~~~ er a I hundred thousand p nn u e rds  i f  i sb annua l lv , i - n i t  t h e  i x —
term ? nI t h e . m. nmm Tvlle r i a I cat i r u m p  m , ‘nl i I ~t i  Ic . I t i 5 un I i - t

m _ i t

- i  S ~ - I  I f ~ n d m n t  n . n ,mr’rt- r c I a I i s he. r y w i  1 I deve lop i n Lak e~ i - Re’-,t r

Th e f a t _ e.’ o’ t I n t ’ - - Inline . m i_ i a I n .e r I r .‘ I i she r -~ i t
‘S t n j e ’  e.’s w i l l  m it - p m- r d nip in t h e .  de l i ce o ’ -t he - i s a l i n i t i , ’- - ...‘ i ch

t Ine Ga l v e s t n n n  Bay system v. I n r - x r r n  n e ’ n ~~t’ . Dee . - i d e ?  i n t l  I v . -  P

re ’,h  wa t e ’ r  w i  I r e ’’-,ii I t  i ri i tier ease’s i t  es tuar  i ne.’ sal in i t -
~ . S i i i .  e

“yst ” - s , ‘ P  imp , d l i i e n  ~bs ~i ’ fl n i i  ‘ e ’ l - w , ’ r sa l i r i  ti es thjn n~ i - h r .
- t f r ’ _ i n w.i t~~’i i n t l - v. ir m to T r i n i t y  B t m  Li )  i” . t 1 i t

2 3 ,000 i e — I’~,’t mont hl y n i u r i m m i :  the months ~ f March thmou- r F n
Oc t ‘ i i . -  - I I result in reduced popu I .nt i t ins  of  she I I f  i shes ~ r n f  f i r —

fi t - n ’’ , inr inna r I l y shri mp and menhaden , in the G a lve. ’-,t cin Bay s~-st em
- i n I t ie ,nj  - I of NI,’ x i n n  . T tm es - resources pm ov i de a s i q I n  Ii i~ant

por t  ion o~ the t o l d l  t ake  rom th e  bay a r e a s .  A take n i t  about
150 ,000 p n ni nd s o’ m l  i s hes , 800 ,000 pounds ( i f  oysters , 636 ,000
p n r r r d ,  o shr imp , 180 ,000 pounds of  rabs , and 626 ,000 pounds n i t

I
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bai t shrimp , wi th a total value of $1 ,260,000 , w i l l  be taken from
the Galveston Bay system annuall y. In a ddition , about 100 ,000
pounds of foodfishes , 24 mi l l i o n  pounds of menhaden . 5,650 ,000
pounds of sh rimp , and 20 ,000 pounds of c rabs  that  were reared in
the bay w i l l  be taken f rom the Gu lf of Mexico annuall y. With t h e

pro j ect , the an nu a l  v a l ue of t h i s  ca tch w i l l  be $1 ,775 ,000.

59. A summ ary of sport and commercia l fishin g antici pated

w i thout  and w i t h  the p ro jec t  i s  prov ided  in T a b l e s  1 and 2 .

Tab l e  I . Suninary of Sport  F i sh ing  Annual l y
T r i n i t y  River and T ributaries , Texas

Kind  of W i t h o u t  the W i t h  the
Fishing Project Project

Lman-da ys) (man-days)

F resh-water 310 ,000 1 ,256,000

Marine 8,000,000 8,000,000

Table 2. Surm’eary of Annual Commercial Fis hing Values
Trini ty River and Tr ibutaries , Texas

Kind of Witho ut the With the

F i s h i ng P r o j e c t  P r o j e c t

Fresh-water $ 17 6 ,000 $ 176 ,000

Marine 3,320 ,000 3,035,000

I

_________ - - - 
-

~~~ --- -— .--~~ -~~ 4
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WI LDL l EE

Wi t ho u t  t he Pr mn j e.’n t

G e n e r a l

bO. There a r e  approx i mate l y 6 57 , 000 acres in the p r oj e c t
area on wh i ch w i l d l i f e  r e sources  w i l l  be a i f e c t e d . About 485 ,000
acres are in the T r i n i t y  R i v e r  f lood p l a in between Dallas and
T r i n i t y  Bay . Excluded i s that porti on of the flood p l a i n  w it h i n
the proposed W a l l  i s v i  I l e  and L i v i n g s t o n  Reservo i  n S i tes . The re-
mainder ot the area is composed of about 155 ,000 acres associa ted
wi th - the Tennessee Colony Reservoir site and about 17, 000 ac res
a s s o c i a t e d  w i th  the Lakev iew R e s e r v o i r  s i t e .

61 . O r i g i na l l y, a l l  of the flood p lain  excep t the tidal
reg ion was timbered with a comp lex of s- uthern bottom-land hard-
w n n n , d S ,  The tidal reg ion reaches to the v i c i n i t y  of Liberty, Texas ,
and its vegetation grades from swamp-forest type to coastal marsh .
The marsh i s  vege ta t ed mos t l y wit h reed g rass  and mars h m i l l e t .

6g.. . Many m i f  the desirab le mast- producing ha rdwocii s , su ch
as s o u t h e r n  re d oak , overcup oa k , bur oak , and water  oak , have been
r emoved . The t imbered  area is now domin ated  by ash and e lm , wh ich
are  of l i t t l e  impor tance to  w i l d l i f e .  Some desi  ra b l e  ha rdwoods
p e r s i s t  in the f l o o d  p lain at the mouths of t r i b u t a r i e s .  Other
common wood y p lants in the f l ( n > d  p lain are nativ e pecan , h i c k o r y ,
co tt onwood , syca more , sweetgum , honey locu st , maqnm 1 ia , wi  1 I n w ,
r i v e r  b i r c h , Ameri can hornbeam , dogwood , yaupon , and French mulberry.

63 . About ~~ percent  o f t I r e . ’  I lood pla i ’ i  has been c l e a r e d
and put m t .  c u l t i v a t i o n  or improved  pas tu re . P r i nc i p a l a g r i c u l t u r a l
crop s are co t ton , c o r n , and g ra i n  sorg hums . The p r i m a r y  land use is
cattle c l ’azin g , C l e a r i n g  in the f l ood  p l a i n  has been a s l ow  process
due p - imn ari l y to per i od i c  f l o o d i n g  and an abundance of other agri-
cultural lands.

64 . The bottom-land soil is wet in winter and dronj qhty
i r r  summe r and has poo r structure. Wi th flood pro tect m m  arid exten-
si ve c u l t i v a t i o n , the soil structu re carl be improved to a type
sui table for crop l a nd , pa r t i c u l a r l y i f  organic matter is added.
C l eari ng, soddi ng , and cul t i v a t i o n  are expens ive processes , and mos t
la ndowners can afford to do onl y a l i t t l e  at a time . Consequentl y,
the I~~nd-use tre n d is toward gradua l clearing f o r  improved pasture.
By the yea r 2070, clear i n g w i l l  be ext ensi ve ; probabl y 50 -nt~rce nt
of the timbered habi t.n~t w i l l  be cleared to mee t the demands of an
expanding hum an p o p u l a t i o n .  I
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I t . Ab ut ~~~~
- perc e n t (~~ t i n e  5it f-3~ n — a m . m  Terrm n ess ee Co - _

Reser - .o i r a rea  i s  in rop larm d a r m d  i m p r - - v m - d  i a - J u n m . - , - i n - i l  53 p er cen t
i s  t i m b e r e d .  I t  i s  ant i c i pat c ’ .~ t h a t  abo ut 35 p e r n e n  I o t t~ ne I -‘ ben
ed area w i  I I be c lea re ’d dun I t m 1  fn v 10 0—- , c a n  p er - -d - f~ ana I -,s n ‘- - 

‘
~ C.

1 1  , aclI —acre Gus Er ie 1 fly W d l i f  e M a i n a g e m ’ r e i t  A i e a , a resn - i ) rch  un -

and game management area of t he Te xas G m n rs a i d  F i s h  C m n i r n i s s r - r  - S

par t i a l l y m t  l u m i e d  in  t h e  r e sen . - - n ~. n  t m . ‘-b m t  3 20 1- a c :  es - the
Cat~ ish Creek b i t  t I m  pont i n _ in n ’ the Gus Loge I ~~ Area  a t e .  i n r ~ nid ed

i n the e se r  v d~n i  r ‘ 5 -s u i c e — c m ?  our I .- - m e at  e 1 t - .- a t  I ~~ 288 . Th I s
bot I - n im i s e. -~ t r e.~ r m e. ’ I y le r I i Ic . It m s the he’st. nuas t—p ‘- d u e  - nip p o r t  I
and the pr i mar y wi nt e r — I ood pr due ng - . i - C t  u~ t h e  Gu s Encjt’ I np f.m ea
A b u t 2 .000 a c r e s  of the Cal l sh Crc’e.’~- bottom land on the G rnc Er - i~- - I ni r’

Area are i l i nn ided  i - a n  C year T I  urn ab n i n i  O c t- nb e.’ r t .j March , ar - P the
resu l t i op I eed i  nni hab I tat i s s uperb  f a r  w a t e r i n  w I

66. T-’o- La kevi ew Reset , n n l r area emn n ~om:nasses ab ut I f ,890
acm - i rS . The a r e a  is  p redom i n na rn t i y cu 1 t~ - v31 t i . Ab - - n i t  80 per cent I s
in c - t t r n n , cm - rn , sma l l  m . l n d n n s , and i r a i n  se. nn n t hums ; 5 percent n
timber; and abou t 2 p e r c e n t  in  n a t i v e  pasture. The reservoir
ar e.’) i s ? e r - s e l v p m. m p rz a t e n~ and is p r a i r i e — t . -ptm f a r m  cn :nuntry . It

l ies betwm.’er Fort Worth ari d Dal as and is f lanked by suburbs ~- f
those c i t i  n s.

bJ .  Present  a cr e. ’ am; e s a m p  -‘st i r na ’ed  I U lure ac r e a nt ’ s ‘ or  ‘h e
year 2070 of habitat types in the T r i n i t y Ri vc - r I - rod p l a i n  and
Tennessee Colony and Lakev icv. Ru s crvo i ’ Int i 5 if l S  ar - - l i s t e d  i n n  T a b l e 3,

T a b l e  3. Present ,  and F u t u r e  Ac h-ages n n f ’ Hab i t a t  T y p e s
in t h e  T r i n i t y  R i ve r Flood P l a i n  and T e . r r m r r t - ’ s - c e

Co lony and La i ’e- . iew Re servoir s

F lood Pla in V t ’  n i e s s e e . ’  Colon -, Lakev ic- ~
Type l i iE2 2070 1 fhd 207 1 1962 2 m~7O

_____________ ,(~~c r e s J~ (acres) .ii re’.,) - 
r e - J  j,~ m es ,~f ~~~ re.~~~i

C u l t i v a t e d
and improved
p a s t u r e  l j 3 , 4 / ~- 337,5 83 71 , 30 g-j , H l! + I5,53 g l ’ , ,53- 3

T imber 2~ 8 ,2 l O  1414 ,105 8 1 ,951+ 5 3 , 2 7 0  81+1+ ~I4 L 4

( j f h , r r  3 , 5 0 1  3 , 5 0 1  1 ,546 - , t ,~4 ( 507 507

Totals 485, 189 485,189 151-+ ,630 ISL I ,(3u 16 ,890 16 ,890

I

— —~~~ - ‘- -
- 
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F - i .  - ame

68. Whi t e - t a i l e d  deem are the onl y bi g-game an imals in
t he T r i ’ .i ’ v River basin. The basin contain s about 2 m i l l i o n

deer h abitat , m I  which about 172 ,000 acres are i n the
pro ec t area , Habi tat i f  si g ni ficant potential occurs generall y
in the p roj e c t  area f r i m  the headwa ters of the proposed Tennessee
C n l n ~ Res e’ rv n ni r t n t  t h e  v i c i n i t y  nat L i b e r t y ,  Texas. Deer d e n s i t y
is at ’- - ii ’~ 53 a n i m a l s  per square m i l e  tin the Gus En g e l in g A rea an d
ran CS rom 7 to 18 animals per square mm Ic elsewhere. Deer pop-
u l a t i i n n s  t hr o u - ihou t the project area are increasin g and are cx-
pe m t e  t o  a v e r a - c abrut 50 a n i m a l s  per squa re m i l e  in the future.

69 .  A s i n f e . ’  f rom the Gus Enn j e li n g A r ea , where pu b l i c
h unts are’ o nd un m ted  ama nua l l y, a l l  deer hunting is on a lease basis.
Lease m e e s  ran- i n ’  t rcirn $5 .00 per day t - -  $150.00 per gun per season .

~~th ut tne’  project , ab ut 13 , 000 man-d ays o~ deer huntin g annua ll y
c nui d  be e~~p e c t e n ~ i n the prHect area m ,~ er the 100-year period of
ana 1 -~s I s

- a r-I :  Ga me

70. L x  s qu i r n e l s , pra y squirrels , cottontails , jack—
r u bbits , swamp rabbits , bobwhites , and mourning doves a re fo und
e n  abou t £55,000 acres f habitat in the project area and pr o vi de

~~~ 5 ?  0’ the up land- ia me hun t i ng .  S q u i r r e l s  are  found on about
197 000 a c r e s ,  rabb i t s  nIp  30 7 , 000 ac res , and doves and bobwh i tes
-n - .~ 0 ,0OO a c r e s .

71 . Wi Id turkeys , once numerous t hroug hou t the f l o o d —
p a in a ca L nn ~ t e’ ~ I - 

r pa t e d  years ago , have been re’ s tucked by the
Texas  Gan’o’ a rd Fish Commission r n ti the Gus En g e l in g Area and on

t he r  port ions ~~ the pro j e c t  area . The b i r d s  gene ra l l y oc c u p y
the - arpe h a b i t a t  as deer but have nn n t increased to the extent that
deer have.  Turkeys  a re  p ro tec ted  f rom miunt ing on the Gus Enqe l i ng
Area an d F n a - ,.e sp read to the sur rounding woodlands.

72. Elsewhere , tLlrkeys am e  scarce and onl y a few are
tak en by hunters. There are about 12 5 , 000 ae. re s (if turkey hab itat
in the area i rnf Injenced b y the proj  c c l  -

73. Tur l - e.’- y -h unt in q p r i v i  le n 1 rms a r e  usu a l l y included w i t h
dee r leases. Many landowners re s trict huntin g of bobwhites or a l l - w
u n y  friends and re l at i v e s  to hunt. Occasionall y, hunting ri ghts
for bobwhites are leased . Generall y, onl y the landowner ’s permis-
sion is required to hunt squ irre l s , doves , r abb i ts , and fur animals.
Sport hunting n-t r ’ i c c o n n n s , opossums , gray l oxes , bobca ts , coy ot es ,

I
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and w I v e s  w i t h  dog has become a popular  spor t  and makes up
more t han 20 percent  of t he up land-game huntin g. A b m n u t 16 ,200
man-days annuall y a r e  spen t up land-game hu ntin g i n  the a r ea  of
in luence , and this amount of hunting could be expected I nn  con-
tinue throug h t he pe r iod ~t ana l ysis on a wit hout-the-pro ject
b a s i s .

Waterfow l

74. A great number and variety of waterf ow l pass throug h
the basin during f a l l  and s p r i ng mi gra tions. Wood ducks are per-
manent residents of the flood-p lain area but are numerous onl y
i n  cer t a i n a reas , one of w h i c h  i s a l o n g Ca tfish Creek on the Gus
En q e l i n g  W i l d l i f e  Management Area . Lesser Canada geese , b l ue
geese , and snow geese use the Trinity River as a major mi g ra t i o n
r n n u t e  but seldom stop for more than short periods. Mallards ,
p in t a i l s , gadwal ls , bl ue-winged teals , green-winged teals , shovel-
ers , canvasbacks , r edheads , b a l d pa tes , scaups , and cools stc~p
ove r b r feedi nmia and resting on bottom-land lakes and seasonall y

l - n d ~~d pin-oak flats durin g the f a l l , winter , a n d sp ri n g .

75. Unde r norma l conditions of waterfow l habitat in the
Cent ral FI~~wa-1 , waterfow l use would range from 8 to  20 m i l l i o n
wa terf r nw l- da ys annuall y ;  mos t i f  t h i s  us e wo u l d  occ ur dow ns t r ea m
fr om Tennessee Colony Reservoir including the W a l l i s v i  lI e Reser—
-.‘- i i r  a rea . At present , abou t 1 ,200 ,000 wa terfowl-days occur
an nu a l l y on the seasona l l y fl ooded Cat fish Creek bottom on the
Gus Engeling W i l d l i f e  Management Area , where  no hun t i n g  i s
permitted .

76. Hunting opportun ities a l e rather meager on the
bo ttom-land lakes in the T r i n i t y  River flood p l a i n .  A l mos t a l l
nsf the hunting on these lakes is restricted to club members and
la ndowners and their friends. Waterfow l use of the proposed Lake-
viev. Reser voir Site is insi g nificant , and no hunting occurs.
Mountain Creek Reservoir is a favored waterfow l resting area
probab l y because n-i hunting is allowed b y i ts nnwr me r s . Exclusive

4 hun t ing  c lubs  c o n t r o l  the marsh area b e l n n w  W a l l  i s v i  I le R e s e r v o i r ,
a nd the a rea i s  l i ght l y hunted , Hunting w i t h i n  the area of in-
fl uence would vary I rum ne extreme to another in the future ,
dependin g on wate rfow l popu lati ons and hunt ing requlati ons.
Waterfow l hunt in g could be expected to amount tin  about 9,000 man-
days annuall y without the project.

I
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Fur An ima l s

77. E xcludin g the area in the v i c i n i t y  of the proposed
Lakevi ew Reservoir , m i n k s  n n c c u t  in f a i r  numbers th roug hout the
area of p roject im fluenc e. ’. Raccoons , opnissums , sk unks , and gray
foxes are numerous almost  eve rywhere , and there are a few otters ,
bad ge r s . r i r n q - t a i  led ca ts , bobca t s , nutria , and beavers i n - the
remote pn n r t i o n s  o1 the T r i n i t y  River flood p la in. There is prac-
t i c a l l y no de ma n d fo r pe l t s , and the on l y t r a p p i n g  done is for
minks , us ua l l y by some of the commercial fishermen. About 70
m i n k s  a r e  taken ann ua l l y. Not much change is antic i pa ted in fur-
anima l p o p u l a t i o ns n t ake th rough the 100-yea r period of anal ysis
withou t the project.

Wi th the Project

Genera l

78. The project w i l l  provide no bi g-game , up la nd-game ,
or fur-anima l benefits. Rather , losses in hunting w i l l  result.
There’ w i l l  be a loss of w i l d l i f e  habitat and a displacement of
animals n f l  areas that w i l l  be permanentl y or occasional l y f l o o d e d
by Lakev i ew and 1Inness~~ Colo ny Reserv - i r s. There also w i l l  be a
l oss ~ f w i l d l i f e  hab i tat w i t h i n  the area to be occup i ed b y the
m u l t i p le-purpose channe l and its spoil areas .

79. About 60,000 ac res of w i l d l i f e ’  habitat w i l l  be
i n un da ted b y Tennessee Colony Reservoir . Mos t of i t i s  i mpo rt a n t
to b i g game and up la nd game ; some of i t is i mportant to waterfow l
a n d f u r a n i ma l s . Approx i ma te l y 92 ,000 acres st i l l  w i l l  he hab-
i table by game animals but w i l l  be subjected to occasiona l flooding
and to human ac t i v i t i e s  associated wi th reservoir use. Abou t one-
third of the State ’ s Gus Enge l ing W i l d l i f e  Management Area w i l l  be
wit h i n  Tennessee Colony Reservo ir , and the major function of the
area no longe r w i l l  be possible. Approx i matel y 1 1 ,000 acres  of
up la nd-game hab itat w i t h i n  the Lalcev i ew Reservoir site w i l l  be
per manentl y inundated , and ano ther 4,900 acres w i l l  be subj ected
t O  occasiona l flooding and intensive human a c t i v i t y .

80. The multi p le-purpose channe l , the spoil areas , and
access ri ght-o f-wa y w i l l  occupy an estimated 30,300 acres of bi g-
game , upland-game , and fur-anima l h a bitat. In a ddition , about 60
river-bottom lakes totaling about 4,400 surface acres , and valuable
I nn waterfow l , w i l l  be los t to the multip le-purpose channe l .

I
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8 1 . Losses a s o  w i l l  occur to por t  ions of habitat in
the I I ood p l a i n  no t occup i e d  b y project structu res . Reduction
in f looding w i l l  be d e l e t e r i o u s  to the t imbered w i l d l i f e  h a b i t a t
vi tal to the winter food and cover requirements of deer , turkeys ,
squirrels , and some s p e c i e s  of wa te r fow l . Moreover , reduction in
I l- n i n n i ing w i l l  result in intensive agricultural and urban or indus-
t r i a l  developments , cu l m i n a t i n g  in a dditiona l clearin g of ti mber and
other w I d l i f e  food and cover p l a n ts and subseq uent d i s p lacement of
w i l d l i f e .

82. Al thoug h h un t i n g  w i l l  persist on pr ivate lands , n il

p u b l i c  lands w i t h i n  Lakeview and Tennessee Colony Reservoi r areas ,
and along the mu l t i p le-p urpose channe l , o n l y wa terfow l hunt i rng w i l l
be greater than that which could be expected without the project.

Bi g Game

83 . Loss nil bi g-game habitat w i l l  cause a reduction in
hunt i n n i  w i t h i n  the pro ject area . It is estimated that 4,300 man-
days of bi g-game hunting a nnuall y w i l l  occur over the 100-year
period of anal y sis with the proj ect.

Up la nd Game

84. Proj ect-ca used reduction of habitat for turkeys ,
- squirrels , r a b b i t s , bobwh i tes , arid mourning doves w i l l  result in

l e s s  hunting or these  a n i m a l s .  An estimated 10 ,300 man-days of
up l a n d -na ’~r e- h u ntin g annua ll y w i l l  occur w i t h i n  the proj ect area

H oier the I 00—~ ear period r i f  ana l ysis with the project.

F u r A n i ma l s

85. Altho ug h there w i l l  be a reduction of habitat suit-
able fo r fur-anima l s , the project w i l l  have no si g n i f i c a n t e f f e c t

a on the populations or take of these an ma l s.

Waterfow l

86. Waterfow l use of the project area w i l l  i n c r e a s e .
W h i l e  seasona ll y flooded bottom-land timber and crop land areas w i l l
be reduced in quantity and quality through inundation or dewaterin g ,
the overall project area is expected to be attractive to mi gra t i n g

I
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w a t e r f o w l . Large .’ expanses of wate r , l inked to  the coast  by a
s e r i e s  of channe l impoundments and river cutoffs , in a l l  U ke l i-
hood w i l l  cause more birds to use the T rinity River as a mi grat i o n -
route , but waterfow l use f these areas probabl y w i l l  be of ~ h m i n t

duration during mi g ration periods because of lack of feedin g arm d
protected rest in g areas.

87 . Tennessee Co l ony Rese rvoir is expected to r e c e i v e

about 3 m i l l i o n  waterfowl-days use annuall y, mos t l y by du cks and
coots. Water finw l hunting on the reservoir w i l l  average about 3,500
man-days per yea r with the project.

88. Lakevi ew Reservoir w i l l  be attract ive t n  ducks and
geese because 1vt nearb y y r a i n f i e l d s . Howeve r , heavy use by ~iS i-
tors and rath er dense human population around the reservoir prob-
ab l y w i l l  keep annua l waterfow l use to  about I m i l l i o n  b i r d - d a y s .
T h e r e  p r o b a b l y w i l l  be abo ut 1 ,500 man-da ys of waterfow l huntin g
annually with tve project.

89. Waterfow l use of the multi p le-purpose channe l prob-
abl y w i l l  be l i ght but the birds are expected to use the river
c u t n n t f~ extensivel y. Waterfow l hunting is not expected to increase
much ofl these areas , since most of the areas w i l l  be bordered by
private proper ty. Neither waterfow l use nor the amount of huntin g
on the flood p lain downstream from Wall i s vi I le Reservoir is ex-
pected to change si gn i f i c a n t l y with the p ro ject. Waterfow l huntin g
on the cutoffs , the channel , and the flood p lain of the Trinity
River w i l l  be about 9,400 man-days annuall y with the project .

90. A suriiiiary of annua l hunting, wi thout and with the
project , is I i c ted in Tab le 4.

Table 4. Sumary of Hunting An nu a l l y
rr i n i t y  River and Tributaries , Texas

W i thout the Project W ith the Project
Type (man-days) (man-days)

Bi g game 13, 000 4,300

Up land game 16 ,200 10 ,300

Waterfow l 9,000 14 ,400

— ~
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D I S C U S S  I ON

91 . The pr n > p n sed project w i l l  create f resh-water f i sh
hab  i t a t  of ~~i (r a t  i mportance. I t a Is ni wi I I proc ide oppor tuni t it’s
for manag i ng wat e r fow l and wa t e r fow l h a b i ta t , sub j ec ts of n a t i o n a l
i mpor tance.  Losses of b i g-game and up land-ga me habitat w i l l  occur .
ReductLin of the e s t u a r i n e  f i s h  h a b i t a t  mi y be antici pated. Of
paramount s i g n i f i c a n c e  is the project ’s effects on the State ’ s
Gus Enge l ing W i l d l i f e  Managenient Area , where resea rch is conducted
to  determ i ne techni ques a n d p ractices necessary to maintain optimum

~n n d it i ons for white-tailed deer , turkeys , sq u i r r e l s , a nd b o b w h i t e s
i n the Post Oak-Savannah sections of east Texas.

92 . Fish and wi I d l i te evalu a tions presented in this report
are based upon the assumption that . there w i l l  be provis ion of ade-
q ua te p ub l i c  ac cess to a l l  p roject lands and water except those set
aside fo r public safety and e f f i c i e n t  operation 1 f the project.

93• For optimum use by hunter s and fishermen , a minimum

~ i 8 parkin g areas w i l l  b~ requ i red at Lakev i ew Reserv o ir and 10
at Tennessee Colony Reservoir. A t Tennessee Colony Reservoir , one
parkin g area shou ld be i - .ra ted i mmediatel y be l ow the dam t o  fa c i I-
itate I i she r mn an  ac~;ess to the ,ese rvci ir ’s t , i l & a t e r .  Each pa r k i n g
area - ,h oul d be a mi num num of 10 acres in S i Z e  and ,~ n~~~j ld contain a
concrete b -ui t-laun c hinq ramp , sanitary f a c i l i t i es , and drinkin g
fo untains. These areas should be r - el ative m , equ a l l y  spaced around
the re sc’ rvnnir s and ~hou Id he served by all-weather roads connecting
wi th State or Federal hi ghwa ys.

94 . Access to the n u l l  i p le-p urpose’ channel s b - m i l d  be pro-
vided at each dam and l i c k  ~ t n u c t u r r ’ and main hi ghway crossing .
Each ac c’ss arca should be so located a i d of s u f f i c i e n t  size to
permit use of the channe l cutcif t sectio ns of the stream .

95 . I I ar id ~ f crim e. ’ i~I b y con’, r uc t i n  mr i t the channe I , par —
t i c n j l a r l y in the i nunediat ,e v i c i n i t y  m f a lo i k and dam structure or
a main h i gh~ na - ~ c ro s s i n g ,  ~hi i j l e1 b 1  1In’- ,-: loped f u r  p u b l i c  use. Access
to these areas should be provided ever thoug h it may require the

nir ’ struction of an oven head driveway or wa l kway across the p l ugged
secti on (n f the cutof I

96. To cap i ta l i z e  f u l l y on the f i s h i n g  potentials oF
Tennessee Colony and Lak e . ’ v iew R e s e r v o i r s  arid to conduct fishery
research  and management in these r e s e r v u i r ~~, 6 seining areas should
be provided in Tennesse e Colony Reservoir , and 3 se ining areas in
Lakev iew Reservoi r . These areas should be cleared of a l l  vegetation

I
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and obstructions to ground leve l and each shou ld be about 20U acres
in extent. Specific location of s e i n i n g  a r eas  w i l l  be do ter m i ned b y
the Texas Game and Fish Comm ission and the Bureau i f  Sport Fisheries
and Wi l d l i 4 e du r i n g  the mi re advanced  p lannin g stages of deve lopme nt.

97. Mode rate’ stands of timber in reservoir basins are
e ff ect i v e  fish attractors and provide shelte r - to fish ermen and hunte rs

d u r i n g  peri ods of h i gh wi nds. They also serve as Wi n n i d d UCk nestin g
hab i tat and as natura l b l i n d s  for w a t e r f o w l hun te rs .  On the oth e r
ha n d , dense  s tands  ~f t i mber  i m p e d e  access b y hunters and fish ermen
and hamper f i s h i n g .

ri8 . The Tennessee Colony Reservoir si t e  is densel y timbered .
um~~ es5 by hunter - s and fishermen to the headwater and cove areas of
t f ~-e rcservo i r by boa t w i l l  be extreme l y d i f f i c u l t  . Furthermore , the
dense timber w i l l  pose a haza rd to boating.

99. Tn~ a tt a i n  m ax i m um spo rt f i s h i n g i n Tennessee Colony
Reservoir , passage la nes should be cut throug h the tim ber ed a reas
t n  p r -vi de fisherman access tn j the headwaters of the reservoi r and
t - the upper reache s of the coves. The access lanes should be laid
n - u t i n a manner that wn n i l d keep water skier -s and p leasu re-boat ers
1 rn nm n usin g the areas. The Texas Game and Fish C omnn mi ss iu n and the
Bureau - - f Spor t Fisheries and ~~ Id I i t e’ wi I l be p leased to as sist. the
C i n-ps of  En gineers in designin g the passage lanes .

100. Unrestricted use if r e serv o irs b y water skiers and
speed-boaters has resulted i r - u n s a t i s f a c t i n r y  and unsa fe conditions
f r  fisherm en and hunters. The pr ni h l er n of n~nf l i c t i n g  use by water
skiers , p leasure-boaters , and I i sher nrne r has become so acute on
Some reser-~~n i rs , pa r tic u l a r l y near la n e centers ns~ pop u l a t i o n , that
f i sh i rig has dec lined. Un less pr - p e r  I y z n n * -’d , La kev jew Reservo i r
and Tennessee Co i ny  Re s erv n - i r wi experience the same prob l em .
P roper zon ing w i l l  restrict p r l r t i i n s  o f  the reservoirs to fishing
and ~u r t i r - -~ and w i l l  enhance fi sh and w i l d l i f e  benet it s . With prop-
er rese ’n v i r L i m ing, sp nm r t — ~ ish in g use would increase by 125 ,000
man-days annuall y on Tennessee Col ony Re s erv i - ir and by 150 ,000 man-
days annuall y on Lakeview Reservo ir .

10 1 . In the intere st ni t preser ving waterfow l throug hout the
Central Fl yway, there is a continuing need for acqu i r i ng habitat for
n ;m g ratin g and wintering waterfowl. Nationa l w i l d l i f e  refuges and
o th e r waterfowl management areas are urgentl y needed to maintain
proper distribution of ducks and geese thereb y sust ainin g efficient
waterfow l managemen t on a Fl yway bas is . An opportunity exists to
prov i de these f a c i l i t i e s  on the proposed Tennessee Co!ony Reservoir
and , to a lesser extent , on certain stretches of the multi p le-purpose
channel ,

I
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102 . Crop lands suitable fo r c u l t i v a t i n e r  of small gra in - - m i n i m

i n n  the east side of the Tennessee Colony Re servoir site. Becau~ e- in ’

i t s  favorable location in the Central Fl yway, the r e s e r v o i r  cou ld  h e v e
d e f i n i t e  value in carry ing out the n a t m m m n a l  m i grat ory b i r d  man a g n ’ mmn n-

p r o g ra m . A national w i l d l i f e  refuge estab lished at Tennn - ,-:e Colony
R e s e r v o i r  co u l d  p rovide much-needed t t’eding and restin g h a b i t a t  as
we l l  as an o p po r t u n i t y  for  a w i l d l i f e  management progra m in c on ju n ct i- i n-
with f u r n i s h i n g  future ’ hunting , fishi ng, and recreation.

103 . A sui r a b lE’ area for a nat i onal w i l d l i f e  refuge w i t ~ : i rn r h.~
res ervoi r site exists north of U. S. Hi ghw ay No. 287 arnd east of t I c  pr- -

posed navigation channel. Prelimina ry investi gations indicate an ( S t i -

mated 600 acres of land above elevation 288 p lJ s abo ut 20 ,400 acres ‘

pr o ject lands and waters wi t h i n  the gu ide—takin g l ine elevation 288 - u l d
he required for adequate waterfow l habitat management. Pl a t e  II
the p r e l i m i n a r y  boundary of the proposed refu ;e . Add i t i o n a l studie s
w i l l  be needed t in develop p lanni ng for a refuge. At such time as -no n e

spe c i f i c  oruject p lans are proposed b’, tne Corps of Eng inee r s , these
s tudie s  wi I be- made.

lO t e . Benefits a t t r i b u t a b l e to e stablishment of a refuge’ wou ld
be’ arm dm uunt at least equal to i t s  i ()St p lus tho~ r— accruing as a r~~suI!

of local water fnn w m h u n t i r g and fr nn n v i s i t a t i n - n for s c i e n t i f i c s t u d i e .

natur e ob servati ons , and a l l i e d  1i’~ t ’  made pos s ible on l y by th i s  re fu g e.

It is estimated that the benefits t n - i n n  h u n t i r m m ~ would amount to appr nv-
ima t el y $70,000 annuall y. It is e ,tima t e- d that 100 ,000 rnan-da-,n s anrr u-
a I I y of general n em~ reat i ona I and toil - ~i n om n ,i t uses a l s o  WI m u d oc c u r  iii

tht’ r~ - t uqtr .

~~~ Tennesse e Cn n y  Re~.trr ,n i  r wi I l inundate must f the

prime winter- food prodi m cinq area i t thu State ’ s Gus En g e l i n g  W i l d l i f e
Management i m r - d . It w i l l  c i i r t u i  I uI I r, - .t- .irch in - mi m nanan re r -n ent p~ ole c t s
on the am cu , un ici n n n n p - c - I  e’ iLn , n n d ~ , n r n  r I nt th u prim a ry function cit t I m e

mana gement ar— a wn I I  be ne es’.ary. ftc ~~~~~ has been established by
the Texas Game’ and - sh Corrrinssiumn w i t h  funds made ava i l a bl e- thr ou gh
th~ F ederal Aid in W e Id Ii  t R s t  - r a t  nm Pie t , , i ’ -  , i ’ n e n P i  d (50 Stat . 91 7 ;
16 U . S . C . , S e c  . (bj ) . I I - -n I n v ,  . ‘ - n - I I i - i s we I I in C X L  t ’s  S m i t

I m i l l  i n , m n  d ollar s .

06, I t is i m p - r t . u - t  I -  ,ijtc fia . ‘ - e m i t -  in n 1 con struct i n n p r J ~~m~~
ment s at proj ect e-~~p r - n s e  t - -  rep la e - t t m it hues [nn ; tnl in n J Wi ~i l ife M - i n m i~~m -r ’nn -erL

Ar ea dr-~ e-lu pm ent . The Ii,cat ion o’ t ’ n , ar ea ‘o b~’ purchased and t I n 1

improvements t i n  be con ’ s t. ru e  I P w m  I I r e. qee m th0 he I p and a ~ 5 S t  ,i nn - ii ’

the Texas Game mind F i sh Co r v i n i s s i n n r n  rn c - o p e r a t i o n  w i t h  thu Bur n- a u ni

Sport Fisheri es and W i l d l i f e .  The CorT~ir i s s i m m e r  i s p r e s e n t l y i n v t ’ s t n -

qatin g S ite S ri the East Texa s limber Count section to d e t crm in ~’
an ar ea of equ it ab l e re p lacement.

I
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107. Re’dui ’m i n n n  o f  f resh—water inflows into T r i n i t y  B y  w i
r e — n i t  rn incre ased bay s a l i n i t y  and w i l l  have detrimental e f f e c t - , on
ju venile sh rimp and finfis h es , su ch as menhaden and a n c h o v i e s .  S a l i n n -
i t i e s  in the T r i n i t y  Bay system ranqe f rom less t han I o/m n~~ ’ near th
mouth it the T r i n i t y  River t i m 25 o/cmo in G a l v e s t o n  Bay near t tme’ G u l f
passes . S a l i n i t i e s  Sometimes equa l or exceed 35 0/00 i n  the ~h S e m n . ’
of t m e s h - wat~-r i n t l - n w . The s a l i n i t y  in the GuI ’ of Mexico is about
35 ci:

C~~. Oysters; white , b r own , and p ink sh rin i p ; < m d  n i n n y  f i n —
fis b~~y , sjc ’n as ‘ nt -n nhi d e n m , d f l C h i V i t /S , red fi sh , b l a c k  dr um , squete-aque ,
croakers , and l u - n r md e ’ rs , are e ither perm anent res i dents of e s t u a r i e s
or sp e n d  i portion of their I 1e cycles ther ein. Oysters are pe mir m o -
nmr n t residents and dci best in sal i n i t i e s  rang ing f rom 10 o/oo to
2O 0y~ mo . They can ~‘- l ~~t in near—sea- w at er s a l i n i t y. At hi gher sa l irm-
i t i e s , y st er predat o rs become so numerous that oysters are rap i d l y
d e c i m a ted. White , br nw n , and p ink shrimp spawn in the Gu l f  m l

~~e ’x i cci , and tIme , larva l forms require residence in brackish waters.
Thes e -.- .-aters 5c r- n - as nursery areas for shrimp from March through
Oct tn ’ , and - -l Jxin m am - n proc’u c t i v i t y  can be - - h t ai ned when so ’ i n i t i es
r ,in m~e I r m m . 5 uioo tci I 7 o/oo ~-. r i h an ave r a g e  0~ 8 ~/o~ elu r i rig these
ri çnn th~ .

~Yj. The Bureau of Commercial Fi s h e r i e s  states t h a t  s a l i n -
ity ln- .cmls in T r i n i t y  Bay a m e  hi gh l y dependent up--n- discharges ot

ht: T r i n i t y Ri c - i  arid , t n m  a I es s e r ext err t , upon 1 nj,I I p n Ce p i tot
t i d es , winds , and evaporat on . The Bureau further States that i f
d isch a r ges i n t , T r i r i i t y  L. -/ are dra s t i c a l l y red u- - : , an e’ f f m m r t  should
be n~~d~~ t o p r o v i d e  adequate fresh-w ater inflows into the bay when

the ju- erm i le forms of shrimp and fin ~ ishes are i n  the e s t - m i r i e s .
T nis period is usuall y f rom Mam h throu g h October. It is est imated
th at a mean ) r - mni nth l y f resh—water d isc h a r ge - - m i abou t 120 ,000 m~ C e— fec t
during that period i ’, r equired tn m d i n t i i n i  s a l i n i t - ~ conditions in
the bay . Furt ie r stud y would be r e qui r e d to deter - ne whethe r a
l uwt’ r - dischar ge rate ci~uld be o~~di’ without damage the estuar ine
habitat.

!/ The symbol o/oo denotes parts chloride (salt) per thou’ n~m id çoi rt s
w a t e r .
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CUNCLUS I cf-S

1 10. ( - m n s t r  - n - t ion and n at - r a t i -n n t the T r i n i t y R i  ~er end

Tr i but a r i~ - - , Pr g m - f  w i l l  res u l t n o  the n _ n n a I i - r -  ~~ pt -u i L i v e -  i~~h
habi tat in the pr nn p- i se ’d Lakc view - m d  T -n t m -ssec Co t m n n y  Rr .i i

I mp r - - . e <~-iemn t i n then I sh i fl o~ the West Em it k n,f th e T r in I t  y R i  ~~~-‘ r
an d a ’ t r a i  t iv e t s h i n n n l  in tr i m  f l t m n l t i p le— p u rp mY  en n nan rne l  m < nd cu r t 1

S - n  t ons i f I m r  T r i n i  t - - R i  - - r . On t g - :  - - th e r ian n .1 , eu n I ce - i

I- - n  I en i n f 1 ~ I nt ni t m e -  C s  I o ar  i c - s I s ,oc i a e’d ~ l th the T r i n i t  y R i -
~

-

W i l l  n a m e s t -  lo s s  r~~t . e h i n ~h~~, val ne i b i e  p i t i n a n n_ il t hem n u r s e r y  1~. b i t n t

in the G e  - v e s t  I B-i~ s-y. N - - m .

- I . B i : m — g m n e  - end h a l  i n n i — g a m ne h,ih t - m t  and h u r t i n g  w i l l  bet
en d nn n_ e’d t )  ~ ( - n  - ‘m mit I. e a r cnj c -c t - i n en’ . e~m i m It n inn 1 y m I inn i I c- P - m mmi n m . n

n_ - f  i , n ’ , t t m n .- _ m nl _ i t I t -. 1 1 1  m _ ,-r, _ - i r t n  f i n - i n n - : , ft ni ; m - hu l l  he 3 ~~m i n
- .- i t e r ~ - n - H 0. - t i e r ;  ,j t t r i h ut i l i l e  i -  t h e  p n uject.

R -  em m n t - m c r m d a t  i O t i S a r m -  r i n d e  h e rein t -  p r m n t n : n  t f i s h  and
~~ I d l i~~e and  t a s s u r e  p t m u i r  use ni l the’ p r n J e c t  lands and .- a t e r s

n i  i s b n n n n  and hu t-n i n n - ,. rhe -:.n _ - r,± , n :mmt _ n i n i O t m n _ . n r  i nc h _ in ’ 511 . ; n - s t i o m m s
f i r  p u b l i c — i n  - ens il -n- c-I -p _ - n t ;  m e a s u n m  - t o  - i i d  I i s h  mn m a n . i qu m m n e n mt  in

t- r~ - n e r  n - )  i rs ; 1 I ’ m p ia I f - nr t r i m -  n _ n t i S do ra t ion of es t0U i shnnen
a t n - n t i m n n a l  w i l d  l i f t ’ r e t  mim ,e - n n  T ’ :nnessee- Colo n Re~ nrvu i  r ;  i i d n n nn _ a n_ : -7

m l  t t m r . ne - e s s i t y  n p r o v i d e  land and nln --i e- lopn lent n e siSurc S at proj —
C - I -~ p n _ mn se t r I - ; : m n  th~ Texas  r ,n m:t mm mind F ish C m l i i i  ss ion ’ s G u s
En e l  i n - :  W i  I d 1  i t e  t~. J n m i  rm n m - r t A n n - a , and a d v i c e  that  inn _ a n month l y
I r e s h — w a t e r  n i i s c b i r g - into  r r i n i  1-y Bay d a r i r g  t he p e r i o d  t r nn ” n

~, e r c h t 1 r - - uq h Oc t  h e r  5 fiei(- s o y  t - - pr t en t i r i d r i m m e  l i s h  hubi t a t .

13 . A l  u - n m i ~ 11 cot is t ruc t i n _ m n mit the p r oj  cc t wi I I en Ia i I a
I m m 5 s  in i n i r i  m m sri i nn j and hunt i rig v - i  t i m  in Lh~ p r o j e c t  a re -a , adop t i - u n
and ii np It -n- en t a t i o n  on t he n e- on’tni e mr nd d t - - m s  wa u  1 d resu l t  in - V I t a  I I
bernet i ts at t r i but iii e to the proj  c- n t . As advoc -’ t e l  i n Re ce n - m e n d a t  ci t

No . h o l e q u- i t e  i n n i n g  to r e r : ! m i n e - c on f H c t~ betwee n compet ing 1 0ir-i’-
n u t  c m - r e ~a t i m n r i  nm th e propose d  T emnm n i _ - ‘ c- Co lony m u m d L~ ke ’~~i e -n i  Reser—
v i , i rs  w i l d  r e s u l t  i n  s i gn i f i c a n t  u n - m m - f  i t s  t n  1 i~~ h i t n r j . A n u t i n m u a l

w i  l d l i f ~ ret  uqe e s t a b l i c h -d n . T c - n m n n e c i~~ e C o l o n y  R e s e r i - i r , as
i roposed in R n n l i t i n n r m  N . 7 ,  wou ld c o n t r i b u t e  to t Im e not i n n i e l

, ,at e r r  - w I  - - u r i c n- - n t  p r o g n - i - m  and wo uld re s u l t  in s u b s t a n t i a l  bent’—
f i t s  I i .  loca l v , n _ e t t r f m n w l hunt ing.  Ren p lac c ’ nmmc - n t  of the S t a t e ’ s Gus
Enqe I i ng A r i a  , as adva nced in Rem n”m nm n cnda t ion N - . 8, W O n  1 d n_ n u n p n : n n s m e  I.e
f o r  t he ln _, s ’, f a h i ghl y v a l u a b l e  w i Id I  H e n  research and m i n a r n a g en m ncn t

a r e a . P r o v i s i o n  fo r  the m a i n t e n i m n u - of adequate f r esh—wate r  d is-
charges int o T r i n i t y  Bay, as u rged in Rem mr- rme ’r dati on No. 9, would
prevent a reduc t i n i n in q u a lity of the- nursery areas in Trinity
Bay f o r  j u v e n i l e  shrin ni p and I ir e t iifmt’ ~ such a-, nmenhaden and an cho v ie s.

I
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I I L~. T a b l e  5 pres ent s a sumeniary m i t  the ev a luat ions nit
f i s h i n g  and hunt ing w i t h i n  the project area both with out and w i t h
the pr o je m .t and withou t and w ith acceptance of cc i omm endati en s
contairn e m i in t h i s  report.

Tab ~ 5 .  Sumr min a ry of F i sh i rig and Hunt i rig Eva luat  i w ins
T r i n i t y  R i v e r  and Tributaries Project , Texas

W i th neu t the 
—~~~~~~~~ W i t h  the Project

I t n _ c -  Prnmject With out W i t h
______ 

Reco nnme nda t ions  R ’ n unc m n _ - r - nj . t I i n n -

F I sh i

F resh -w at,r sport $ 155 , 000 $ 1 , 0 65 , 000 $ 1 .340 ,000
Ma rine sport 2 ,000 ,000 2 ,000 ,000 12 ,000 ,000
F ce -h—w a t e - . m . r m m n r r c i a l 176 ,000 I m b ,000 I /b ,000
P~ eri n e commercial 

-~~~ 3~ 32 O~ OOO 3 , d3 5 ~~OOO 
____

Sub—t .ta l $ 15 , 651 ,000 $ I6 , 2~m 6 , oco $ l 6 , n~3 f - ,OO0

Bi g game 38 ,000 13, 000 13 , 000
Up la n d game 21 ,000 13 , 000 13 , 000
Wat r r f m , v ,  _ _

~
_‘_c-P22 55 ,00 0 I

Sub- t - ta l $ 01 ,000 $ 81 ,000 $ i~~~i

Grand 1- t a  $ 15,75 1 ,000 $ E- ,357, 000 $ I6 ,9I~l7, 000
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tNTRODUCTIO~

Authority

The Park , Parkway , and Recrea tion Area Study Act of June 1936 is

general authority for National Park Service cooperation in recrea-

tion studies and p lanning for Corps of Engineers projects. This

study was requested by the Deputy District Engineer , Fort Worth

Dis trict , in his letter to the Regional Director , Region Three ,

dated 2 November 1961.

Details of the projects were exp lained to Park Landscape Architect

Ben R. Chambers , representing the Service , b y F. K. Mixon , in the

Fort Worth District Office , on 20 November . FolLowing this ,

Messrs. Chambers , Victor H. Kaliin , of the Fort ~-~orth District ,

and P. Fr ank Dunn , of the Galv eston District , inspected the sites

of Tennessee Colony and Lakeview Reservoirs , as well as typical

lock and darn sites and highway crossings of the canalization pro-

ject. On the return to the Fort Worth Office on the 22nd , marked

maps and related data were made available.

Purpose

The studies requested relate to the potenti al recreational resources

and needs of each of the projects , the recommended type of develop-

ment , an estimated annual attendance for recreational purposes , and

4



a reconinended unit of monetary value for visitor-day to be used in

determination of the anticipated benefits from the proposed

development..

- GENERAL DESCRIPTION

The Trinity River rises in its four principal forks west and north

of the Fort Worth -Dallas area and flow s through East Texas into

Trin ity Bay , Galveston Bay , and the Gulf of Mexico , east of Houston

and Galveston . The river flows through the gently rolling Post

Oak and Pine Belts of the Gulf Coastal Plain .

The canalization feature contemp lates a realignment of the Trinity

River from the Houston Ship Channe l 370 miles upstream to Fort

Worth. It would create a multiple purpose channel for flood con-

trol and navigation . The navigation channel is proposed for twelve

feet by 150 feet to Dallas and twe lve feet by 125 feet , Dallas to

Fort Worth. The flood control enanne l would vary from 150 feet

to 300 feet .

There would be a series of 21 dams with locks , loca ted at intervals

along the length of the channel. These would aid in both navigation

and flood control. Also contributing to the flood control program ,

in addition to providing water suppl y and c reat ing other benefi t s ,

are a series of exis ting and potential dams and reservoirs on the

main stem and tributaries. Of direct consideration in the inves-

t igated plan of improvemen t are two , Tenness ee Colony and Lakeview

Reservoirs.

2
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TENNESSEE COLONY RESERVOIR

The reservoir darn sit e is at mile 339.2 on the main stem. At

that point the Trinity River is the boundary between Freestone

and Anderson Count ies . The 59 ,950 acre reservoir would extend

into Navarro and Henderson Counties. Proposed pertinent reservoir

data include :

Elevation Area Capacity
Item (feet-msl) (acres) (acre-feet)

SpLllway gate sill 250.0 42,190 470,200

Top, conservation pool 257.0 59 ,950 824,900

Five-year pool 261.0 70,000 1,085 ,300

Top of F .C. pool 285.0 119 ,500 3,366,800

Guide taking line 28d .0 127 ,800 3,737 ,100

Max . design W .S. 297.8 151 ,920 5 ,109,200

Ten nessee Colon y Reservoir site has physical qual Ities quite

correctl y described as park-like . The shore setting is of gentle

relief and contains both open and wooded areas , the latter includ-

ing quite a wealth of southern hardwoods , as we ll as pines and

juniper . The irregular shoreline contours indicate a number of

• small bays and reaches will be formed by the impoundment , well

adap ted to public use developments. Moreove r , the expanse of open

water should be adequate for the various types of use to be expected ,

withou t crowding or conflict.

3



In addition to having good potentialities for reservoir-type

nonurban recreation , the project is in a section of Texas where

demand for such outlet has not been fully met . Tennessee Colony

Reservoir is within easy travel proximity of the peopie living

within the neighboring eight counties )-” According to the 1960

U. S. Census , all of these counties lost population during the

last decade . The losses appear to result from the migration trend

from the country to the towns, and particularly to the cities.

Except for Navarro County (wherein is Corsicana , the largest town

of the area) each county has more ir habitants classed by the

8u reau of the Census as rural than u rban .

Since this migraU.on trend is apt to continue , albeit probabl y

slowing withi! the decades ahead, the primary drawing area of the

reservoir  may be expected to show but 1’.ttle increase in numbers

except as modified by other ecot otnic inf l .uence s. Among these

other fac tors is the influence of the projec t itself. New industry

catering to travel to and public use of the reservoir can be

expected to have substantial direct and indirect benefits on the

economy of the neighboring area .

Sources of visitation will not be limited to the eight-county

section referred to as the primary drawing area. Encircling this

1/ Anderson , ?reestone , Henderson , Navarro, Leon, Limestone , Houston ,
Crockett

4



a r ea is another , embracing some 25 to 30 counties (or in some

instances a portion of the county) in which the peop le will con-

sider Tennessee Colony near enough to visit and enjoy . While

some of their visitation may be completed within a day, most trips

wil l  include one or more nights , often on weekends .

This second zone has ten times the population of the more proxima l

or primary area . It contains many predominantl y rural counties

but also a number of significant population concentrations , in-

cluding the metropolitan areas of Dalla s , Wa co , and Tyler . Most

of the people in this outer band live as close to one or several

other developed reservoirs as to the Tennessee Colony site . They

thus will have a choice , but can be expected to include the new

reservoir in some of their excursions.

A growing characteristic of popniation groups having access to

several reservoir object~ves is increased interest in the diver-

sions made possible by public use reservoir developments. Demand

in most sections has continued to keep abreast of available

opportunities.

Tenness ee Colony Reservoi r p lanni ng should accordingly recognize

rather larg e day and overnight potential visitation . Its facili-

ti es should include both picnic and camping areas , the la tter

re cognizing a nesd for the simple or basic accommodations desired

5
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by one- and two-night campers. Uses will range from the quite

act ive~ such as skiing and speed boating, to the relatively pas-

sive , including leisurel y relaxing and sightseeing.

The public use sites tentativel y design ated by the Corps of

Engineers planners appear well selected . While not all of the

sites may receive initial development , it is important that they

be included in the long range public use p lan , some being held

as buffer zones as long as actual development is not required to

meet public access needs . For initial development , the Green s

Bl uff-Yard peninsula , the Catfish Creek reach , and the Tehuacana

Creek arm appear particularly desirable. Also , con sidering the

volume of lake visit ors from the northwest over U. S. 2C7 , it is

believed that the peninsula now traversed b y that highway at

Alligator Creek will prove to be an important reservoir access

point.

Use of the res ervoir by peop le from a great distance , such as

tourists and those on vacation , will largely be incidental , while

pa ssing through the section , or while drawn to the general region

by its combined attractions . Most of their visits will in effect

be day use or overnight . In this respect , however , Tennessee

Colony Reservoir will comp lement rather than compete with the

other reservoirs of northeast Texas .

6



Annual visitation is dependent on a number of factors. Among

these is the development , the provision of facilities for pub lic

use . Assuming this to be as outlined by the Corps of Engineers

planners, the annual visitatton figure on which recreation bene-

fi ts can be computed for Tennessee C~ 1ony Reservoi r is conserva-

tivel y estimated at 850,000.

7
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LAKEVIEW RESERVOIR

The dam site is at mile 7.2 on Mountain Creek , within Greater

Dallas . As planned , the dam will extend across the upper section

of existing Mountain Creek Lake , the left abutment being just

• across the county line , in Tarrant County. The reservoir would

extend southward beyond the extreme southwest corner of Dallas

County into Ellis County, with its westward Fish Creek and Walnut

Creek arms reaching into Tarrant County.

Proposed reservoir data pertinent to public use planning are as

fo l lows :

Elevat ion Area Capacity
It em (feet-insi) (acres) (acre—feet)

Spillway gate sill 500.0 7 ,910 170 ,700

Top, conservation pool. 517.0 11 ,990 337 ,300

Five-year pool 522.0 13 ,570 401,200

Top, F .C. pool 528.0 15 ,650 488,700

Guide taking line 531.0 16 ,890 537 ,500

Max. design W .S. 538.8 21 ,210 686,300

From the sta ndpoint of location , Lakeview Reservoir will be a

metropolitan-area lake . The site is located within the densel y

populated comp 1e~ of town s and subdivisions which form the adjoining

metrop olitan areas of Dallas and Port Worth . Important shore area

sites are within 12 miles of downtown Dallas and 22 miles of down-

town Fort Worth , over a network of streets and roads , including

U .S . 80-180, and the Dallas-Fort Worth limited access Turnpike toll road .

8



The site is relatively flat , open and devoid of forest , its black

land being largely devoted to residences and to small farming

operations . The shore will be subject to considerable hori-

zontal fluctuations as periodic drawdown and refilling take

p lace . At one section , Cedar Hill , the land rises a bit above

the rest of the terrain , fortning a potentially interesting moderate

lake overlook .

The main open area of the 1a’~e at full conservation pool will be

from one to two miles across for a length of five or rnora miles .

In addition , the several tributary sections will form sizeable

reaches of half-mile average widths extending from a mile to

five miles in length. t,ll of these appear adaptable to boat

harbor and supporting deve iopments such as are contemp lated by

the Corp c of Engineers planners.

Unlike the situation near the Tennessee Colony site , Lakeview

Reservoir is located within a densel y popu 1 atcd urban area. In

close day-use proximity of Lakeview live more people than are

found within comparable distance of any other reservoir in Texas ,

except several of the other reservoirs within or near the Fort

Worth-Dallas metropolitan areas. Over 90 per cent of the 1 ,700 ,000

or more peop le who can reach the Lakeview site within an hour of

travel t ime are classed by the Bureau of Census as urban , and in-

creasing in numbers , the increase during the 1950-(,0 decade being

• 45 percent.

9



Thi s day- use drawing area has access also to a number of reservoirs

wi thin it or nearby . These include Grapevine , Benbrook, Garza-

Li tt le Elm , Lavon , Eagle Moun tain , Worth , White Rock , North,

Arlington , and others. Included also will be the Bardwell Reservoir ,

now in the preconstruc tion planning stage . Considering the over-

all needs of the two metro politan areas , the current proposals

will be more supplementary t~ian competitive , all fur~ctioning as

needed units in providing outlet for the expanding demand for

reservoir-type recreation . As an indication of this demand , the

first four reservoirs named above are reported by the Corps of

Engineers to have received in 1960 a total of seven million visits.

The Lakeview Reservoir can be expected to receive some visitation

classed as overnight and weekend , but most of this will originate

within the above-described day-use serving area , rather than from

the greater drawing distances of many reservoirs , including the

proposed Tennessee Colony . Lakev iew should be considered as pri-

marily of day-use pote ntialities , its expected volume of visitor

use will be more directl y related to convenience of access by

large numbers of peop le than by any special attractiveness of the

si te in comparison to other reservoirs .

The visitation which the new lake will receive will be related .

more than on some , to the adequacy o its facilities and • e r v t ~~ea

As illustrated at existing Mount ain Creek Lake , n~~~t n a ,  .s* ~~~~.
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occur with virtusily no development , but the typical reservoir

day-visitor now expects - and in this case can easily find else-

where basic acco~~odations, as well as conceasioner services .

Assuming adequate development, the annual visitation figure for

computing recreation benefits on Lakevtew Reservoir is estimated

at V70,000.
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TRINITY RIVER CHANNELIZATION

Prom the standpoint of public-use consideration and planning,

the Trinity River channelization proposals could be described

as a series of elongated, river-narrow reservoirs, lying end to

end, each having a different water-surface level . For purposes

of navigation there would be locks in connection with the dams

impounding the several units, to permit barges and other shallow-

draft traffic to proceed between the Houston Ship Channel and Fort

Worth. Three of the dams would 1 however, impound larger water

volume , creating the more typically “reservoir” surface expanse.

These are Tennessee Colony, Livingston, and Wallisville. Only

Tennessee Colony Dam and Reservoir is included in this iinpxoveieent

program study.

The Houston Ship Channel crosses Galveston Bay and connects Houston

and Galveston harbors with the deep waters of the Gulf of Mexico,

as well as with the Gulf Intracoastal t.aterway . A 9-foot x 150-foot

spur from this Channel has been constructed through Trinity Bay to

near Anahuac, and authorized on to the vicinity of Liberty.

The first lock, at Trinity Bay , near Anahuac, is planned in connection

with the proposed Wallieville Reservoir. The Wallievitle Reservoir

level would in its upper reach be confined to the deepened channel

authorized to be constructed to near Liberty, just downstream from

a
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I
Lock and Dam No. 2, at which point a turning basin is contemp lated .

Dams and Locks Nos. 2, 3, and 4 would impound channel sections.

Locks 5-A and 5-B would be in connection with the Livingston Dam,

now under construction by local interests. Livingston Reservoir,

the second of the three expansive water areas to be utilized in

the navigation project would in its upper reaches be extended

within the new channel to Lock and Dam No. 6.

Locks 10-A and 10-B would be at Tennessee Colony Dam, a unit of

this generLl improvement proposal. The reservoir, previously

described , would be the third of the larger water areas.

The various channel units , on through Lock and Dam No. 21, near

Fort Worth, would, in some of the stretches, coincide generally

with the present river location . In other sections, particularly

where the river meanders, the constructed navibation-flood control

channel would cut across the river bows and bends. In such situ-

ations the old cut-off river loops, separated from the new channel

at the upper end, but connected with it at the lower end of the

river loop, would create elongated, crescent-shaped side extensions

or reache s of relatively quiet , stable water area , connected to

but not functioning as a part of the navigation canal .

Each of these potential backwater situations will have its individual

characteristics. The length of old-river cut off, the eLse and

a
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shape of the land between the river crescent and the canal , the

attractiveness of the site setting, its relationship to traffic ,

and to population , and the suitability of the water for public

uses , all will vary with the site . Where all or quite a number

of these factors are favorable , substantial public use poten-

tialities will be created .

The degree to which each possible development can serve the public

will be directly related to the appropriateness and adequacy of

the facilities provided , their aàninistration and , particularly

their maintenance. Granted that these are favorable , it is con-

sidered that their public use development benefit-cos t ratio will

be found quite attractive.

Potential public us. sites will not be limited to the cut-off

river bends . At a number of highway crossings , particularly

where pressures for nonurban recreation opportunities are great,

convenience of access will no doubt justify developments at

channel sites, even where there is no adjoining cut-off or back-

water section.

Two characteristics of the project channel , in comparison to the

historic river , are of special significance . One is the prospect

of but moderate flooding, due to the flood retention function of

the main-stern reservoirs (both the large reservoirs and th. smaller

channel tmpoun~~snts), and of the system of large flood-control

14
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reservoirs on the tributary streams . The other feature Li the

prospect of moderate channel current, neither too fast for optia

public use, nor static enough for stagnant conditions to develop.

The Latter feature, sustained stow movement of water, white it

may be just about right in the channet sections, could be found

to be ineffective in maintainin~, water quality in the cut-of f

finger-like backwater areas. Careful study should be given to

the possibte need for instailing controlled diversion works through

which, as needed, some Jotume of water could be introduced at the

“closed” end of the cut-off sections.

Pollution could be a factor in reducing the attractiveness and

desirabiLity of the water for various kinds of public use . Under

project conditions this is apt to be of most concern in the sections

where it now exist. in the river , such as in the vicinity of the

Dallas-Fort Worth metropolitan area , and in the more sluggish

river section near the coast . These two general sections are also

the areas where the need for nonurban developments is greatest.

Recreation use planning should be intimately related to the

evaluations and rsco~~andations of the public health and the fish

and wildlife agencies pertaining to the Trinity River improvement

project..

Assuming the above problem. recognised and solved , detailed sit.

potentialities should be determined . It is betieved these will
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reveal that several classes of public uss deveiopments will be

in order. Some highway crossing situations may best s.rv• as

roadsid. parks, often currently called roadside rests. Several

sites are almost sure to justify more development than that of

the usual roadside stop . In all of these cases , the Texas High-

way Department may be interested in adding them to their system .

Other sites , such as in the Fort Worth -Dallas area , may be found

adaptable for city or metropolitan parks . Actual project park

sites may occur in locations which under present conditions are

uninviting, uninsp~.rii~, sub-marginal . Required development

measures, though extensive and expensive , could be highly desirabLe

to the cities concerned.

Downstream , possibly at some distance above or below Tennessee

Colony T~eservoir, it is probable that one or more of the poten-

tial site situations may warrant study for possibi. inclusion in

the State Park system .

The above approach to public use has been on the basis of evaluation

of individual sites and the needs which their de”elopment could

meet . This is considered to have great potentialities , subject

to satisfactory solution of certain problems . However , there

will also be created an additional recreational resource , its

pot.nrial steeming from the combined water-connected possibilities

of th. entire canalization project . The navigation feature of

a
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the Trinity River proposals is as significant to Recreation (with

its expanding interest in water-based activities, especially

speed boating) as it is important to Coemerce (interested in

the possibility of barge shipping from the Gulf to inland Fort

Worth).

While the majority of boat enthusiasts nay not initially undertake

“full-length” trips , many will do so, and all will be intrigued

by the possibility of extended travel, from one reservoir to

another, or one channel section to another . It is considered

that this new type of potential recreational activity will expand

in inter~~t, that the use of the project in recreation distance-

travel could grow into a moat significant project asset.

This reconnaissance study presents a number of factors, touched

on above, which will affect potential visitation . These factors,

at this stage, are quite fluid. In order to arrive at a base

upon which to make an initial estimate of visitation , it has been

assumed that the factors or problems will generally be resolved

favorably , that the later more detailed Corps of Engineers plan-

ning study will reveal a minimum of twelve public use sites

(exclusive of those of the three main-stem reservoirs, Tennessee

Colony, Livingston, and Wallisville), and that their developments

will include two comparable in scope to state parks, three func-

tioning as well-developed city or metropolitan parks , and seven

17
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serving as roadside (or coemuntty.park) units of more-than-average

facilities and attractiveness.

On thi . basis , the annual visitation estimate is 1,200,000.

ESTIMATED RECREATION BENEFITS

The pr imary benefits which will result from recreational use of

public developments provided on reservoir and related projects ,

such as are envisioned in the Trinity River Improvement Proposals,

are intangible and not subject to usua l methods of measurement .

Nevertheless , by using “A Method of Evaluating Recreation Benefits

of Water Control Projects ” , adopted by the Natio nal Park Service

in August 1957, the measure of the benefits is related to a mone-

tary evaluation of the benefits enjoyed by the individuals visit-

ing the areas . The method employs the concept of a “judgment

value” approach to the problem based on derived market values .

The annual benefit i. determined by multiplying the estimated

average annual recreation attendance figure by a computed market

value of $1.60 per visitor day for recreation . Based on the atten-

dance estimates given earlier in this report, the recreation

benefits would be:

Tennessee Colony Reservoir $1,360,000

Lakeview Reservoir $1,552,000

Trinity River $l 920.000

Total $4,832,000

18
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~~~OMPR~~~~~ EN SF’ E S RVEY  REPORT
-1N

TRIN I TY RIVER AND TRIBUTARIES , TEXAS

APPEND:Lx VII
E~ ONOMT~ BASE STUDY

I~~~ ODUCTION

i. SCOPE. Tti~ spp~rdix ~~t1f1e~ and measures , insofar as
prac t icab~~ the  ~ociai , ecor.cm~c ~n-~ technological factors relevant
to ecor 1omtc deve1opme~ t ar~d ~ - w t ~i. F~undamentai trends Ln pertinent
fa~~ or s  ar e  p -Djec ted  lit- the  fut ~.re in the light of expected change ,
to Dt t a ir  an estimate of The pr ’~h~i.bi~ tIme patterr of the economi c
forces ~n~ c~i w~ii  con s t i t u~e th e  framework wt t.hin which the proposed
projects ~ i i l  operate o~e~- t h e i r  ec oromlc lives. These projections
sr~- reason~ d conc iusicr s about ~~~ future direction and magnitude of
eco~iom~c a c t i -’r ity, ba s€-d ~p-~- c hJ e ct i ’r e  analyr~~s of the relevant past
and csr e fu .  est~ mates of ~-ti e ef f e c t  of  r~ew forces and development that
~ i-e e xpe~’t ~~i to ~nf ~~~.r - e tr~~~cis - f  t~t’ire. development .

2, RELATTONSHIP OF ThIS APPENDIX TO OThER PARTS OF ThIS REPORT. -
This ~tu ay t~ b~ i~ h€-~ a broa i ~iod c omprehensive concept of the
probable ~-~cmic grcwth of t h ~ bass sr dy area and forms the framework
withir ~~i~-h pr~jections :f e~~~Ti m1 

- growth of areas affected by
sp~-~- i f I c  p r~ J ec t  pur-pos-~~ c~~- . t~- ~~~~~ pet .. Developments of these
pr o~~ ct i ons ~re ~ .c~~ d.-d i~-~ the f~ ‘~1~~ ing appendices: Appendix II —
Hyd ro c~~r . Hydra~l1c. Des:~~i and Wet~~ Res-~ur c:es~ Appendix III
Nav1ga~ i~in and Navigation E~ ~~~~ :s; Append.i~ IV — Flood Control
Ec-~~~mics, -3nd. AppendIx V - Recr~ati~ n and Fi sh and Wildlife . The
geograph I c. 1oc~a t on of  tb ’- ba~~ s 44y area and the weas pertinent
to the ~iar 1ois project  p ~~pos~-s art~ showr~ in figure 1.
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3. 1’ :d~. r ~o analyze ‘h i ’ e -uno~F1c characteristics ,
and pu.~ t yurJ d arjFl tc pro jec t  fu tu re  growth and

nee l~. . relevan t are~~- f :r  the  var ious  project  purposes were selected.
The i~-~i:.c- :-tudy area is a c omp o si t e  of the areas selected for the

~~~ prc’jeF~t :JF pr .~~ s considered in the basic plan . Guides used
II se l e c t i n g  t i:e~ e ar ’as are as follows .

a.. N3vi~~~~1O n,, - T’raffic area tributary to the proposed
navigation impro’f;:ment

p . Flo od ’br t . ro i ,  - Area in and immediately adjacent to
~ut ]cc’ t o  flood damages ..

Water ijjj~~- - Area that will affect the potential
demand for water

d.. Fish and ~h 1 d l i f e . - Area from which wil. 1 be th’awn
recipient s of fish and wildl i fe benefits resulting from the proposed
improvements

e.. R e c r e a t i o n  - Area from which wi Ll be drawn recipients
of recreation hcnefit~ resultina from the proposed improvements.

Certain factor s ‘r economic Indicators are used in estimating
fut’~re grow-t b and rieed:c . The indicators selected for this study
irJ c lLrle population , new construction , value ad~ed by manufactur e ,
mice ’a~ produ ction , retai l soles , bank deposits ‘ total personal income,
wheat export:. labor force and employment , and value of farm products
sold . These in d ~cay r s were selected for the following reasons

a.. P2~~~
atvn. - t~~i economic growth stems from activities

undertaken to s a t i s f y  human needs~. Thus , all project uses may be
considered r e l a t ed  to popul ation in some way . Population provides the
base f or demand s for a l l  res.:.urce uses and is considered to ‘be the
basic economic i ridica~or upon which  all other economi c Indicators are
dependent in vary i ng degree:.

b. New C)n~-tr~~:11on .- Construction activity sets the pace
for a-t lvi t y in a large r,ujiiber of supply industries and was, therefore,
selected a,~ an economic indicator for use in this study .

c. Value Aided by i~~ac~ ui-e - This economic indicator
was sele’ t~’r1 becauiie it is a measure of industrial activity and
becaure a major portion of the national income and gross national
product originate i t  thi.’~ sector of the economy.

VI 1-3
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- Man i r : 1  is one of the Panic  industries
n :  -i )d’’ ri soc i y a: .~J re ’iF: ,’ a’,~~i labi ii ty of cii :ie ra .1 resources is
‘he pr - :i -ip al fa : . , : -:, : :  . ‘t tos c ’i u r e i  the rapid development of the

:: R . r l : o ’  S o l y  A : Tr:c - r :h icator  in  inr- J uded because of
rcl:it~ mrhip ‘ all Ct~~is of ane economy .

e. P ’ t a t l  S a l e s . - Re’,’F . :l trad’~ is the most widespread of
the r.or.-ajr. a:1~ ~~a ~ ic ht:tr . os. A: an ind~ ro t o r it reflects changes

I .is I nc’s s and ma

f hcc.~~D : . : t .  - ftc volume of bank deposst: is a measure
at m m cv av a iL ’:: 1- . -

~~
- ~~~~~~~~ t k ’  ecoaom:c system and t: signif icant

n~ t~~~’:] pu:-: i n i~ p ow er .  Ttm~ s ind ica tor also has been
-

. r f : r c t  a c :i v i :~ busr ne s s  and commerce .

c. To:;:h P rr ..nal rncume - The gross natsonal product Is

~ th e  no.:~ c:niprer.ensive measure of economic a c tivr t y .
Ai’.J .p F r . . sto ’~ and t are study area product data are not available
at :. i- - m i n t .  da aa on tot al  ~(‘r :ona .t income are available . Therefore,
- 

, ‘~
j 

-~ - c ~~~j~~~ ir o: rsr ’ ha: teer . selected as an economic Indi cator since
is  the Jrin cmpo l component of the gross product, and is the best

todica~..:r f r  ‘4:mch ‘P~ta ar c  i”amlable for use in all of the areas
“mar . .i e i~ ’Li if l  ‘i l s  O t L , i’’

Whe at Fxpc ..rt :  - Th : s  or’onornic indica tor  was chosen to
:- c : r ’e erI t t i o ’ ‘oalu . :i c- r . :, -~f t ue ove r - a l l  grain movement tha t is
o i . ;c e p ta  tIe ‘.o mc’ -er .e : t  on the  proposed wa te~~ ay .

V a l u e  : F..rci Frodu .~ts Sold. - Value of farm products
n o,. :: ~ 3 ,o mearurcc of agricultural activi ty . This economic indicator
~s close t;.- rc o’t t e d  to navigation , flood control , and water supply .

- Labo r Force and Employment. - Labor force and employment
is  cc: :; :d ~ :-cc1 -tin appropriate indicator of the needs for raw material
includ~ng wa’:.’:, and for basic services , such as power and transporta-

on

5. In e:;tablisLin~,; estimates of growth trends for the various
.~~~L m 1 c  indIcator:., rIot.:’, for the United States were projected to

est ab l i sh  the gene ral trend . Next , the applicable da ta fo r the states
m nvol.’n’i were pr T ,~r-. ted in a mariner comparable to that of the United
Str t ’ s , vi tt i  cons : lcro’t t ion  bei ng given to present and prospective
t~.ture conditions in the individua l states . Data of the same nature
were tn”:: o umJTi~~t.( ’ J  ar id projected wi t n i n  the general framework of the data
for the state: , consideration being given to present and prospective
condition :. i P  a r e  base o t i d y  area . The projected amounts of the
economi c m d i  atoro - it the end of vari ous time periods were then divided
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i v  ‘.~~
:- . ‘ .r:’e:pcF::dm:,Ll amounts i c r  lo(fl to g I -,‘‘ factor: of ~‘rowth

toned a l ° ( 0 .  thus as:;ign~n~: t h e  i 5’Ct amounts  a value of 1.00. By

.1,1: pr ocedur e . e:t . ;mate s ~ :“o:h: h’.~ke the form ~~~~ ~~~~~~ - - ‘ 1

measures - f drF’Wthl  by which the estimate:: of needs for water re:;ources
I ‘-ae f .~ ts under 19(0 conditmon : of development arc COr l’ .’ert(”J to

es:smates under ‘onditions whIch are expected dur i r:~; the life of the
;mro , ’,-ects  .:ouside red . For the purpose of economi c a n a J - r l s , it won
r.r’e:sar;: to adopt a time period of project Iii’e. Therefore , all
em-o ,’ ect: ha- c been analyzed for the perI od 19 ’IC to 20 i’O. Estimate:
of L- :- wth factor: were made for 1970, 2020, and 2070.

C The basic data used ifl this study were extracted from the
best a-amiab le sources including “United States Census of Population,”
“U :. : i ’d State :  Cen su s of A gr i cu l t u r e , ” “United States Census of

~c:..,f”:’turc .” all by Bureau cf the Census , United States Department
of forr.mei’ :e; “Sur-:e~~~of Current Business” by office of Business
fl -search . Un i ~ed State: Department of Commerce ; “Water Resources
A ctIvitIes I:; the United States .” Select Committee on Water Resources,
United Statec S an te -. and “A Report to the President and to the
Cc:.~;r’ :s,” U. S. Stud y Corrrniission - Texas . Data and initial projections
-oat a  nod in thin Trin:mty River navigation study prepared by the Board
staff of the Board of Engineers foi- Rivers and Harbors have been
‘ Iuap teu  to this report . All historical data and projections for the
United State: used in thin study pertain to continental United States ,
i.e. , Un 1 ted States , excluding Alaska and Hawaii. All basic data in
the form of dollar values used in this study have been re’based on
i c (  ta~~ do ll a rs

ECONOMIC DEVEWP?~~NT

- ¶~ V•~~~~~~~~~~~~y RIVER BASE STUDY AREA . - The base study area comprises
153 -uri tm es :n Texas and 30 counties in Oklahoma, and contains
1(1.300 :;quare miles (land area) which is about 9 time s the area of
the Trinity River Basin. Approximately ‘

~ million people live within
-tv  s tud y arr.a and are dependent upon its water resources for their
e.:c:,aml c and social wellbeing. Surface and ground water resources of
the Laze study area furnish about 860 and 690 million gallons,
:-c-:.pectivety. of water daily for use in homes, farms . offices,
to :tc rs .’n , and other institutions . The surface waters also provide
f u r  re c reat ion , I rrIgation , navigation, and commercial fishing . The
I a::’ study area slopes gradually southeastward from above ~,0oo feet
ele’.-ation in the extreme northwest to sea level at the coast. It
occup~e: three dis t inct  physiographic provinces: Jreat Plains ,
C~’ntra 1 I~ow1and , ar id Coastal Plain. The f i rs t  of these. the Great
Plains , .-c) mpr ises approximately the western one-fourth of the area
-and is r:har,’m c t,erj zcd by level , treeless plains principally devoted to
farm .: ne .’ and ranching. The West Texas rancher , traditional to this

a
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area, has been progressively supplanted by the farmer and “feed-lot
operator . In 1959, land irrigated with ground water in these Great
Plains amounted to about 67 percent of the total acreage irrigated in
Texas • The industries of this portion of the base study area are
mainly - those- - associated with agricultural production . The central
portion of the base study area occupies the rolling prairies of the
Central LOwland. Farming, ranching, and petroleum production and
processing are the principal occupations in this portion of the area.
The eastern approximate one -half of the study area occupies the Coastal
Plain. and ranges from densely tisibered swamp lands in East Texas to
the intensely cultivated, highly productive Blackland Prairies, and
to highly industrialized urban areas. Over 70 percent of the
population of the base study area resides in the coastal plain portion.

8. POPULATION.- The population of the Trinity River base
study area was 6,81414,000 in 1960, or about 14 percent of the total
United States population. A comparison of the growth rates given in
table 1 shows that the popula’udon of the study area has had an average
annual rate of increase considerably greater than the rate of the
United States, except for the decade from 1911.0 to 1950. During the
70-year period from 1890 to 1960 the study area ’s average annual
pop ulation growth rate was 2.22 percent compared with a national rate
of 1.50 percent.

TABlE 1

POPULATION GR~~TR
TRINITY RIVER BASE AREA AND UNITED STATES

Population Average annual percent TRBSA as
Year (thousands) of growth per period percent of

U. S. * TRBSA U. S. * TRBSA U. S.total

1890 62,9148 1,1468 - - 2.33

1900 75,995 2,0914 1.90 3.62 2.75
1910 91,972 3,230 1.92 4.43 3.51
1920 105,711 3,802 1.11.0 1.64 3.60
1930 122,775 14,613 1.51 1.95 3. 76
19140 131,669 14,952 0.70 0.71 3.76
1950 150,697 5,613 1.30 1.26 3.72
1960 178,1464 6,841i- 1.71 2.00 3.83

* Exclusive of Alaska and Hawaii
TEBSA - Trinity River Base Study Area
Source : United States Department of Con~nerce, Bureau of the Census
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9. Within the study area there are 16 cities having a population
over 50,000 which comprise about 145 percent of the total population.
These 16 cities together with their populations at the decennial
years from 1910 to 1960 and the intercensal percent of increase of
their total population are given in table 2. An analysis of these
data shows that the average annual growth rate for the 16 cities was
14.19 percent , which Is about 2.5 times the growth rate of the base
study area for the same period . The national urban average growth
rate for the period of 1910 to 1960 was 2.20 percent .

TABLE 2

POPULATION OF MAJOR CITIES
TR INITY R IVER BASE STUDY ARE A

State &
CIty 1910 1920 1930 19140 1950 1960

Texas
Abilene 9,204 10 ,2714 23,175 26 ,612 45,570 90,368
Amarillo 9,957 15,149)-i. 43,132 51,686 74,2146 137,969
Beaumont 20,6140 140,1422 57,732 59,061 914,014 119,175
Dallas 92,1011. 158,976 260,)475 294,734 1434 ,1462 679, 6814
Fort Worth 73,312 106,1482 163,447 177, 662 278,778 356 ,268
Galveston 36 ,981 1414,255 52,938 60,862 66,568 67, 175
Houston 78,800 138,276 292 ,352 384,5114 596,163 938,219
li~bbock 1,938 14,051 20,520 31,853 71,747 128 ,691
Midland 2 ,192 1,795 5, 4814 9,352 21,713 62,625
Pasadena - - 1,647 3, 1436 22 ,1483 58,737
Port Arthur 7,663 22,251 50,902 146,1140 57,530 66,676
San Angelo 10,321 10,050 25,308 25,802 52 ,093 58,815
Tyler 10,1~OO 12 ,085 17, 1.13 28,279 38,968 51,230
Waco 26,425 38,500 52 ,811.8 55,982 814,706 97, 808

Wichita Falls 8,200 140,079 143, 690 145,112 68,0142 101,724

Oklahoma
Lawton 7,788 8,930 12,121 18~055 314,757 61,697

Tot al 395,92 5 651,920 1,122,884 1,319,1142 2,0141,8140 3,076,861

Percent
Increase - 614.66 72.211- 17.48 54.79 50.69

Source: United States Department of Co erce, Bureau of the Census.
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10. EMPLOYME:NT. - Total employment for the base study area in
1960 was 2,569,000, or slightly under 14 percent of the total national
employment. Between 1940 and 1960 total employment ~r. the study ~j f erL

rose 55 percent compared to the over-all national increase of 40
percent . The increased rate of employment expansion relative to the

rn

nation reflects the rapid industrialization of the study area
especially in the metropolitan areas of Dallas, Fort Worth, and
Houston. Comparisons of the change of agricultural and nonagr icultur a.].
employment and types of nonagricultural employment between 19140 and
1960 are shown in figure 2.
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12. MAflUFACTURING . - The growth of manufacturing has been
more rapid than that of any other economic development in the
region and has been brought about by changing market demands, rapid
technological improvements , Increasing mobility of people and
goods , and wartime emergencies. Raw materials for manuf acturing
are many, but those coming fr~~ mining and agricultural activities
have the biggest role in the area economy. Many of the raw
materials of the study area are adaptable to industrial, needs .
The current trend is toward increased chemical processes in
manufacturing as compared to the mechanical processes used in the
past. The principal raw materials available from the study area
which are easily adaptable to use in the chemical industries are
oil, gas, lignite, cotton, grain sorghunw , and forest products.

13. The growing industrial character of the study area is
evidenced in the value added by manufacture, which jumped from
$841 million in 1939 to $14.3 billion in 1958, an increase of about
1400 percent . The study area contributed 814 percent of the State
of Texas ’ and 3.0 percent of the nation’s value added by manufacture ,
respectively. The value added by manufacture in the base study
area as a percent of the United States and the amounts of the value
added by manufacture in the base stu dy area from 1929 through 1958
are shown in figure 3.
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fcc- . i r  1-ar i r , ; t  i n d 4 : t  i-c o i -o uI : IC toe study area are chemical ,
f t -t  ro.lc- :io . t r an spo r ta t1)~i eqo: m ’ :nt , and food products . The chemical
If l oO t 1 0  L - :~v ::f t Oe -  r t : v -o  and fa ct -ct  ftrOw ~ i-AC in toe area , and
th e  -cr- ;r ~~,::- e of roo no t ;  ri:u.. - av a i la b l e  for petrochemical development
:r i i  ~~~~ ~ r o t  i i  w i l l  ‘ - ct  lO u t to 07-Ow in the future - The manufr i- :ture
ol’ chemicabc anI asso-latc i product:: within the otudy area in conc’-r,-

I i n  the Houston arid Beaumont-Port Arthur area- The petroleum
ref’ toie~ i ndur trl’ , which ranks :3e- or~d to petrochemicals in the -.‘alue
of miu c la cr ur e d  r r cl r  t o  in I~ :-:a it  concent rat ed mainly along the
fl o~ st:: So,; Channe l and Sj b r n c - h c c r e c  Waterway - The tI-Insportation
“c l i  - - Ic tri O eac p :nert i r i lo  -.t ry i r p r in c  [pal ly concentrated in the
miLit ar :,’ a ir c r a f t .  fn  tor ies  in t h e  Dailas-Fort Worth compi :x and
count i tut e :  ~ - perceu t of the  -onion added by m a nu f a : t ur e  for Dallas-
larr a nt Cn ’t . n t ic o . . F r i  p: - T r 1l: c t i f l r~ of food and kindred products is also
one of t r c  area ’ s leodirai industr ies , and some of the lar i;e:t establish-
m er t o  arc ~-O oifl l L O  t h e  larger ~:op~~~at Ion cent ern  of Houston , Dallas ,
‘ri-I Fort W c r t ~

I’.. ‘I e x t i b e  : n i i ~ p r o i r t : -,  wi ~i1e not relatively important at the
prco -ent t ime , give- i cr i l - a t I-j n- - of n - u omir:g a large industry in the
f ut u re .  The p I O i U C t i ’ ;r .  c ‘rear ing apparel and related pr oduct s  has
~ r’o~n~

, rapt&ly due to t h e  .i eq : a t r  :upp fv  of labor in t’he larger
: It ~~ec , with I t :  g r e a te u t  - -in:entratlon I f l  Dallas The lumber and

wood products ii- I-o:’. r ;  boc’o- ~1 ~-r in c i pal ly In thc- Ea~ t Texas forest
are a and Is cxpect c - - 1 te t  {~r

T-w i-aridly ii- the  future due to the  fact  that
fo re ;t r  are now prot J~~~ir ~g r Lmber f a s t e r  than i t  is :ut~ Printing and
pubaiohing ~s pr r n h l v  th ~ moot  wideib , ’ d ist r ibuted indust ry  in the
area , but Dall as is  roe  1ea1inC c i t b -  in the State in volume of
bus~ ne’i o Crt r : r c i C n : f o : O J 1. l r i - iu:- t i ’ lc- r, i n  the study area i n  ‘lode
s one . cia . ao l ;lass  pror l u t i -  , lea r n e r  arid le ~thet Cood: - pr imary
mi-I als , and ma— ~ iri c- rv  riarl~~f - T i - t L l r i  rIO .

15 .  The vaj ue auded h- : mano f i -torc- in 1~ 58 for t oe  toree major
c i t i e n  of the base ~ t :j iy  are-a , Daliac . Fort W er t : . .  and Hou:t~ o ,
agCrc-0ate 60 p~r:ent of toe t o r , e s tudy area value and 50 per-:ent of
the Texac “ a f ut  A Ore akdnwr .  - -t toe value added l’or t O ’- ’- :u io~:-
i ndu :t r i e c  in 1058 for t i e  tI re- c c i t  icc is shown In f igure  II
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i t  W i -  - FOe :r’ ’ o t h  of e l c u  t r i o  ~Cfl ( - r’;it 1ng -apri l t y  i r k

‘ 1 : - i is- t c:y t ar-ti: St  Of Ll ; - t ’ l i  ‘ :n the nation - The t -mi-ndoi:a
Ii - :  pov e r  pc ‘~~ i o n  h a.: t ai-:crj J i a  ‘- mainly w i t r 1 i n  t 1. s t i o ’

- - ev ~ :‘ n- ~~i b y the ir , - - r -a: t i-om ~.7 billion ,- , J rrw:itt 1:0:10 ii-.
1 c a (  .0 an cot  ~r v t t e d  jO , - ,  bil lio n bu oy-ott hours in ~~~~ ~i : : u ’h  l a  a

- al n -rca::- e- -of j l r a t 750 per -cot . Compar able figures icr the Unitc- o
, t t  ~ I i- :O:’ow ar i - x p a r i s  1-o n ti -ar : , 180 d i  Li ion kilowat t hour s to 850 billion
O i l  — i t t  hours or a t ” t a l  : n — ’~-cas e of 370 percent . The- ir,’droelectric
‘ ipa i t y  in  the base study area i t -, abou t one percent of t o e  total
ir ; :t-~i led capac Ity  as of’ 1960 . The rema i nder of the requ ir ements  are
be in~ vet by st c oj n - e l c - t : ’ t c  p l a r :t s  wi t -h  cone minor internal -ombu st ion

bac ’ s u c ed  p r i n - -ipa l 1y 1 :-n pc-ak~ung purposes-. The mnjorit-,’ of thermal-
eJc-o t ~ ic  i - b u n t : -  ar ’ fue led  by i - O t i t  a l  I-tao wl-i i ’ i ,  is  readily available
t o o - -  , : ‘ - : r  the area,

17. Fut ;re l’:ve i )p::ent l oru -;cntional~type hydroelectric plants
i s ‘-~o s i - -ic- r - ab l ’z r e st r i ct e d  -lee to the i nc o m p a t i b i l ity  of methods of

ot : 0 0  of nt ( ,r -i I ’ e -  : cr  l-~,’cii’o-power and water conserva tion  in
molt ip1e-~)u7- poe-e :‘-i -erV-oi r o  - the j :re—i aler ;ce of low— c oat  gao fuel for
s~ ’ an - , ‘ -n c l ’ r i t l r l  f o — :  1 i t  lea - arid the high cost of low-head hydroelect r ic
~qn : j c : e r i t o The pr i o r i t y  of uses of water resources b y the State of

Texan  I l a c en  ryotroelect: ic power develo~~ient subordinate to development
f o r  muni - ’apa l  and i ‘uo iuo t r la l  wot’-c us-es ,

18 T}o NSP OflTPT IOC , _ Avui ~~-’ i n i i i t y  of transportation is cosential
t o : : - I -  Lx k,;lng( of goods- aol produ -t s w h i c h  is , in turn , esuent  ial to

- on -ao l l: i - cu -~oth The :1 0 -an o c — i t  ion and growth of any area in d ir e - -t l y
r ’ - i - ’ci i t - O t . ‘ip ar a L -j u o t i -  :i’ - - I e o norn i :ii transportation- Without
I f i o l e o l  and e-- -onom ica l t r a sn o r t a t lo n , the growth of - i t i e s -  and the

a otoat i-on at irl i stry ruci m a nu f a : tu n in g  would be limited by the
abi l ity ~c- : i f i - l v e  a food cupp iy for inhab i tants and all other basic
ne -es sit-ia-c f o r  the genera l  economy from the immediate lo’altty . The-
-o c t .  of t r a n s p o r t a t i o n  I t  an integral par t of the cost of production ,

a,n -j  the f u e c  i x —  han~ i’ Of goods ari d products can be e f f ect e d  only to
the ex u-ct that eff ~ : lcnt -  -an i u— ’anomt:’al transportation Is available .

• a. tk - ’ii ’s- of i r , t u r  it  y Fri i~~nt 7 r’aric-~~o r t  - - There are five
t i 1 ’ r; lf ”irt ’ :n6~~~~~of transport t a t  i n te r - it  freight in the UnIted

G t a r - , i ita ti , ;t i t - s  show t h it  in 1)5d~ railroads carried abou t l,t~
;c-r t o t  of all  in~ ’-r i t ;  f r e i g ht , w it h  the remainder being divided
iIrIOnp, ru ig l iwa y c - , 2 1 ]erei rit , inlan d waterways , 16 percent ; oil pipe—
I I r e : , I” t i - r - - e r t ;  i i i  a,~ i r i ’ -n , - i small f ract ion of one percent .
dane-I  Ofl t Ot I ~r ecac ted gu -  - -at 1 of tue gross national product and a

- Onti t i :a t  ian  of t O ’ -  turF - i ’~, t i - l i t  F r n t ; t p  between the gross national
; - i  a i l Ict  i.i 1 if l t t - i ’ : It o ’  f r  i g l i t  t~ ’:~f f i  - - , i t  Oar; been estimated that by
ly ’iO the Un it c -3 Stat  - -

~~ w i l l  nec- -i a transportation system having a
- il ;u- - l t o , In  ton-mi  i t - , o f ’  ol e - t t  double the natiOn ’ s present freight

t ra l ’l ’ lc .  By t h e  year 2000 , fu’ni ghit traffic is estimated to be at
Jea~~’- t o u r t ime~ T b ’  present volume.
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d. Air Freight Transport. - Air freight is of little
sIgnif4ca’.—e in the over-all pattern of intercity feight transp’rta-
tion - The advantage of air freight lies in ultra-rapid movement of
small , l igh t_ we l r .h * i t e m s . There is no doubt that the movement of
air freight will continue to increase , perhaps by larger per~centagesthan other modes of transport . However, the limitations of size,
weight, and high cost will preclude the movement of any signifi cant
portion of the total interc~ ty freight by air.

e. Pipelines. - Ax-i extensive network of pi pelines extends
in and through the base study area . The pipelines principally are
for gathering and distr ibuting natura l gas or for gathering crude oil
from producing oil fields and transporting the oil to refining centers,
chiefly in the Houston, Beaumont , and Port Arthur areas , Some of the
pipelines serve as common carriers ; but , for the most part, they are
owned by major oil companies and are used for integration of a particular
company ’s oil production and refining operations . Pipelines are used
also for moving liquid refined products from refineries to large renters
of distribution The volume of liquid petroleum moving in pipelines
may vary , depend ing upon such factors as depletion of old oil fields ,
discc’.’e-r-y of new fields, and governmental regulation of oil production .
Pipelines will remain an important factor in transportation of liquid
petroleum commodities However, beiriC limited to the movement of
liquids , they can be assigned only a small field of application in
satisfying the General mass transportation demands.

f .  Water Transportation. - The base study area is served by
the deep watcr ports of the Gulf Coast, six of wh i ch are wi thin  it s
limits . These are Beaumont, Galveston, Houston , Port Arthur, Sabirie
~~ss, and Texas City . One of these, the port of Houston , 5C mi es
inland from Galveston, handled 60 million: tons of commerce in l9~-~’ ,
a volume surpassed in the Nation only by the Port of New York. The
six ports together accounted for 130 millIon tons , 12 percent of the
total for the United States. Foreign exports amounted to l1~ million
tons and consisted prir1clpally of distilla te fuel oils , residual fuel
oils, lubricating oils and greases , iron and steel scrap, coke , cotton ,
corn, barley , rye, grain sorghum , rice , ammonium sulfate and dry sulphur.
Foreign imports amounted to ~ million tons and consisted principally
of crude petroleum, residual fuel oil , rolled finished steel mill
products, iron ore arid concentrates , Q’psuzn, inedible molasses and
sugar. About 112 million , over 85 percent of the commerce handled
by these ports, was domestic commerce consisting mainly of crude
petroleum, gasoline, benzol, kerosene, alcohol, iron and steel pipe ,
rolled finished steel mill products, urunanul’actured shell, phosphate
rock , sand and gravel, crushed rock, clays and earths, dry sulphur
and sugar. Nearly 30 percent of’ the domestic commerce was carried
by barge on the Entracoast-al Waterways . No city in the study area
further inland than Houston is directly served by barge transportation .
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~9. AG ctJL’1~JRE . - ALI ’ho-igh the base study area Is undergoing

~-~ p :oI :ndu strlali zat:- a agr~ cuitural development is still of major
importanc e in the ar~ a arid wi ,.. remain so for many years to come.
Rapid aevc opm€-nt and tra ns i t io n have taken place jr this field , with
new crops. be~ng planted , r~-w pr-:ce~ures being used , and new land use
practices su~-h as beef product’ -r and tree f~rm1 rig. There has also
be’n ~ steady rIse in th€- st-~r4ari of liVI ng ~n the farm , based on
the c -o- r~struc~ ica of farin~-to- msrk~~ roads and the extension of
electr ic t~-lepho-ie , snoi n5 ir-a i gas services, Crop rotation ,
er os~ on cor .t ro , . , d”v ~- l - : pme r’ t. of improved s~-~ed strains , improved
pest  and disease c-o t t  r .:-~~, lmpr ved fertilization , and improved
s t r a i o s  of beef as-i mi” -y cs t - t~~ have ai1 resuLted in increased
prC~I - i C ’~~oa of  f s rm  ~~ -~~I A C t S .  Al so, ~~chanization has resulted in
a rapid incr ”ase Ir the size of farms and has greatly increased
m a r . n - ) ~~r p~~~- i u c t : on .  Although there was only a slight change in
t o t s .  ~s-d sr ~-s in farms io the base study area , abo at one percent
-i’- -:~ --~sc , f rom ~~i5~ ~~

- l9~- , there was a 30 percent increase in
the  .i-.’~r age ~~ze - f  f s r m ~ sr - i  th e  number of farms decreased 24
p e r c e r t , ‘ a c ompar ison , the Texas total area in farms decreased
-~~-au r t~ o p F ’r - o e r ’. - t v-i ” s~ ze •~f farms inc  r~-ase-i 27 percent , and
the -~~rn b- ’-r of farm s. d e r ’— a c — ’ i  2l~ p erc er t . The principal farm
pr-:.’i-ac~~s. ç-’~~ i~~c’- i i trw hs- ; s- ~oa-oi y ar~’-a are grain sorghurns,
c ) t t - o n , r I c e . whe ’i t sni 1 : ’r ~~~~,’

- ’r 1c . Fog~r’- 5 sh:-~ts graphically
farm p r o d u c t i - r .  ~n i’-~~~ Icr ttl ’~ b s~ e st3dy area in absolute values
and i-  t~~ r-m s c-f perc .-atsge s — j f  p r- -si xction In the UnIted States for
the same ye~ar, F-ar ~- r ~~ h-i~-e s t~~-1y area , the value of farm products
sold in ~‘ t -i a m - : a - t e d  t o  ~,5 b i1~~i V,r— -oi o~ 1ars.
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20. ROLE OF NATURAL RESOURCES IN THE ECONOMY. - The expansion
of th~~

- c-conomy of the base study area from frontier subsistence- to
a growing urban-industrial complex has occurred largely since the-
Reconstruction period following the Civil War and as a result of the
‘~-ast and varied resources of the region. The first of several economic
stages, the colonial era of cotton and cattle, was an energetic period
of rapidly advancing frontier, gathering momentum with the westward
push of the railroads. The second stage, that of forest and mineral
exploitation, began near the turn of the century and continued a rapid
increase until 1940. This middle period of exploitation of natural
resources spawned the next major period of development in the study area,
that of industrialization and urbanization, which is of utmost importance
today .

21. TThIBER.- I”bst of the heavily timbered areas in this region
are located in Li~3 counties in East Texas and 17 counties in East
Oklahoma . The base study area encompasses three of the Oklahoma
counties and 34 of the counties in Texas . Timber interests first under-
took large-scale operations in forest exploitation toward the end. of
the 19t h century and by 1907 more than two billion board feet were
being removed , mainly from the East Texas area. The tremendous
production of timber during the early part of this century caused rapid
depletion of the forest reserves and brought about the establishment
of a conservation program in 1915 by the Texas State Department of
Forestry (later changed to Texas Forest Service). The conservation
program assured adequate forest reserves and dur ing the period from
1915 to 1~58 lumber production for the State of Texas averaged a
billion board feet annually . Today timber is being growr more rapidly
in the East Texas Forest Belt than it is being harvested and has been
established as an important permanent resource . The commercial
forest land in the study area and the amount of growing stock and saw
timber volume is given in table 4.
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TABlE 4

COJ.t€RCIAL FOREST IN TRINITY R IVER BASE STUDY AREA
1953 -1956

:Percent: :Percent
Item : Unit : TEXAS : of : OKLAHOMA : of

34-county: Stat e : 3-county : Stat e
total : total : total : total

Land area 1,000 acres 17,935.5 10.6 1,473.3 3.3

Coimnercial forest 1,000 acres 9,471.3 77.8 744.0 13.2

Growing stock~
Softwood M u .  Cu , ft. 2,872.6 71.4 2.1 0.4
Hardwood M u .  cu. ft. 2,136.8 78.0 162.5 19.8
All species 5, 609,4 164.6

Saw timber volume
Softwood Mu . bd. ft. 12,576.5 71.6 7.8 0.li
Hardwood Mil. bd . ft. 7,341.9 75.9 414.9 20.5
All species 19,918 4 422.7

Stat .s  h- - ; .~~ r1C~it  01’ I~J i i 2 o . l ruro t Servioe ,
Fcc-- :t Sur —- ’-y  relaao~~ -oi I 71.

22. P.CNERAI.S. - About 30 different kinds of minerals are produced
on a con~ ercial scale in Texas and Oklahoma and most of these are
found in the study area. However , there are very few mines in the
original sense of the word , arid most of the mineral production is made
up of petroleum and allied petroleum minerals. The first coz ercial
petroleum production of importance in Texas came from dIscovery at
Corsicana in 189g . Since then all oil exploration has expanded
rapidly throughout the Southwest and in 1961, Texas and Oklahoma
produced about 895 million and 191 million barrels of crude oil,
respectively , which was 43 percent of the total United States
production . Crude oil production within the study area for 1959 of’ 

. 
-

about 620 million barrels in Texas and 90 million barrels in Oklahoma
constituted 28 percent of the national output .

23. The future of oil production in the region naturally iB
dependent o’ the recoverable reserves . Although a reserve-production
ratio decline has actually occurred over the past six-year period,
it should be noted that there has been some increase In total national
reserves , with Texas reserves remai ning about steady through 1960.
In late 1960, a new major discovery was made on the James Reef in
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the Fairway Field whict~ is located within the study area in
h enderson and Anderson Count i ’-~- , Texas. Although the limits of the
Fairway Fi ’ld have not been fully -stablished , it was evident, by
the end of i~ 6i , that the field is a major producing field , wi th a
potential recovery presently e~ tin .ate I to exceed one-hal.f billion
barrels~ New disc overies such as this , together with advanced
technoio~~’ in oil discovery and production, present an optimistic
fore~ast for the possibility of future oil reserves in the study area.
Figure 6 is a graphic presentation of crude oil production and proven
reserves for Texas and the United States from 1940 to 1961, and
figure 7 shows the distribution of crude oil production in 1958 by
:cunties of the base study area--
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-c ~~~ l j ~~~1’  ~ - to , v i i -  c ~- l u~ e ~‘s -an - 1fi ci -: r,t. l cr nr -c t i

and i r i ~~~~ L r i i~ . r c ’ ~r L .  ca O c c . J I , ~~s ar l lDp -)r tri_n t. p1w-c i~ . c-u i-
- conc.-n; an -i i r  re ‘ ‘ ‘ - - u - i t  n t  - b - - s - i  1 - . r ’ ~- i- i n g ly  IiE ’c J ic a raw
rnate i i a ~ fo ’  j v . 1 ’ -  - a i l e t y  ‘~~~c - -  : - ~ ‘~~~~ - t ’ t u e  modern ~n c - m i r - a I
I n tc us t r  ~~~~~ ~~~~ 

-t , , r~~ttj~-~~, ~-~-t s  r’oda - t  ion in Texas wa . asou t six
t r 1~~~ iou cub ic I - s t - : b i c h  1 : -  .5 j-s-:- cer .t -f’ t u e  in t l rr- -j 1  os- i a-  t io n
and val iei at -~~~ ~-c n u n - - -- , O KIi ,i - cis c - ‘ - i~~~~ i r -~~t -~’-ii (~ 5 v-r- ’- n t of the
n a t~~ -r~~l o u n j i t  w i t h  7 0-I fI ixc- ~ 

- - i c i - -  f’:-et A~’i- ) - Jgr ‘r ~t~ ra1 oar
r t - 3 O u~ e~~~~u e wide 1 ~ a i s  r i  i a ’  - - - 0 - -~~cij n I -

~~~ - - i c  av-~ . ‘. r cci rl . gas
in comme i~~ial ~~cn’ ~t i c  ~-i r,o’ - L~ .~‘ i - i  I V  f -. os - ‘ - n e  c i ~ W i t h i n
‘hc St ’s-i~ ar-:a rtata ril ca- ~~‘ s : .  - ‘ c. ’ o~ ~ h- ,‘ ~~~~ - - :‘ :1_ ~~- - —
-:uhi: f ee t  c:- ‘~~‘ -~ t - 1  i t  r c ’ c- r1t f  U-  ; c O i . - ’ l - : ’i : - - : - ‘c :  ‘Jr1~ t s - - -~
S tec - l r . i- - K- I

25~ F y x a - - - ‘ ar t.  ~~~~ re~~ n t : ’ are .‘ l i s i v  :~st .-i - - a w i t n
t he ma :- ~~ ~ue ] i r- ’ tr le ’ ~f l n~ - ’ - , r ‘ - e  F L  u irl L~ - , ‘n- F- : L’ i a rj  Basin
area of We:. ’ Tex i: rl , .  C- ~~ ,. Te~ -~~ . ~~~~ ~~~~ irs i ‘c, :
Coast - The a ’.e t~~ --ar ~ y cc- - - r - u ~~ c~ h e ca ’ -~~ 

‘s U ’  ier~ i n- Lrsd
proven re:;crve : -~~~ i r i s  c i i i

26 t ,r -~. . -
~~~ . i 1 - l - ~1 u ai- :-  a.so p’ i - ; ’ - ~ in l~~i - - 4-’Li-ti ti es

in the  base ~~ ‘ n are a ,  L -Ti i i  i~~ii pr :-du  :t a , ira r her cro air-ed from
rsatur~ i gas or proces.-lnr i’~ r c f i r i e r  i~ -~~~~ n~ ‘~- ds -  f ’ s  ‘ sc- a by ‘ r~e Bureau of
Mines as n a tar-:d a c l  f i a i : h - : - i  g - r o l i n e r -  e t i r i r - - , ~r -ii-an e , 1-itan e ,
ic c-nat ane , CI . - Tne s’udy ’s’ c-i - a product  ~cu W ,’t~ over s lY) mi l i o n
barrels of n a t i i r o  gas ii ~ ~‘1~ in 1) 5 ’ -art -I I se-:- )r i sr ~~ y to crude oil
product  ic- n u- t - -c -

~~~ nj e-r :-~ ‘ir / val - i s ~ of m i n er a~ s Tue Amc- i i ac das
Acsc la tior i  - c e r - ~ - t’ C~ rrins t e c  e t i rna ’ t rerQverabse reserves of
natural  gas ~ i i -I: r r  he hr- u t e d  :~~ cites at t~e end of’ i~59 of 

(,522
m l 1 i vr I  ~ ;i~~.i’ .-i : which wo - ac I’ - - c  of 36fi ~~1 ii ,3 c  b a rr e l s  - -

~~ 5
per- s - - n t  Over ~ jr~-vr ic- v a r  rhe 3’ at e of Texan - including the
- 1 f ccse r ’- -irea i n -  Ui- : Su f’ cc - C J r , -cl f- :-: 53 pt-i’ ~cr i t  of the total
es timated re er - ’s-

27,. Other air-era : rcso~ r ’i-- : available in lar ge qu ant i t ies  from
the ct -s i> ar ea cc’-e ca’i-i c-nc gr i-in- I , i c ~ne , l i g n i t e , commc n salt , and
sulpl -.sr . San d , grave l , and c-h - ne prcclJ . -t t on in  ilY~0 tc-~ aled over11,0 n I l  h e r  t-c- n~ val u c- -I at  great-er t h.ir .- $1 -Y ml 11 ~j~r

28.. WATEF ,~ Sf th e  c- t i. c-un lace water yield from the base
study area i c  1957 , ~( mi i i  ion i - - i ’ s - c t t ’ . w€-c i )ut~ of the base study
area unused , wu ’ :r- -~ s ‘h e arc- us 5 s cnnE- umpt l ’a- a ’s . ir c iud ing  municipal,
industrial , ‘Lc~i h r  L~ s ’j c s n  ‘A : - - aW ( - l r , t e d  t s i  (1p y 5 miliic -W acre—feet ,
I ri-lic at iii !- : tn - - p . ” cit i a i  for fur Ic-i water s-scarce development. The
residents at’ the - :-utliw est region made -~ rather late start toward
conserving t h e  cr wu ~ r re c-c - -Ar-  es~ Like most front  icr peop :le , they
t T o k  an arln-1usi tj ’ - wat,’cs s’A p p i v  t a gr au~ ed and onl y wi th the rapid
gr owth c-f u rban poj- . ni t i - ”  ih i  the las t  70 year s h~ s there been

a
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L-i ’ :,jn i t s , t  • 9 1 - - 4 u - i ’’- f u i -  - i r ’  s J - jt r - r s’~~-p .y  was one of th ’- area ’s
f i g  pr -:-b~ ’--m -c , It ’- c r i t i C - i , I r - : c s ~ h’ wtii crc O c c u r r e a  i n  th is area daring
t t e  ~- s - ’c d .c~ 0 - l ~~ 7 C a - 5 . ’--i ‘e st  t i c ’ ’ : -: ‘n -c -r i ~s~ - -if water in about.
one -half t h e  in ;:o~ 1 ’ . ra ’ I p .-ic:es Y*-xas a n-I -iern - - - rnct rated the
s e r i o u s n e s s  c-f t t e  .‘ater pr-:t~~-n . In a-Idct:o n to surfc-ce watt-ru, a
•arge pc r ’ - i - n —:f tn ’~ s t - s a y  ac ~’a ~s -c -d ’~r~ a I d  by great n- ’’ ir’3 1
urdergr c c- rsd ~aier res~~’u-c- i r’- , , It--t- ~~ - ground w at e r  suppli es  have played
a ‘ r e m - r c d - c - -j s part in th~- ec- c-- :m :c der ~- .- pmeni ‘if th~ ar~-~ , furn ish ing
wa~~’r for  mI;n~ c:pai -anc :uli.s ’ r ua. rst-ds and irrlgati-c -r . Th~-~ f i v &
n a - -~~ s- -- :r .-s -: - f undt-rgr~~~n i ~atc r - - - r - i ’’-d i n the ’ st-i-i y are-a are the
T r c r , ’ y ,  Pa~~.x y  -~~n-l W :-:-- i b I - ’- sand :- , ‘h’~ Carr i zo sand and ~~~

‘ ~~- - x  group,
t t e  ic-I: f -- art a ;-il ~-‘r- c-ne Oga~~I~~’ia f - ir i iua t ion , a n-i ‘ c- ’ a.l- ;’Ial
:l~~ p - S ~~’ :- ~~~? r , I f l  ‘ J ”  f - : - ..i p a i r s  - f  he v5r1O -i S s tr ~~.j rn s .  In  ‘nc-n i ~ f

a q u c f ’ - r s  ‘u ’- ’t n an. r: -- .t r a 4,c~ n - : - r a i  i - ~~’ i ’ ~~ - f ‘he ~a’~~r ‘ arl e ,
f - i t  i - ;  I c :r c  1r ~~ r .-~~c - -- it  ~~~~~~ ~,c - - f s a r f a e w ai ’-rs ar-i ‘ u’- ~- .- s c h n - :lJty
- - f  r s c i - ,  m g  t r ~- g r - - - - :w’i’s-- r r e s~~r i~.s by i n j e c t i o n  of a n - f a  ‘ -  wa’ers ,
it  u s  a n r i c l p - 3 9-I h ’~ , -i ’-’ t~’ - i r sd  w a t e r  r~- sour ces  -~ :l ~ he ~ -~- a b 1e
f- c r rn - i c -v  y’— ars ‘ crc .- f ~ ‘ c - r e,

J-~, ~~-~~~~- r as -i ‘ a ’ r - i~ r - s - i r c ~ a rd  m t s  in ’v’ -~~ - prr~- n ’  ~ i l i  - r . ’:nue
c-c be a majo r ‘- ‘-qu: r i r n ,~n ’ ‘ p’ -: vni i icg f - c r  tne  ra~- i I  g m .r’~~. a r - i
i ’ - - i u s t r c a t  ac’ .r i i v -

~~~ hf’- ar’-a. As t n ’  p- p-i .~~’ c-cr con’ 1cs ~ es
expar .d a~ - r -g ~: ‘h  h m ~~,lc-- r £ sr : - ig s t a’ i a r - ~ s - d u r i n g  t h e  n e x t  c~-ntu ry.
arc  evE r gre-~t’- r rt- l~~an c’- ‘ n i c - ’ be p 1i €-d -c rc t h e  ~-a ’er  r~ s-i csr e~ c-f
t ee  t- ’~s’-- ‘~~ ~ic  ‘j r ’—- , 9

30. Ma-.r ,-’ n a r i - — o f  ‘~a’ -r ~~~~ i t y  an- i  r e d u c t i - n  ..-f - ‘ream pollution
ar s  ‘ - s s e n t l S I  m c -  i u a- h a ’ .c €- c -:- - s m - i ” ’ -a ’  - r  ,c-f w a I ’~r as a natura l

Thc- fu r ir~ eKpa r~-s:c-’~ - : - - f  p - pu l a t m o r :  arid i n d u s t r i a l  activi ty
m n  the c~~ - -~ - - - t - s ij  a r ’ ’a  ~ i ’ t -  t ’~ AL t -ic - ’ ir:r easei waste loads being
‘i :scr arged into I f ’ -  s t r ’ - a ’n - - w:., -i : r e c t  more at tent1-)~ to contributions
that -- ‘j r b’ made - - ‘h ’  ii fl l r -cvem- - r : ’ -c- f water quaLity either through
i:re.ct relic ’: r: .1 ~- - a s t e  ic a - v  - -r  by j i l u t  ion from increased
c~treamf iow , F’al . ire t -:- r ’ - g t ~~ z~ f iti re trends in water use would
add to t rt ’  -yver - s l  w a t e r  q - iai:t v prob .~ems and might result in
preventi rs~ ‘ a’ f- i l dew i - : p r p ” n t  - f t~c’n w a t e r  r e s -ru rc es .

~~~~~. ii su~~nary , i t s 5 -  b’ic-s- a ’ udy area has been the pr I nc i pal
c i n t r l i - i I l r g  ar ea  - f  tn~ ‘ a l l - c r for  the past three decades in the
pr c~iu . ’ i- cn  of p~’* r~~ - .rn -et~~rery products , natural gas , sul phur ,
C - - ’ f c r : . c S t t e , ar r i  gra l ’ s r gh ’ Ar n r- , F u r  the past 15 years , it has
been a i - p  rar~~lr g ar& cn the ;mp ortac -t norf€-r rous metals and
cl€ ’nui-cai in l- -- cr les . Rapid iniustria .lzatlon and mushroomi ng urban
us- - r - ~ I at ,  i or ~r- wt h . s-ipp ~ -r ted more and more by a di ‘era 1 ty of
manufac tur u rs~’ erterprises , are cha racteris tmc of the study area
today. ln tf j~ co nr i *— - t 1 - : n~ i s  is gerierai’~y reco~~ized that many of
ct - ’- e x I s ” . u n g  ma~- - i f a - ~t ’ s c 1 ng cer pc n~ t 1or s ‘w ith their establ i shments

~1. ’ ..2I~

- r c  - -~~~~ _______



n c - t i  i e -1 in ~tiC i - c - i ‘I-east-- i- c- portion of th e  United States are gradual Ly
ri t s i f t  i r u ~ t hei r i t i c ’ i t  it ’ .- toward t he So uthwest, a great portion of
whic h rn-i-u sc li- i- with in5 tu e  bait- study area, The rapid economic
gi - , wt a  of t ’:s c ba-- n- stunt arc- n is further evidenced by a comparison
- - f h i - ic - c - si c- il dat -i -M t im, , economic indicators selected for this study .
Ti ’s cn n-rage ~insr 1 ua~ percent of increase for all Indicators except
the va~ue ic [ ’  farm products sc-id h—i cc been greater for the study area
‘ha: fo r th e  United St i te’c~ The factors which have caused this
cXpan - - i O n i - e ~~, climat e , arc u for expansion , raw materials,
t r a r - c p c - rt at i ri t a c l ! : t i e : - - m d  n v : ob l e  energetic labor market,
w r l I  cont inue to  c-app-c -it tt uiS 1 ’rs r f l i C  growth-
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it - f T  ‘ 2IO~~ OF POPt’LATTO~~

‘TTi 03 T - - J  D , 5 T1’. .- T~U l 5 - Qf l f : 1~~r su  [s~~ : tO: i - -n~ - ma ’
to : 0 : -  :tat j- - ‘ i  -h -nc be-- n cc- f—rc c ca’cii - -c-tIc -nc-

- b t :mc ~~
‘ , ~~~. D- n:’t~ - c of ~cr: L c- c - - , 13cr:’ cnu of the 0- n u i m : - , -c-~ d ti

-o:u - ~t.- I a--- ’:’ c --  ccflflccc-.1 c’-s~- - of -c}:cui- for narh he -‘-nn1 a]. i- -i’ jc--I
ft -;rm “Iliiit ’-d ft:nt- r ” r- - -hi cc: to tIi ’ ~~ s tat -  mm :~~d t i t  D i f  c T
of Colc-rnbic - ccn I - - ::-‘ic::i - fi ack - ann H . ‘01 . ’ Ic - t c -  foi- OTcici l c,c,c

c in -c to i:10 r a n  -oa .c c -  ms -: :mm -ccric-l r tn

TABLk 5

POPULATION : i890 - 1 ~ O

United State. : Tezea : ~~~aix~~a : Beac at ud~r area
Average : Average : Average : Average

Population annual : Popuiation annual : Population annual : Population annrsai
percent : percent : percent i~er -ent
change : change : change : 

-

15-K 62,967,714 2,235,527 258,657 1,668,279
1 .90 3.15 11.82

1~ X) 75 ,994 ,575 3, 011-8,710 790 , 391 2 ,094 ,355
1.92 2.49 7.68

1910 91,972,266 3,896,542 1,657,155 3,229,tt~51.40 1.79 2.06

1920 105,710,62<) 4 ,663,226 2,028,283 3,801, 588
1.51 2.25 1.68 1 . 5

i - cOO 122 ,775, 011-6 5, 824,715 2 ,396 ,040 4,613,173
0.70 0.97 (->0.25 .71

1940 131,669,275 6,414,826 2,336 ,634 4 ,952,485
1.30 1.86 ( - > 0 . 45

1950 150,697,361 7,711,194 2 ,233,351 5,~ -i2 , -) 7 3
1.71 2.19 0.42 2

1960 178 ,4-64 ,236 9,579,677 2,328,284 6,843,956

Source: United State. Departeent of C~~~~rce, Bureau of the Cenaua .
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33. PROJECTION.- The projection of the population of the United
States as adopted for this report was based on the results of several
projections . In the Economic Base Survey of the Delaware River
Service Area, prepared by the U. S. Department of Commerce, Office
of Business Economics , for the Corps of Engineers, U. S. Army
Engineer District, Philadelphia, Pennsylvania, June 1958, the
populatIon of the United States at year 1980 is estimated to be
2118,000,000 and at year 2010 is estimated to be 370,000,000. The
findings of’ the United States Senate Select Committee on National
Water Resources as reported in Committee Print No. 5, Population
Projections and Economic Assumptions,” March 1960, contain basic
projections for studies as tabulated below :

Population in Millions

~21q
Low 201 225 267

Middle 207 2~~ 329

High 222 278 ~43l

Tentative estimates based on population increase at the average
annual increase experienced in the past were compared with the
results of extrapolating the above projections . As a result, a
limiting population of 800,000 , 000 at year 2070 was adopted. The
population of the continental United States in 1960 was 178,4611.,236
according to the Department of Conm~erce, Bureau of the Census . This
amount, projected at the adopted rates, gives an estimated population
in 1970 of 206,000,000 and an estimated population in 2070 of
800,000,000. Using the 1960 population as a base value of 1.00, the
resultant factors are 1.15 for 1970 aix! !4.1~8 for 2070. The average
annual rate of increase , 1960 to 2070, is l.Ii percent .

314 . In determining the tuture population of the State of Texas,
all available projections were considered and various projections were
computed, including a formula projection using a cubic equation,
based on historical data for 1880 to 1960, derived by use of a
Bendix G-l5 computer . In the period 1890-1960, the population of

VII-27
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-.:~s : r - - ’re~tue 1 at thu :I: r~1~ s - i-ate of 2.1 percent per year . This
i , a~ - - : ~~ c-n- - - LIR I o r - -half t i m ’- ;; the ave rage rate of increase of the
H r i i r . - l  itates ~-cr the same period . A projection of the population
- -b t u -  i’ : it c -  - - x p r s  : - - - h  a-s a percent of the population of the United
i~~-nt es ~ a- - a h i i~h ! -r centage at 2070 of about 7.0 percent and a
ic-U ob abc-ut 6~5 perc en t . Af te r  comparing the various trends and
: -; ;ulti m ;~; populal ion figurec , the estimated population of 11, 400 ,000

— ic-pt~ d for lf -70  and 5u ,00G,000 was adopted for 2070. The
1apur:i t ion of Tt-x~t :- In i hi) was ~,579,677 according to the Department
- - f  C-cc~rnec - - - c- , Bureau of the Cc-nc -us Using the 1960 populat ion as the
aac’c value of 1 00 , the :‘ec-Ait -in t fa ctors are 1,19 for 1970 and 5.611.
for- 2070. Ti-i- average annual rat-c of increase, 1960 to 2070, is 1.6
~~- t - :  - -n t F1R Ire 8 shows ~~ apuica1ly the populat ions of Texas and
the ba:-e utudy area expressed as percent of the population of the
Un i t ~-h St it c- r for the de- - ennial years 1890 through 1960,
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~~~~ . Studies, projt- tlons, and comparisons of population similar
to tho~c f o r  Texas we-re made for Oklahoma, except that no use was
made of the Bendix 0-15 computer. Prior to 1530, the intcrcensal
per- ’-: ntage increacrs for Oklahoma were greater than for toe United
States . In i~~~0 and 1950 the population of Oklahoma showed an
absolute de~ 1ine over that of the preceding census . There was a
slight increase , 196C over 1950, but the intercensal .‘ncrease was
substantially less than for the United States . A pro, ection of the
population of the State exprerced as a percent of the population of
the United States indicated an approach to 100 percent at 2070.
Comparison of the var i ous projections resulted in the adoption of
population f igures  of 2,h03,500 at 1970 and 8,000,000 at 2070. The
population of Oklahoma was 2 ,328 ,284 in 1960 , Using this as the
base of 1.00, the resultant factors are 1.03 for 1970 and 3.4) 1 for
2070. The average annual rate of inrrease , 1960 to 2070, is 1.1
ner cent .

36. Figure 5 is a graphic presentation of the 1960 population
of the study area and shows the concentration of the population by
counties. The total population in 1960 was 6,8)13,956 of which about
5,300,000 or 77 percent resided in the eastern half of the area.
About 3, 634 ,000 or 53 percent were concentrated in eleven counties
of the eastern half. Studies were made of the growth of the 153
Texas counties and the 30 Oklahoma counties in the study area in
relation to the growth of the individual States. On the basis of
these studies, it ts predicted that the population of the study area
will increase to 8,085,000 in 1970 and to 35,600,000 in 2070.
Using the 1960 population as the base of 1.00, the resultant factors
are 1.18 for 1970 and 5.2 0  for 2070 . The average annual rate of
increase 1960 to 2070 is 1.5 percent .
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37. Populat ion projecti ons are summarized in table 6, and data
on population are shown graphically in figure 10.

TABLE 6

PROJECTION OF POPULATION

United Study
Year States Texas Oklahoma area

AMOUNTS IN NILLIOI*i3

1960 178.5 9.6 2.3 6.8
1970 206.0 U.li- 2.11- 8.1
2020 422.0 27.7 4.1k i8.6
2070 800.0 51t.0 8.0 35.6

FACTORS OF GROWTH

1970 + 1960 1.15 1.19 1.03 1.18
2020 . 1960 2.36 2.89 i.88 2.72
2070 ~ 1960 4.48 5.614 3.414 5.20

AVERAGE ANNUAL PERCENT CHANGE

1960 to 2Q70 1.37 1.58 1.13 1.51
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PROJECTION OF URBAN POPULATION

38. HISTORICAL DATA . - Data on urban population wer- - --xtra ctuct
from reports of censuses by the U. S. Depar tment of Con~ierce , B~;r-rt u
of the Census . Table 7 present s the urban population of the Unit d
States, Texas, Oklahoma, and the base study area for the D---enn ial
years from 1890 to i~ 6O , inclusive .

35. PROJECTION.- Figui’* - 11 shows graphically the urban popula-
tion of the United States, Texas, Oklahoma, and the base study area
in terms of percent of the total population of each geographical unit
for  the decennial years 1920 through l f L - 0 .  Since 1890 the intercensal
rate of increase of urban population of the United States has exceeded
the rate of increase of the total population by an average of about
75 percent . This is true even after discounting the effect of the
change in the urban-rural definition in 1950, This high rate of
urbanization is recognized in all available projections for United
States urban population. Data and projections from Con~nittee Print
No. 5 of the Select Conm~tittc-c on National Water Resources, United
States Senate, were used to establish the trend for the proje-~ti on
in this report . The projection of the urban popu lat ion of the United
States in this study assumes the urban population will increase from
about 70 percent of the total in 1960 to about 93 percent  of the total
in 2070. At the adopted rates of increase, the censuc amount of
124 ,65), 022 in 1960 will increase to 150,100,000 in 1570 and to
71-1.6,000,000 in 2070 . Using the 1960 population as the base of 1.00,
the resultant factors are 1.20 for 1970 and 5~~~~ 6 for 2070. The average
annual rate of increase 1960 to 2070 is 1.6 percent .
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40. The ;rbnj j j za tj on of the  base c t.udy ar’-a and th~ State of
Texas oac b *- *-n progressiri~ at an ev’-n faster rate than tne United
States. A pro5- -tion of the urban 111 111 Jation of the State using
data and trends contained in Committee Print No. 5 and in the report
prepared by t b *-  Unite l States Study Commission - Texas as guides
gives 9,000,000 for 1)70 and 571,500,000 for 2070 . Using the 1960
urban population of 7,187, 1170 as the base of- 1.00 , the resultant
f acto r s  ai- 1.25 and 7.16 for 1970 and 2070, respectively. The
average annual. rate of in -r -ase , ly ÔO to 2070 , i~ 1.8 percent .

~~1. Since 1930 the intercensal change in the urban population
of Oklahoma has been at nearly the same rate as for the United States
for the same period. A projection of the Oklahoma population ,
using data and trends contained in Committee Print N~. 5 as guides ,
assumes that the urban population of Oklahoma will be about 90,0
percent of the total for the dtate at year 2070. The 1960 urban
population of 1,464,786 increases in 1970 to 1,543,500 and in 2070
to 7,130,000. Using the 1960 population as a base of 1.00, the
resultant factors are 1.05 for 1970 and. 4.87 for 2070. The average
annual rate of increase from 1960 to 2070 is j , LL percent .

42. STANDARD METROPOLITAN STATISTICAL AREAS . - About 64% of
the population of the study area in 1960 was concentrated in the 15
metropolitan areas listed in table 8. Figure 12 is a comparison of
the growth rates of these areas with the growth rates of the study
area and of the states of Oklahoma and Texas , These 15 areas
.‘omprise twenty-one counties within the base study area in Texas
and one in Oklahoma. Their combined populat ion has increased f rom
1,764,581 in 1930 to 11,361,338 in 1960. The three principal -cities
of the area, Houston, Dallas, and Fort Worth in c ombination with
their satellite areas comprise seven counties and make up the
greatest urban complexes of Texas. The combined population of these
three metropolitan areas in 1960 was 2,899,Jih , over b2 percent of
Ui *: total population of the study area -
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TABLE 8
POPULATION OF M~-’~. cPc hI

— Ibtrc ~~Ut.a lx’. ~~~~t1. 1 s1,*4 ~~-- — - ______________ 1)30 -

~~U.tc, ~~~~~ ~98,656 3J7,1b5 7~~~ ,5O1 ~~~~~~~
nil.

Part I~~ th k~~~~~, ?.r1.nt 230,870 255, ~~i • —__________
~~~tot.i 1,~~.6,856 i,33 2,~~,7 1,9~ 2,8~~5 2,899.fl~

~~~.., ?~~3ar 65,256 67,5~5 65.517 190,377
~~~~~ ti1b Patt.r, ~~~~.U 51,153. 61,150 87,110 119,193
~~~~~~~~~~~~ Art~ .&r Jstfvr.o& . 1~~3,~~91 115,329 195,~~~ 3 2l5,6~ 9

~~3.~~st~~~?u.s City Os1~~.t~~ ~~,l0.I &1.1~~~ 1.13.066 110,361
Z~~bock 1~jrt0ck 39.101 1.01,Oi,8 156,271
Itdl d *d1~~~~ 8,~~ 1.1 ,7~~i 25,785 61,717
1 ~~~~ ~~ssn 36,033 39, 3~~ 5E Q9 61,63o

h8,563 50,206 61,966
69,090 7~~,701 88,350

96,682 ioi,658 130,191 150,0~~Via~ita 1.3.1.. ko~~r, Vicbit. 61,098 61,203 105 ,309 229,698

~~~~~~~ il,~~0 56.988 - ~~,i65 90,883

1,761,961 2,LU,676 3,036,718 1,361,338

~~~~~~~~~ County is in t~~ ~un~~~ t Fvrt *ztlxar tropolit.a ares. but La ~~itt.4 S1~~. it Li outSi.d. t~~ bass

— iou.

*liar O~~onty Ia *rkaun.a is La Lbs Tsz~rksna trQpcil t.n art., but is ouitt.d stan. it 1. c.itsjds tha as..

— ares.
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~~~
• . In 1930 tOi- urt~ u popu~a~ i o n  ‘~~~ :- - hase :11 .17 area ~ar

1, ‘ :r. , Ei ‘(- . It- ,- l ’fcü t i~ -
~~

- ‘- had b -- r i  ar in - -re --i:’- in tra urban p-spa ~a-
tion of 3,;~~~,21O or over 185 p n1 of t:e 15~~

c
~ ~uiJo-coc. .

In ~o- in c -bsn population war a -c.mp-Inl ed by a :o s c t i v e  decline
in non— - ri-sn pop: 1otion of 1, (s C5~ -

~ 
- i s - c - . t or - -1 ~. r ii of t o ’-  1fl ~ r e-a:’:

in the on- -s .  ; O J n c i t ion . A nrn s~ I par t of t O i O  Ij ~.ff -~ ‘ - f l - eS i s — i c ~-
to th~ an1a- in oman 1 -tc n i s in 1950~

F’UT~ ~1~~E URBAN P0P~ LAI (JU . — an 10 :.- - n t l  aced r a n  id
nrban iz-~tioii of to’ area is rio ogm oed i r ~ t-ir~n i t t c e  P~ cot No - 5 of
th Select Committee on N a t i o o a i  W ter  b ’- :on S cc , Uni to’i Stat’-:
7 rotto by he fo~ lowing ntotcm~-o t On the basis of post ti -ends of
grcwtn , no-.~m v--r , comparat in-a- 1 - .- i- ap i -J ‘ ,wtt -socost be n.J i--ate d for
tJ.e . . . Dallas , Fort 41o-tb , i[o~ :ton , - . st andor I m et c  co-n i lt a i i

L ti ad areas . “ Usir i~ I ot a  and tr i ad:. - cn t - -ci nc -I in Pri n t  5° . 5
and in pulci icat i on s  of the United Stato . Study Ccoimi:sion - Texas ,
rro~ ections we-re made of popu.1- L t l on o~ - ) l i s i t t e :  j .n’i ~~ou~,s of
~-sunties wit n the base stu jo ac-ca and tbc ~c.-su1ts summatc-d to ~~~~
the pro .,e- -~ ion for the ar--a . Although the urban population of r-srtair~
of the .-ount ies  i..; in-creasin 1~ and will - - o r i t i n o - to ifl rease ~it ratio;
far in excess of the- -tvcrago , the normalizing inf cencu of t.e
counties of ‘l -ntral and West Texas and Oklahoma :-su itn  in r- :-n 5- :t ion
fal tors :~i~)tIy a’-low tr Uss . omout’:d for the Stnti Of Texas. The
1 -60 urban IIo;.1r7;ction of 5,0Th , - -D’l w i l l  increase  to ~ ?15, 000 in
1970 and to 33,-iOl ,000 in 2~O70, Us i rin~ to c- I “cC no; - - l a t i c n  a: a base
of 1.00, tn. resultant fm-to:.. arc I ho for 1570 and 6-66 for 2070 .
The- an -rage annual rate of rn-:i- c ase al to 2070 1: .1.7 ncr - - nit. .

5 5 .  Data tarn lii i - to o bar. population a rc  chown ,~rapir1:ai1’-
in I ’ j (rcr e- 13 r .r.i are- .- imjnrin - i -  I;; t~ h 1e )
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TABLE I

PROJECTION OF ~TBBAN POPULATION

United Stud.~,
1€- a: States - ::-o Oklahoma area

kMoL~:-: s IJ; ~-iILLI0NS

11-60 125.7 7.2 1.5 5.1

1570 150.1 - .0 1.5 6.3

2020 368.1 25.2 ~.5

2070 756.0 51.5 7.1 ~3.e

FACTORS OF GR~~TH

15 ’O 
~ 1 -60 1.20 1.27 1.05 1.21,

2020 ~
. 1 .60 2.55 3.51 2.50 3.31

2070 ~ 77 60 5 .pb 7.16 5.87 6.66

AVER AGE ANNU AL PBBThNT CHANGE

1 -60 to 2070 1.65 1.80 1.51 1.7~.

I
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PROJECT ION OF SEW CONSTRUCTION

IILIJTC hIJAL I .ttA. - Data an toe value of new constric tion
at in rIo - c durIng t n - -  ‘ c - r i : , as reported by the Department of

Co~~n -r - ‘ , 
3- a of to’ Census , were c: ; cd to establish tin - riatcjria.

f r this I n - li -at’ : . Corn: arst .i  - ; c -  ata for T .-x;i:; ara  Ok Lro.om a
w i - re ar . I t o i  fl( .  a tw o — y e a r  mOvin~ a.’ - r r t , -m of to- .- -;alce of

- nO: ‘ 00 t lO ni Or : t  ‘ i -  - S an~ rs- i i .  ti c- s c-  ~:o strit . its- iroci-.- rat a
art- terr or ir t .:. , r n  1.7 -ation of tb- Onilti 7 Stat -:: Bore-au of the Census ,
“:~ .ntisti- ’al Alstn -a -t of to Uniti- .r 171’ j t - - ; . ” fo r  al , i n. , and 1~Co ,

- nt  n - 0’ h i s t o ni - ’al f i  ~-~r r :- - s publi ni - - I - n-rent 1: by ti --

F. U. Do-i ,~r -  Cor~~n- r i t i u r o ,  New lt rk , I i .  Y.  , in “S t a t ist  i -at .—e-sc-a:
3’ r;i - ‘  • U sc wa-s mat - of to’ twa—y e- ax mo’.’isi~ av ’-r a( i- as I -e rr l ( a
alas- a 11: :x in r : t i - , r- of value of - n n ~ tr-.rr’taor 7ut in place. In the
u t .  1rLI star’-: of :‘n rmu i ation lat a from t r ’  U n i v ’- : - - : i t y of Texas
Pur e a-: —nr 3-:-s ~n~-ss P - r n - r u -  -1: pooh -at ion “Constrar - ti  )r in Tc -xni n ” on
t i e  - .-rjse of bui . :ir:r 1-e:-mits w’ r - € -  used to establish trends f o r
Texas an i for t :. base st..rIy rico-a. The t .  ~l thus establishc-0 for
ti.e Sr at’ of Texas is s i m il ar  to the t.r~ n

-I obtain- : I from thc  data or. 
ost :-. -t i o n . Comr -ari ron with other indicators; i .e • ,  e-rnr i-svme-nt

and ~ rn nnr onul in -oni - by indus L~ y, -Jiowir a - - l one r  r iot consh i p to ‘-x i : , t
w i t : .  ni c” r n -  t i’,n tri er wi I:: i ui i~ 7 rr ~ is- rmits . Th ere fore , to-
Iota on fli -;; -onntruction for ti: - two stat -

. ,  T’ xa:: an Okl ;d,oma ,
were mo jif~~i - -i rea l used for t i e  base stury a r e a .  Table 10 sOow s tOe
iot a  sri whico pro ect ions are based .
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I’l l ,  10

:T.~ ’ CONST U : : 10:;

: Un i r c l  St ate- s : Texar; : bass- Stud . ‘a - -c.
- 

-.- c-r ’a(~e : : A ’?.ra~; .
lira: • ‘ rrl c : ‘-s’inu al : V’riue ‘~rrnu :cl Y - - 1 - s -

‘ -s-nt : : per’ c-nt : pc: or . .

‘‘ - ‘0LUi . OF -3(NI7r~~.~.1-1I0E P~ IT’ Ill F-LAi:-
:-:ILLIO:lS OF l , E c . -1o:h~’:;d~p 3OLLAJ - S

1- 33- ~~~~~~~~~~ =
2. -6

51 25 , 117 :;6o .-
10. - 5  -3 . i5

7 5 5  13,50,- 5 - 3  353
29.31 22.~~. 22.b4

1 ~i3 , ~ - ‘  71 . 70
15 .3 1 .03

1p50 01.,iI-T

3. 03 .pL 22.31
- .  ,)t7l 171), 11C~~

3. 3 6. -~
‘52 OC ,:51 17- 0 123p

2. 12 -10.35 -5.00
- .  .0 7  1,6 11 :: -

2 .  - 2.1fl -3 .65
1~.55 )i5, 2 ( 3  1602 11 -1

6. .. 7.30

1;-  52 , r 71 1719 1 ii
-l . 15 5.00 ii~ .05

I -.71- )2 ,022 77-05 l~~

0. 6- 2 . 5 . - 1.16
3 . S n i ’ , 522 1550 1- 13

— 0 . ‘5 8.7€’
1 -71 Sr , OH: 2011 7 i 5

5. 37 10.55
1~n9 57,7O~- 2120 1513

71.60 55, 5 ~6 NA NA

Sour -e :  Unite 3 - € ‘ ‘ - : :  1’H  - - r i :  prior , U .  -i . II r r - -au of t i s -  Census ,
‘‘ kii:torl rrd 0t— r~ m l  ic .f Ida- United 3~ i t t  i s , Colonial lIn e-s to i t S  :

; 
1

11-1 -1 . - ’. -
, I I . 3. Bureau of the ‘ err -n un “;;t~ctIstic’al Abstract of LIw

Unit - ‘ r Gt at. ’. :r ( P u b i l . l e i  Annually). tl-;-:r in and Prose Otu -d .  A r i a :
estimated from lat a on contract rtr-rar is from F. W . Dodge, U. Y.,
“Statisti--rd Research S e rv i  o- , ” as - n t - t ine : in U. 3. Bureau of t lc -
i c-nouc “St a tis ti , al Abst . r’n. - t . Of t . i c  Urr i t e i  StaI.~ -s’ (ltrbhisi e-i
Annually )
NA - Not a- !ailable
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57. PROJECTION . - The value of new construction put in place
increased from 1950 to 1959 by about 139 percent in the United
State s , about 211-8 percent in Texas , and about 211.2 percent in the study
area. However , the proj ections in this study assume a rate of
increase for the Nation of about one-half the historical rat e and a
rat e of increas e for Texas and the base study area of slig2itly over
one -th ir d the historical rates for these areas . Table 11 summsi~r izes
the projections and figure 111. is a graphic presentation of the data
on thi s indicator .

TABLE 11

PROJECTION OF VAlVE OF NEW CONSTRUCTION

United Study
Year States Texas Area

VALUES IN MILLIONS OF 1960 CONSTA~1T DOLLARS

1960 55,556 2,200 1,550

1)70 70,000 2,811.0 2,030

2020 260,000 11,090 7,870

2070 880,000 36,980 25,960

FACTORS OF GRGvITH

1970 i. 1960 1.26 1.29 1.31

2020 .. 1960 4.68 5.05 5.08

2070 e 1960 15.85 16.81 16.75

AVERAGE ANNUAL FERC~~ T CHANGE

1960 to 2070 2.511- 2.60 2.60

VII -43
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PROJECTION OF VALUE ADDED BY MANUFACTURE

58. HISTORICAL DATA. - The basic source of comprehensive data
on manufactures has been the “Census of Manufactures” conducted by
the Bureau of the Census. Historical data based on this source on
the value added by manufacture for the United States, Texas, and the
base study area from 192 9 to 1958, both years inclusi-;e, are contained
in table 12. To minimize the effect of war and depression, the data
stated in terms of average annual percent of .rhange may be summarized
as follows:

Average Annual Percent of Change
Period United Base
______ 

States Texas study area

1929 to 1939 —1.01 0.77 1.12

1939 to 1957 7.97 11.25 10.95

1t 457 to 1955 3.92 7.75 8.11

1954 to 1958 2.51 6.92 6.51

Actual amounts are not available for 1960; therefore , estimates were
made in the following amounts: United States $155.0 billion, Texas
$5.5 billion, and Base Study Area $5.5 billion . Using these fiCure;,
the average annual percent of increase from 192 9 to 1960 is -about three
percent for the United States and six percent for Te xas and the base
study area.

- -



TABLE 12

VALUE ADDED BY MAI~UFACTURE

United States : Texas : Base ètudy ar ea
Avg ann Avg ann : : Avg ann

Year : Value : percent : Value : percent : Value : percent
change : : change : : chanEe

VALUES IN MILLIONS OF 1960 CONSTANT DOLLARS

1929 59,982 902.5 752.2
-13.77 -15.85 -15.71

1931 55,605 655.5 557.2*
-10.95 -5.31 -14.15

1933 35,371 599.2 502.7*

10.06 6.65 6.82
1935 52,848 681 .5 573.6*

11.21 16.58 16.76
1937 52,996 926.1 782.0*

1.10 3.52 3.68
1939 55,175 992.3 850.6

7.98 11.25 10.95
19147 100,12]. 2,328.2 1,930.0

-2.32 -0.63 -0.57
1959 95,521 2,299,0 1,908.2*

15.72 20.11.9 20.78
1950 109,585 2 ,770.1 2 ,3 05.7*

3.16 i6 .86 17.1,
1951 113,051 3,237.1 2,699.7*

9.148 12.29 12.56
1952 123,766 3,635.0 3,038.9*

10.70 8.00 8.26
1953 137,003 3,925.9 3,289.9*

-4 .33 0.00 1.27
195)1. 131,068 3,926.0 3,331.7

10.09 16.07 15.55
1955 154,296 5,557.0 3, 850.0*

1.63 14.58 5.23
1956 156,652 5,765.8 5,012.8*

2 .21 1.85
1957 157, 544 5,871.3 5,087.0*

-1.86 5.30 5.90
1958 1145,698 5,129.3 5,287.1

*Interpolated
Source: United States Department of Co~mnerce , Bureau of the Census ,
“U. S. Census of Manufactures.”
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59. VAIJJE ADDED BY MAJOR LNDUS~~Y GROUP. - Table 13 gives t-~e
value added in 1958 by major industry group. The importance of the
petroleum industry to Texa s and tk:~ base study area. is disclosed by

- : ii~I~- 13

V/J~ ?- - ADDED BY MMIUF N’TtJPI
BY TO: I NDUPr - Y r,00r J T~T1 1 - 0

- r
~ tanlar : i n- i  ::~ rial S I nj t -  - tot i - - :  1 xa~ ;t 0-

:lab:;ifir ~at ion : VF 1Uc I n~ - -  I ’ n~ : - -

- - - 
__

~95~ t±~: - -

vALi nyp IN MILLION:- OF )°60 OONJIAITI ~~5LLIo ;

20 Fo-~- i an] kin:r- f p : o L~~t 17 , 050.2 1 .51 ~~~~~~~~ 1- . -7 -

11 To: ro-co proiu- : ’ :: 1,038.9 1 ~~~~ - - -

22 T e x ’1 ic mil l j~rod~~-~ & 0 , ~5 .1 ‘ . 14-f4 . 52: - 
- . 0.

~ Apparel aiid related pro ius ’ . : 6,111.9 -~ .2 1’~ . . - s~ .f- - .- -  -
‘14 L&unber & wood products ~~~~~ 

2 1 50.0 l . -6 - .9 1.30
:~ ? : r n :~~: r -  A f ix tures  2 ,3p1.9  1.50 - - 2 ~ l.~~3 : . 7  1.3 1
2~ i ap.-r ~ al l i-- : pcO f u - - .~ ,olU .’ -~.50 1l’-2: -- . - 

- -  •1 L_-’9
27 i~- 1nt 1n;~ & :-:.i l i s h lr i g 5 , 06 .6 5 .61 217 .1 5 .1~- - . S
26 O.-mi---tL t allied 1~ - o<1- ; - t & 1 , 1491.? 0 6  - 1, 0 5 .1 20.)-i 1 .1 1-~- .u -(

20 ir ~~ro1cum t coal produ c t s  2 ,563.8 1. -S I 603 .1 11.75 5 - 5
~~ :-50i-- - r S pla3’ics pro l o-ts - ,~~ 5 .4 5 . ~ 2 6’ .>  1. 5 . 3 ~. 5
31 L ‘, t : , -r  & it —i t her :-ro:1:~ 2:: 1,~~~l .6 1 6 .  12. - - .214 7 . ‘ .17
32 o~. t- , - lay  S glaos ~-~ -o i +- - 6 2 0. - ‘ . 41 50 5 . - ] - ‘ -j_  - .5~

— I ,- na:- ti n- 1 :1. :: 11 , 5-0 1 - . 71- 303 .0 - . -1 11 . S . .
314 Fa: :I -a~ ’-i n- al m l . : ; t nit - ,58 1.€ 6 . t :-~ .~ . . . 5 1 - 5 .1
3’ :incr ( t x  JO -1 . - ‘ n i -al)12 ,~~lS .1  9 - 1  ‘00 . - .5? 1~ . - - .±0
36 1 i t -  - . : 1  - 0  mac mn ’  s- ’ 10, 62.~ 7.~ r - .7 . - - . .33
>~ Transport-a ’i on ‘q 1 i Jlnent 15, 553.0 10.6-:: — i  .

~~ 
. .  605.1 15 .12

3(: Instrument & r ’- i a  p r o d u - n  2 , !y S . (  - .  - 6 -2 .~ 0. - - .3 - . 7>
30 I-ti n -- 1 iar; ’-uu; mn .-: ~I n  -t ures S , : .o .-( 

- -  
- - ‘ .1 - - 1 ’S  1 

- 
1.21

1o: al 155, 017 .. 1-J 0 .> 7  - 1 . 5  1(~~. • - 4 , 205 . ~~
- +

Sour—c : Unitc -f St ates Burt -au -~:f t h t -  ennu. . U. ~- . - ‘-un:;;; of t-Ian ;t i : I - -

Vol. rn , Ar ea : : t a r l s t i c s .

the large pe~eentage of the total value added ~~ ~b is accredited
to the chemical industry and to the petroleum and coal p rc - lu st ’
industry, both if which are dependent mainly apur tOe petroleum
mining industry for raw n~ teria1s. In 1958, The-s-> two industrie~
accounted for over 33 percent of th~ value ad~~d in Texas andin the base study area as compared to about 1.0 percent of tOe
total for ti-se Uo!ted States.
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50. PROJECTION . - In making projections of this Indicator ,
consideration was given to its prominence in the economy and to
historic and projected Increase in productivity. In 1960, it is
estimated that manufacturing contrib uted 23 percent of the income
of the Nation , 114 percent of the Income of Texas, and 16 percent
of the income of the base study area. In the 29 years from 1929
to 1958 , value added Increased at the rate of 3.1 percent per year
at the national level while In Texas and the study area , it
increased at the rate of 6.2 percent, almost exactly twice the
national rate of increase. A principal contributor to the
accelerated rate of growth in the southwestern region Is the
petrochemical industry, which advanced in recent years from a
position of minor importance to first place.

51. The projections for Texas and the study area assume this
growth will continue at a somewhat lesser rate for the first
50 years than in the past, then proc eed at the national rate.
Table 114 sh ows the projections for this Indicator and the resultant
factors of growth . (See also figure is.)

TABLE 114

PROJECTION OF VAlUE ADL~D BY MA FAC’fiJRE

United Study 
—

Year States Texas area

VALUES IN MILLIONS OF 1960 C(BISPANr DOLLARS

1960 155,000 5,500 4,500

1970 230,000 9,000 7,300
2020 1,200,000 6o,ooo 50 ,000
2070 14,723, 000 236,100 196,800

FACTORS OF ~~OWTh

1970 • 1960 1.148 1.614 1.62
2020 • 1960 7. 714 10.91 11.11
2070 • 1960 30.147 142.93 53. 73

AVERAGE ANNUAL PERCENT (~IANGE

1960 to 2070 3.16 3.14.8 3.11.8

vfl-li.8
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- 0T1013 CF V,~~tL  OF MIrr ~~J ~L P~ 0DUCTI0N

51. HIG 1ORICAL DA T 54 . - Historical dat a o~ ninoral uro-
duoti ors ::ur 1 -:: t r aI l t ( -d  from reports of the Unitod .ltL-.Oir L
Department of t1i~ Interior , Bureau of ~‘-1in s. Table 15 ps~esr -nt s
the total s’aluc of production for selc-cted years since 1928.
Min~- -t ’~ü fuels supplied 93 percent of the .-als c of minerai’
production in Texas In recent y — s  as compared to about 70
percent for the Nation. Based on values about one-fourth of
tO-c mjnoral production of the Nation, including one-third
of :ho mineral fuels, originates in Texas. Of the Texas
vol-Iso- , t’~o-thirds is produced in the study area. It is es-
timated that less than one-fourth of the minerals produced
in thc- s :u:iy area is actually consumed in the area , the :cst
being exported , principally in the form of encr-~~- producing
materials; i.e., natural gas, gasoline, natural gas li qul- is.

Th~L1 15
- -i- 1. ‘F - It :.: I . O~~T I ’S

- -~~~ .~ : ‘nj :  S

— _____

~

-

~~ 

- --—— - -

12 : : L T n : - :  or T’ -cs ::.ts Ix o . :

.01. - - - -
20

-1: . : -C ii .
1 2  5, ’~) 

- 
1 , 1.

1 ~ ( 
- I ~13:.

‘1.2. 5 . 1
1 6 11 , 7 0

-
I
. 

- 7 _ I , i
- .~6

1 ~ 4 , 1 1, - - 2

1 - 2  , -~ , - ‘O 1

I I I . ,‘-

156  2 . - ; .

i 1,43 - 7 5  ,5 - I S
1. ’- 0.51

1 -50 : , 1 -  7 , 4 - n  
-

1 51 lO - — : - :- , 772 2 ,0-1 7
11.77

- 
:~ 

- - - ,~~.-6 9 , 5 _ S  2,59c -

1’ .02 ~- .1? 7.
~ -,0 lr, 2r. 14 , 0 3,015

- 4 , .

1 ,b 1 ,7)1 3, ; - , -&
6.72 3 7 .

1 60 17,- - ‘ it , 15 - 51

~~ ~ 

~‘- -~~~ ST4-’Tin,- r t- , 1-: i.rbOols ,” ~1n it ,  I States 1w ~~~~~~~~ - S - s lou ; s o ~~, t u - ,- --,u ‘1
i~in n -1 ( Ann-- al)

- 4-t S-,rtils ,t 1,- V II—5O
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. n S-  ! osh .d . - In ml~ 1 ~1l~~ :1’4- ,~~
- - - t iOns ,  o~ t111:; indicator it

has bc-en aJ: --~rn~ t ha t mining will c-ontlnue to 0-I-uI: ; about the snnar
i~ t l ;~- ‘ - o noms- as in re’-’-nt- years . This presupposes that

minerals vill -srstinue to be available to satisfy future requirement
The subj.- -t of f .t:lre avallabilits- of petroleum and allied produet2
is s ij ~ ’u ~~~ d, ir1 the section on Economi c Develo~~ ent . Other minerals
whi-: n are known to exist in Texas and in the study area in large
quantities in -1u~h- lignite and iron ore . Neither of these is nor1suno -3
on 1arg~- quant~ ti -r - In the area although i t  Is estimated that the:;
a~ -ount for a sia~or portion of the nearly ~‘O - 000,000 in iti-ms
produ o’d annually ,  the indj vidua,l value of w } 1lI ~ h 2 alinot be discios’ 1.

53 .  LIGNITE AND COAL.- Lignite was mired im Texas as early as
thc- middic- of the last 7entury and increased in import-an-c- until
:‘op;-lantesl as a fuel by oil and gas . Large re-serve-s of trIIS fu’-1

are avuolabi ’:. An ~-utirnate pre-far--ol in 1928 lnu :-ated reservr.c 1:, 
- ~7ts~ - - sf Texnts, 4- 1 I i :~~-a l l  t ti tbe- - o’~n’oLe- : 

- 1:. trs c

- a:~c- ) ui - - - -~~ t 2~~ U11 on tons

5 14 . rouse- is a widF lation :n the thi kness and ext--r:t of
lignite Lo- -u~. ,.;Om e are thin, t : :~ . ar’ 25 f -- t toi oh . All
production ha~; be-en f rom ep~-rs pits. The- prinnipa~ uses- of t h i s  fuel
at this t i r n - in 2’sxas is a 2~ O ,O0O kw. 2-t~- 21n-e Los -t 1 Ic j ian t in Mi l ILT.

Coursts- -,.- :si: r furnish es r’uw’-i - for aluminum i~ s-Ju~ tlOfl.

55 .  Bituminous :oal is— al.so a-iailabi.e in large — 5 - ; c c i t s.  ~1o
estimate of t t -  amount of r e:o-l--;c- I: available . Prior to the I - - 
uU I is- - o v e s i e o  this  fuel was milled in the ~entral yost son of toe
base st:s t, as ‘-a in .osluco.-s of above I ,000,000 t-: r i . s t cs r year.  The
distri’i 4 -t i er s  of lignite and coal in the ba.;e st- :J:; area is shown in
fIgLr’ 16. Contine--d in -s ane of natural gas a~ a :;ouroc- of tnateriw!
t’oI ‘ u -  : - fr-u -u -m I-- ILL industr7 as veil —u - ‘ 1 101- heatin,- — and -ook~ n~
by th . .‘:z-—incr~-aui r i~.~ population is stsmuiutind the ln t e s c-st  of
pub-] ic ut L u 4  5 s and manufacturers in ~

- :ortumt al n.oor- :’ of f~ e-l -
• Privat- lot ,;tri’-s nave indlcat - - - i  t r;at. t he- pr S ces of yri e- x f~’ 

fuel:s ar:-
rapidly ap~-ro ’i ‘hsir i~ the point at whl-7b £eIçf Lt~s wi l l  - I~-~air s h: :7fle
t i s ’-  major : ;0Ur : e s i  of nex-~~’. ii~c- of the f~uel at the aluminum
reduct ion p9 ant i t  Rockdal c Isa- s - i ’ smnn: ;t r atu - .i it s  e :onoms- wh - uue:i
nit :s 0’ - ‘  -

- 
~~. kIdi lanai us’-:; irs : lude Rr~-at ‘- l I E :  IL~ O I t l t ’ - I  lstI in the

chemical. industry and pusolhie 032 as fuel  in :;t--el production.
Researco has dlscios:-d a possible method - -f makini~ brI~uettes for
this use.
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- ORE. — ‘h- O1’el, o i 501111. T - -:a : minc-
sos: p1ior 5- t . : e C Lvii War ts Sb:- I i rut  a r t  of ‘is’ h i ’0’1 ~~~ -e- r~I 4-rj

1r- v: -r , (1X- - O I t ~ for eri~ ub st iv e  c f t ’e rt  abo-t -Y-, tie a-u t ’ : iii.-i
- I was p rado  I C - :  a f t e r  l~ O’, :nti 1 t :~r - -~~~

- 1 - ~,)
’ :o wr:’:fl to’ Leo-.

Star fit - 9 :~~ Lot;- Star in I-’~ - - H  r. Count’7’ -in -i S:~ f f i e l d  St e-  - at
Hou:: t oz.  in Harrit ; Court’, ~mm~ - n -: - - I Ope r’lit 1 211 - Pro I t t u n  t the- 

J trss - ~oo aIs t was sus1e~ d~ 5 II  55 55 5 the €- nd 01 .~lc: - ei~~l a; - il SISd
r eu urv - : in 1953. Since l~-5~ tIc- o sar t i t c , - p1 c)dl. Is s in Texas has
b c - u - s .  lisciosed b’~- tb’ Burea-. I i  During tr.at :1:-ar
lone tons; of th-sl: - material vest- ps ~u ed , all from - trip mit .’ witr.i::
the base sstuj,’ an a.

58. O-LSEPVES OF IR ON O~al.- the iron res of ‘ se base stu-i~: area
o’;susr ‘~r,tirel’; in toe: eastern portion of the are-s . The —o -r -r ox imat ’-
limits of the deposIt : : } : - ~~rn in f5 ,n~~ 17. 14-he:; arc- :-‘- -somlnanti:
Of S r i -  :‘-dWfl ore 5 5 5 , -  IL’S6 O o u u r  La. :i r iual u .- so5±n u o - Ljs laminate-i
le S t  a. - -o -a~ ing about two- f ’’et in toi :knuss 1..~’ -o n - a ~s. to tb :
surfa e to be l t : i 2 - 2 5 l S .’ I .  S a at ’ e:2 tfl~~tto  i rs availas, _4 ’ -  - - :  ~ re
total re-serves b-u t  ti €- total e - o--i-r-iule -cno- .:.t , base- -i on the rse: ; ’
ava5 I ; : ic inf ermat :., I: -

- stimsIt’ -i at aba::’ 9~7~ mill or: ooru - cf
mat’ otal  -- 0r:t ainine. about 50 ~c-r~ ‘:115 150-1; .

VII-53

a
‘I ’ - - - - ~~~ ~~~~~~~~~~~ -‘  - -4— 

- 4-—



— — —.—1•• 
~~~ 

.

-L - - - I -  -
- - 4 I _  - ‘ - I ‘ L - - ’ ~~ ‘

- ‘ - - - -
- 

- . -  - ‘!
~~

—
~~— 1 ,

~ ~~ 3- ~j  A ~ - ‘

— 
- -‘ 4- --- - 4- - — — 

L(_~ C-,’ - - P El ~

~~~~~ 

:~~ :~~~~ ~~~~~~~~~~~~~~~~~~ 
-

~~

L~~ 
I

’ 
S 

:~~ :1 ~~ I L

-4
4-

I 
— 

-

~ 

V 

— 

•~

‘

_ 

~I~~
) 

—
1

1 
-

_ 
- -

.

‘ 

-
‘ 

~~~~~~~~ 
‘
~~~~~~~

-
~~~~ A~-cc;

I 

4- - i — - - 

:‘-:: -
~:

~~~fi 
4- 

-

~~~

-

~

__—--- --

F - F ~F 7 D t S 1 F 4 I t I l l T l I I l ~ ~ If 4

4.- _________ — — _ — - - — - .. — - — — —4 ‘4- - - — —  - —-.. — — — — —— — -



°Q . SAND AND GRAVEL. - In 1960, 30 million tons of sand and
gravel were produced in Texas and of ‘his amount , about 20 million
ons were produced in the base study area. The widespread distribution

of these minerals is shown in figure 18. The principal uses are in
building and construction. Other uses of sand include glass,
molding, blast , engine , and filtration. Although data are not
available for  an accurate estimate of sand and gravel reserve s in
the base study area, rough estimates indicate that reserves are
adequate to meet the needs beyond year 2070. Table 16 gIves the
amounts of sand and gravel sold or used each year in the United
States, Texas , and the base study area from 1955 to 1960, inclusive.

TABLE 16

SAND AND GRAVEL SOLD OR USED BY PROW CERS

United Base study
Year States Texas area

Th OUSANDS OF TONS

1955 592 ,153 31,518 23, 6314

1956 626,1495 29,336 22,042

1957 632,255 23,685 17,875

1958 6814 , 1498 32,871 214,982

1959 730,205 35,295 25,9143

1960 707, 25 14 29, 81414 22 ,611

Source: J~ partment of the Interior, Bureau of Mines
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60. LI?€STONE AND ~iELL. - The principal use of these materials
Is in production of portland cement . There were 20 cement plants
operating in Te xas in 1960 with a total production capacity of 38.9
million barrels annually. A multlmillion dollar plant , at Mldlothian ,
with a 1.14 mIllion barrel annual capacity began production In 1960
bringing the total number of plants operating in the base study area
to 12. Production of portland cement ~n the State amounted to 23
million barrels of which about 15 million barrels were produced In
the base study area. Over two million tons of shell and over four
million tons of limestone were used lr  Te xas in 1960 in the
production of portland cement. Data are not available for an
accurate estimate of the reserves of portland cement materials in
the base study area but ~t Is estimated that these reserves will
sufficiently meet the needs for more than 100 years hence. Figure 19
shows the distribution of portland cement materials in the study area.
Table 17 gives the amounts of portland cement produced each year in
the United States, Texas, and the base study area from 1955 to 1960,
inclusive.

TABlE 17

PROIXJCTION OF PORTLAND (EMENT

United Base study
Year States Texas area

ThCXJSANDS OF BARRELS

1955 297,1453 214,2141 18,152

1956 316,1438 25, 665 19,083

1957 298,14214 21,8145 16,6142

1958 311,1471 25,6145 19,235

1959 339,091 27,111 20,309

1960 319,009 23,190 17,761

Source: Depart ment of the Interior , Bureau of Mines
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• ~ IJ~~CJ ~~~ — A1ti~osi~ L sulfur 1s -od s- - t  ion in Texas in l~i5 )
-.1 to over OnI -naif of t iv -  national total it sunj ;l ied only

1.- pt r ’ - ‘ sit.  (~f ti c- -,- adue of mineral nroi’i - -tion in the: State
There a r -  t ore-i major r on -r e - s  of this mines-al . Probably 5~2

~
‘ - -

~~~:‘~~ is ottained by the Frasch process from sulfur mines.
Hewu :vc’r , increasing amounts an’ r e-lowered in the purification of

sour ~~~ -anl from industr~a1 waste.

32. 2ESRRVES OF SULFUR .- In some instances the- large fields
e’flilL fu r n i s h e d  most of the- Nation ’s sulfur in the- past have been
abandoned dui to d~- r , l,-~ i,,r; of reserves. However, new producing
areas inland and new discoveries offshore give promise of reserves
to nss ;re j rodu--tion for many years in the future .

6~ . SALT.- Pre dultion c-f this element in re- re-nt years has
been nearly 18 per- c-nt of the national total. Estimates by private
interests indicate a nearly “inexhaustible” supply.

65 . PROJECTION .- In making projections of this indicator it
has been assumed that mineral production will continue to occupy
t oe- r-iiie ;e i at iv e  position in the economy as at present . Rate of
growth is the sane for ti~e United States , Texas , and the base study
area. The pro~ert1onr; are summarized in table 18 and. data are
pre ~ onted ~;rap t i -o a 11y in figo;-e 20.

TABLE 18

PROJECTION OF ?{[NERAL PRODUCTION

• Year  S S t- n Se -I :  Te;~az Studs :55(555

VALUES IN MILLIONS OF I~ i 2- C0NSTAN’T DOLLARS

17 .515- 2 14 .535 2 ,SCi
‘1 2 15’; 5 .590 3 ‘BC

202° i~5~’ ,1)8 2 5, - ’ - 11,095
2010 -“ l ’ . -~~ 103 ,::: - 70.325

FACTORS OF GROWTH

~~~~~‘ (  , I~~O 1 . 3 5
2C2C . 1”( O I ( Same as United States )
201’C- * 5 .11

AVERAGE ANNu AL PERCENT CHANGE

j -(5O ts) 2012- 2.(F ’; ( Same as United States )
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VIII - PROJECTION OF Ri~~AIL SAlES

65. HISTORICAL DATA .- The Department of Commerce , Bureau of
the Census, is the source of retail sales data for United States
and Texas. Retail sales data for the base study area counties are
based , in ~art , on “Sales Management Survey of Buying Power” and,
in part , on “U. S. Census of Business ,” Department of Commerce ,
Bureau of t! Census. These 1 —ita are shown in table 19.

TABlE I Q

RETAI L SALES

United Sta ’-- s  : Texas : Base study area
Av~ arm : : Avg ann : : Avg ann

Y~ar : Val ue -sm : percent : Values : percent : Values : :o~ rr~ent 
change : : chanCe : - har,~e-

VALUE IN i-fl LLIONS OF ~ -Er ’ CONSTANT DOIV’.BS

]C-2 -
(l~~ ,( ~~~ 3, )S~o 2, ~(

7 - NI-

-9.52 -1~j . ’2 - l l•2F
193 3 5(,103 2,152

5 5 .2~ 12.96 13-(B
2035 :o ,( ‘~ 2. ’ l i i  2 . 2(2

8.°o
5 )  Re , 145~i 3,859  2 ,~ h 1

9.38 lJ 2.11
19142 9~ ,838 3, r(~3 3. 204

3 . 3 t 3  ~.14l 14.8:
1~~’~l 7 1 ,0914 -‘ :- 3 I ,~~~~

5
~~

8.23 l l .T5
9~~~~I 5(~~~~~~ 142 -r ,~~-(~~ ( , cI~ 3- 

8.143 1.514
2~’5 - )  ] ‘

~~‘ . ,
‘ 9, - c F 1 

• C u
1 . 3 5  1.51

1(5:4 186 ,14 7 ~~~ i5 ’
2 .(3

~~~~ 205,328 11 , e-58
( .,10 5.15’ 3.148

15~50 ?19,S-’ ’i ,‘30 8. 1 ( 5 *
— 1 . 0 5

1 ~~~~ 215 , ( n f l  
~~~~~~ 

‘; ‘
~~~ 8 .1

* Estii~~ted
Source: See text.
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66. PR O..TECTION. - During the period from 19140 to 1960, the
annual increase in retail sales for the United States amounted to
1, .1 percent , while Texas and the base study area retail sales
increased 5. 6 and 5. 4 percent , respectively , during the same period.
Based on these historical ann ual increases and an analysis of the
probable future disposable income , retail sales were projected as
shown in table 20. These projections are shown graphically in
figure 21.

TABLE 20

PROJECTiON OF RETAIL SALES

Year Uni ted States Texas Study area

VALUES IN MILLIONS OF 1960 CONSTANT DOLLARS

1960 219,600 11,508 8,6142

1970 301,000 16,100 11,900

2020 1,303 ,300 85, 000 57,800

2070 5,337,(OC 360,300 237,500

FACTORS OF GROW’m

l9”C + .,,6O 1.37 1.140 1.38

2020 . 1960 5.93 7.39 6.69

2070 • 1960 24.31 31.31 27.48

AVERAGE ANNUAL PERCENT C]iANGE

1960 to 2070 2.914 3.18 3.06
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PROJECTION OF RANK DEPOSITS

67. HISTORICAL DATA. - The source of data on bank deposits
is the Board of Governors of the Federal Reserve System . These data
are shown in table 21.

TABLE 21

BANK DEPOSITS

United States : Texas Base study area
Avg ann : : Avg ann : : Avg ann

Year : V’m1u~m s ; percent : V a u ~ s percent : Valu es percent
__________ change : change :__change

VALUE IN MILLIONS OF 1960 CONSTPRT DOLLARS

19148 185,615 7,581 5, 6147
3.02 8.17 7.65

19149 191,228 8,200 6,079*

2.27 8.78 6.78
1950 195,564 8,920 6,491*

-14.38 -2.06 -1.20
1951 187 ,004 8,736 6 , -~i ~*

7.53 7.21 6.69
1952 201,089 9,366 6,842*

3.01 11.90 14 .38
1953 207, 1148 ~,825 7, 1142

5.17 6.90 8.78

1954 217, 859 10,503 7,769*
14.59 3.84

1955 227,850 10,906 8,207*
6. ie6 1.39 3.12

1956 2142 ,564 11,058 8,1463*
-0.76 -2.811- -1.22

1957 211-0,710 10,744 8,360
5.311- 9.08 6.95

1958 253,558 11, 720 8,9141*
1.23 0.23 -1.77

1959 256,669 11,747 8,783*
3.71 4.92 2.79

1960 266,196 12,325 9,~~ 8

* ERtiInatPcl
Source: See text.
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I -~~ PROJECTION. Bank deposi mm i 1s t~Li - TJn i ~-~d ~~~~~~~ in - r ’ -u mm ’ --mi
at a rate of ~•c per m er fl annually from 1 4m ,mm t-o l~~C , 4/5 -r’-us Texas
bank deposi’ s increased - .8 percent d sr~ ro.~ the same p~-riod. N- - data
are available for tLe base st-sdy area prior to ~~~~~~ Annual peror-r
in eases in bank deposits for United Sta’~~s, Texas, and tb’- Lase

s y  area ~or the period 19)sS to 1’~’ 5- were ).0 , I~~~
• ~~ , urd ..0,

reste ”- ivelly. Gu ided by the-no pan t. rat mm -~~f C r mm r ’ -~ m ;-~- d l i

r-e-rsona 1 C r s -ome p r n C e m t  I 1m fl mm , pr - n Pct:ons - 1  bank -lr -pe -41t5 we rt mac1~
5-3 -b

~ wi-. in ‘ mi~ le 1: . Ti 8 F  p ro : - --m t i  ~ mm are shcwn ~Y op~Jn e 1~ s-
f i~~s re- 22.

TABLE 22

PROJECTION OF BANK DEPOSITS

Year United States Te xa s Study area

VALUES IN MILLIONS OF 1960 CONSTANT DOLLARS

1960 266, in~5 1~~,1~ 5 2,028
1970 363,000 17,800 13,100
2020 1,602,500 100,700 68,-~oc2070 6,’-~ ’CT ,ooo

FACTORS OF ~H0WTh

~ ~
q
~o 1.36 ~~~~ 1. L~5

2020 4 l~ ’~
( 6. 02 8. 17 7. - 8-

2070 + 19( C) 25.06 16 . 5L.

AVERAGE ANNUAL ~~ CHANGE

1960 t e -  2070 2 .97 3. 3~i
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PROJECTION OF WHEAT EXPORTS

69. HISTORICAL DATA.- The Bureau of the Census furnished
statistics on total United States exports of wheat during the 10-year
period 1950-59. These statistics are contained in table 23.
Statistics for 1956-59 are comparable. Those for 1950-55 are also
comparable, but they are not completely compar able with statistics
for the latter period, 1956-59. This, according to the Census, is
because the reported exports for 1950-55 do not include exports for
relief that were made other than by the Federal Gcvernnierit (such as
by private relief agencies).

70. For years prior to 1956-, relief expor-ts of wheat other
than by the Federal Government were included in the statistics of
exports of other foods for relief and charity , according to the
Census. Some indication of the importance of the m,e exports in past
years other than by the Federal Government is afforded by the
statistics for 1956-59. For that 14-year period as a whole, statistics
furnished by the Census show that exports of wheat for relief and
charity (other than those made by the Federal. Government) amounted to
about one-seventh of the total of all wheat exports .

TABLE 23

WHEAT EXPORTS , UN ITED STATES , 1950-59

Wheat exports*
Year : Bushels Tons

1950 206 ,O68,l9Ls 6,192 ,000
1951 - 1423,01414,308 .12,691,000
1952 

- 3714,911,619 11,207,000
1953 235,573,1421 7 067,000

192 ,2149,522 5, 767, 000
1955 221,515,010 6 , 60~~, OOO
1956 6-38 ,789, 286 19,i6o,000
1957 436,588,~ (o 13,098,000
1958 330,661 ,20.1 9,920,000
1959 ~~~~~~‘ ‘ ~~~~ m t 1.0,733,000

Average, 19514-1958 363~~62 ,358 10 , 919,000

*Grain only . The reported quanti .t~ e3 , aI . ’-)rding to ‘he Cert ur , include
exports under Titles I, II, and I I I  of tbL Agr i cu~ tura1 Trade Deveiopmet t
and Assistan~;e Act of 19524. Public law 148o~ approved 1() July 195L1 . and
under Section 1402 of the Mutual Security Act of 1u~o , Public Law t6l -

approved 26 August 19514, as well as regui.ar commer--ia.Tl. export s .  ex cep t
that for years prior to 1956 export- ; t’ -:-r re.i ief other i- -an by the F~der i.1
(~)-r(-rnment are not included .
Sourne: U. S Department of Comme x ;e - .  Bureau ~ the  Cen ss. Furr~tshe- -t

by the Forei~~ Trade Division from p-~b 1isl1~ -i SO s I  --es.
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71. EXPORTS FROM PORTS IN BASE S~ JDY AREA. - Statist-los on
exports from Galveston , Houston, and Port Arthur during the 5-y~~r
period 19514-58 are contained in table 214. Galveston , with ab O 3 t
half of the three-port total , ranked f irst  in importar .- c€- . and
Houston, with a little over a third of the total , ranked second .
Further indication of the Importance of these ports is- afforded by
the arrangement in table 214 showing exports from Galveston, Houst:-’ .
and Port Arthur in terms of percent-ages of total United St~’’-,;
exports.

TABLE 214

~-THSA T EXFORTC FROM SPECIFIED TEXAS PORTS, 95

Pr rn ~ nt ~f

t n t - )
Year iThca~ nmmportn in tons Uni~n~ Stat~ n

GALVES ‘ION

1952. 255,SrS 0 .51
1955 1 c2~~~-25

0. 52
195 i.2~~h 017 11.33
l95~ 1,9 , 35 1 1..

HOUS’ION

19514 -‘ ; (J  . 725 B .
1955 ;77~~~’?
1952 - 2 (  ](I8 13:

195’ a ,- -i- ,052; ‘.

195- 3 ~~ (0(

PORT ARTHUR

195’ 103,265 1._ c

1955 2(6.500 14. _I

1956 25r - .380 1.55
195 1 5]5, 59 3. c1

5o2 .
’
~~~ . 1 5 r -

t1, ’ 1 ’~i 
- ) ~11

TIfflEE-FORT IOTAL

195-’ ~2I; ,805 . 30

1955 1 , ‘313 , ~~~ 27.6
195( ~~~~~ i( 2 55 15.22
195 3, Ol’I (  3° 23 .02
1955 ‘ ,C~ 2 55( 32 . 59

Aver a y -  2 , 3(1 ,

Sou.rce m  Corp6 of  Engineers “Wttterhorne Conmierce of the Thiited St~ates”.
Part 2.
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72, PROJECTION . -- In a repor t on “Land and Water Potentials arid
Future Requirements for Water,” the Senate Select Committee on National
Water Resources, Eighty--Sixth Congress , First Session , offers the
following explanation, in Committee Print No. 12~ regarding the
outlook for exports of wheat: “With the exception of Europe , where
imports are likely to decline ,, import r -t~j u tr e .s~- r t s  a re  l i k el y  to
increase in all major areas of the world , and e~~~- -: ial1y in the
Far East where rice supp ’L~ es are ‘l i ke ly  to show a de-t1.ine relative
to needs. The major wheat -exportiro c-:untri.es ~rT. U be able to
expand production more easily than- the less-J.e’--’l- :-pt- -i. countries.
Foreign demand for Jni.ted. States wheat is e~cpe~- tec to i ’- c-rease
substantially, especially in the latter h~ lf cc’ th-~ 40-- year period.”
(Reference is to the 140--year period &n.ding ~‘:th 2000.)

73. The Conmd.ttee offers also the explanat~ on that i ts prej~-~ t~ ons
of foreign commercial demand for selected Unit~-~ S~-ates agriculture.1
products allow for -population growth in accordance wi th the 195-8
revised U. N. pro,~ections of 14.2 b~l.L i or for 1980 and 6.3 b-n:Lion for
2000, and that they take into consideration th~ i ikely trends of
production in other surplus-producing areas and the~ r ability to
meet world needs. These estimates of 1980 p-~pu~ar.ic:o and 2000
population, incidentally , are 1,137 and 2 ,21 ~ime~ ~s great , r e s p e c t i v ely ,
as the mid-year 1958 world estimate of 2,852 mfll:on established by the
Statistical 0ffj~ e of the United Natio~~ (See The World Almanac , 1960,
page 265).

~~~~ E st im a ~ es of f u t u r e  exports of wheat from the Uni ted States
are contained in table 25. Prem i sed ~ri the percentage relati onship
between export s of wheat from Galv es ton , Housto.n~ and Port Arthur and
correspondi~ig total United States export s f - c r  tn-~ ~~riod 1954-58 ,
estimates of 2070 export s rreditable to these three ~ - -rts tec- ome
established as fol lows :

Galveston 3~8i 5, 000 tc.ns
Houston 2,660,000 ~~~~~
Po ‘-t Arthur i~O85~ O 0O t r s

TotaL 7 566,000 5-T ri ;

75. This o re-rai l estimate of 2070 p-~T t s , 7,560 , 000 tons , for
the three-port area Is 2. Y~ times as ~reet as 1958 export-s of wheatfrom those same tnree port s, and 3.2. t~~-~n e-~ -~s gr~ at us the c - c -r re sp on d in ~
1954-58 average of exports.
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TABLE 25

WHEAT EXPORTS OF THE FUTURE, UNITED STATES,
ESTIMATES FOR 1980, 2000, and 2070

Year Estimates of future wheat export s*

Tons

1980 11,700 ,000
2000 20,850,000
2070 35, 000 ,000

*Grain , for practical purposes , though the possibility of a relatively
small grain equivalent of certain wheat products is recognized .

Source : The 1980 and 2000 estimates sho~rn above were prepared from
data in the U. S. Senate Select Committee on National
Resources (Eighty—sixth Congress , First Session ) Committee
Print No. 12, “Land and Water Potentials and Future Require-
ments for Water , ” page 24 , table 3. This source described
these estimates as “fo reign commercial demand . ”
The estimate for 2070 is an extrapolation on ratio paper at
a constantly decreasing rate per year.

‘6. The estimated future exports of wheat from the three port s
for 196C are 3,240,000 tons, for 1970, 3,350,000 tons, and for 20~’0.

~‘,560,000 tons . Using the 1960 estimate as the base of 1.00 . the
corresponding factors are 1.03 for 1910 and 2.33 for 2070 , as shown
in table 26. (See also figure 23.)
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‘1!ABL~~ 26

PROJECTI~~S OF ~1EAT EXPO1~TS

Yeaz- United States Three-port total *

VALUES IN Th~~JSANDS OF TONS

1960 10,800 3,2~4O1970 11,200 3,350
2020 27,000 5,780
2070 35, 000 7,560

FAC~PORS OF GRO~.J~flT

1970 + 1960 1.013 1.03
2020 , 1960 2.50 1.78
2070 + 1960 3.213 — .33

AVERAGE ANNUAL PERCENT INCREASE

1960 ‘.o 2070 1.1 0. 8

* Three ports are Gelveston, Houston and Port Arthur.

~T T  = = = = = = = =a — — - - - — — — — — - 
—~~ — — -— 4 — _ -—--- -——-_- _ 
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FIGURE 23. WBEAT EXPORTS
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PROJECTION OF VALUE OF FARM PRODUCTS SOLD

i’ . HISTORICAL DATA . - The value of fr rrs products sold was
extracted from the United States Censuses of A~ r i ’u U u r n , D ’-p -~rtrcer ~
of Commerce. TaiJe - 27 shows these data for the census years , 1925
through 1959 , inclusive, w it h  the exception of the volue for  the Notior .
for 1959. This war not available when tee tc’j t l e  wa: prep’~r’-d

TABlE 27

FARM PRODUCTS SOLD

United States Texas B a  :tody ic- v

Avg snn : : Avg ann : A-~-~~ vev
p~~r r i - at : pe rcent : p er cc rL~

Year : Value : change : Value : :hLri6e Va I oc :

VALUES IN ThOUSANDS OF 1960 CONSTANT DOLLARS

1929 15,byy.810 l.O-3 ,Sfl’T 8oo,ooo
0.5 1.28 0.63

1539 16 ,703 ,950 1 .2 15, 62C 851 .5~ 3
3.20 i.3C 13.36

l C , 5 ,  19.55-5, 600 l ,333 .( C-h 1,079,519
l.~ 4- ~ 14~~26 2.99

i ’~~~~ - 21 .000 , 00 1, 633 , 36-0 U25 1.832
2 . C 1 3  _ 0 .

_ ’j l -~1 37
155h 23.92(,°2( 1,5 - 53 ,512 1,1(8,612

5. c C 5.22
1559 tUt available 2 , 108 , 881 1,5-07 ,032

Sour:-e : United St-~i - - v D -p t L r t . r o - L t  of Cor~~’-r c-~~, Bureau of toe Cercia-
“U.  S. Cc - cu r of A6rv 0 ‘.urc ” for the census year s .

9. PRINCIPAL PRODUCTS . — The pic a: ~pal a,i;r -
~~~ I U ~-vl product:

In the base- cLad 1 arc-a -’ir(- rice , whea~~. oats . c - r ~ rum . -o~ t~- cn . live—
s’o--- k , and 1 0 1  Li~I’ aral dairy products . S i n - -c 1929 the t- L v J  value
of all Ions pr- ducts sold in t h- tudy area h r-

~~~a-d fr—cs 13 .9 ~
.0 p - r ~er1 t- ol t he- -ia hi cr i ’~ 1 produc I or~ , a -. -~ r o: ~~ :6 cu -. 5 . ~ per - cr 1

Data on :1’ - ;dact ion is pr -:-- r t~- d  O r ophi  cal 1’-, in fi~~:r I - 
5°

~~ . PROJECTION . — Ic - -~ Ir1 ;I. ru - - L~ r,~- Lb .’- fu tri r- i ac of fa rm
• produ videra tior t  wv: - given ~~c 11t ~0’ - -

~ 
j ü O S  prepared U the So~ I

• Con se rvat ion  S~- r -- .- i  c , U. S. D- tntcnt f A O r - I I - u i ru re  F r  I - bc U.  S .
St ud y Com m i s s i n n — T c x r i c  , and Ui- i- -pci  t~ “A 50— cc-o r- L I I .  Al:- ’ at U. S -

A~ : -u ture, Unit-- d S’ - - - t o :  D -pvrrr n c-n t F A~-i -~ -u i ore . W,:rb~ atItoc , D .  C .  -
June ~~~~~~ In vi -w ~ f the r u l , L I l l v  h-:- re--~ring jopu triro on and t ’.’eI-
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increasing demands for food, it ~~ believed the project ons are
conservative. Table 28 summarizes the projections and gives the
factors of growth. Figure 24 shows graphically the historical
data and the projection.

TABLE 28

PROJECTI ON OF VALUE OF FARM PPO1~ JCTS SOLD

Year United States _____Te xas____ Study area

VALUES IN ~ iOUSAI1DS OF 1960 CONSTANT DOLLARS

1960 30,340,400 2,180,000 1,540,000
1970 35,397,200 2,580,000 1,800,000
2020 84,278,000 6,200,000 3,940,000
2070 200,019,500 14 , 910,000 8,470 ,000

FACTORS OF GEOW1~I

1970 • 1960 1.17 1.18 1.17
2020 • 1960 2.78 2.84 2.56
2070 + 1960 6.59 6.84 5 .50

AVERAGE ANNUAL PERCENT CHANGE

1960 to 2070 1.73 1.77 1.56
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PROJECTION OF LABOR FORCE AND EMPLOYMENT

80. HISTORICAL DATA . - The two major sources of statistics on
lab or fo rc e  and employment are household interviews and payroll reports
f rom employers. The decenial census by the Bureau of the Census is an
extremely comprehensive household survey resulting in a wealth of data
on the number and characteristics of the inhabitants of the United
States , including data on employment and unemployment . Additional
household surveys and payroll report s are conducted by the Bureau of Labor
Statistics.

81. EMPLOYMENT AND EARNING STATISTICS. - Data on number,
employment status, age, sex, color, marital status, occupation, hours
of work , and duration of employment of persons 14 years of age and
over are obtained from a sample survey of the population. This survey
is conducted each month by the Bureau of the Census for the Bureau of
Labor Statistics. The information is collected by trained interviewers
from a sample of about 35,000 households in 333 areas throughout the
country.

82. Data based on establishment payroll records are compiled
each month from mail questionnaires by the Bureau of Labor Statistics,
i~ cooperation with State agencies. The payroll survey provides
detailed industry information on nonagricultural wage and salary
employment, average weekly hours, average hourly and weekly earnings,
and labor turnover for the Nation , states and metropolitan areas.

83. The data obtained from these two surveys are adjusted,
compiled and published by the United States Department of Labor, Bureau
of Labor Statistics. The most recent publication available is Bulletin
No. 1312, “Employment and Earnings Statistics , for the Unit-ed States,
1909 - 60, ” issued 1961.

84. RELATI ON BE’IWEEN ThE HOUS~~1OLD AND PAYROLL SERIES. - The
household and payroll data supplement one another, each providing
significant ty-pes of information that the other cannot suitably supply.
Population characteristics , for example , are readily obtained only
from the household survey whereas detailed industrial classifications
can be reliably derived only from establishment reports. Data from
these two sources d i f fer  from each other because of differences in
definition and coverage, sources of information , methods of collection ,
and estirna ing procedures. Sampling variability and response errors
are additional reasons for discrepancies. The factors which have a
d i f f e rential  eff’ec~ on levels and trend s of the two series are
described below:

~~~. Employment.

(i) Coverage.- The h- -vvehold survey definition -F
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mr2  ~-m
- - ct - - r:prl. - s / i L[ and saj-:ra’ ‘o- r,:err ( ir:ckud 1ng domesti or :

:~~~cl cther ro-ivr .te household w ‘ri-:ori: ) . :: -I  I — - rn’ c;’i-d personr;, rind
u -ipai d workers  who ;II)rl-r - - d  15- hours or more dur ing the cur -- c -p week
In f -ro l l  p—oper at ed  (-r . t€ -rp r i rco-  - u;-ment in both -vns and r:cnfarrn
i nciurtr-Ies is In—rl uded .  The payroll :ur •-ey co- .’erc only wage rind
sal-c r-;: empio;-~eer on the payrolls of a c,farm. establishments .

(o ) t-lul t ipl 0 a l~oldi n g -  - The bour ehold  approach
:‘;i-c- -: des Icf-:ma-:tion on the work status of th’ population wi thout
dupl i ca t ion  sin-c e each verrur , is classified a: employed , unemployed ,
or not in the lab:-r For’:c . Emp cied persons holding more than one
job are -c -aunt-c d only once- and are cLassified ac -or-ding to the job
at whi ch the;.- worked the grea tes t  r.ucfre r of hours during the survey
week . Is the i’I7~Ui’05 based :o. establishm—nt record:, persons who
worked in more than aa,- estazlichmeat during the period of reporting
ar e- counted each t ime theIr name: anpear on payroll:.

( 3 )  Unaao -d absences fr-urn jobs. - The household curve;.’
:r,-clu-Jer -arnTin(-, the eror~i oyr,-d all pers- - ns who had jobs but were not at
work during tha- cur --ep wr-~-k__ tho t is , ve:’c c-a t working or looking for
w~ c.: b-ut had ,~ -Lv lb cc which they v -re temper-ar-U; : -Urea:. because of
Ulness, i--ad weather. -‘ac- t i - an ,  ba1o:--~ aagemer•t d i s r - u le .  or because
‘ :o-l v’-re- taking tim-: II fur ‘:aUous or-her reasons , whe ther or• not
the-- we- re paid 1.1 , ::r employer :  for the- time aft. I:. the figures
based on :cayr 11 reacr-t:: • per: a:, -an paid sick 1 c-a-cc , paId va::ticn .
or paid holida~ rI-oded. I Ut not those on eave- without  pay for
the- ent r~ pa;-rail period.

b. Hou:c of Vork.- The hour - k-:ld :‘,ur-vcv ro - -acore : hour:
actuallyw : m i d  sic-re - u U-. - pap~’oll var’ ’ :;,’ measures hours paid for

- I:. 17-- ii- au:-ch., I rl car ey data , all per: car w ith a job
L:. n-.~t at work arc: exc luded i c -c c  the hours d isr  r lbut  ions and the
~ar:~otations of a-c-crop-- Lear, . I:. the p-a- r.6 I sui-v -’-- ,- . cmpl 00 cr -v
rca paid vii ’.’ tier., pa . d lio l id -ip ,  or paid s I ck  leave -ire included and
assigned the- aurni-er -:f i~-cur-s fo r whI ch  ‘t hey vu- re p-ri0 luring the
r-cp:rein~; per :b .

~3 5 .  DAiIA USED IP :l~rS STUDY.- The C’-a::ur Rep :rI s of the U. S. 
meat, of 0-anmer re and Pal I t::. 1312, cited abc-ce . are the

pr-m elD-il sour--i-:: uf d- t.u used in the stici;.- of Labor I” -r~-e and
EnnI , ; - r -e - : , t .  These lce,’o l c- -’-n suppic ~~t-.-d ly si mi l a r  hid art c-r I dat::
extra-itr:u lrv~i ‘i i i  :t)rt -a l Sta: is:.Ics of the U n i t ed  St a t e s , C- Ua~ - r I
Tim - : :  i ;  195 ( “ m d  fra n tifl: ‘inn::- I publ.J. cati on - “S t I  I : t I cal Al’s- re :t
of c i a -  U n • t r-d St mU-r.. ” lie-tb of IL ’- l a l t -r  are m r - c-p-u-ed by the
UaI t -  -d S t-ot i s D ’-; - - a- a’ i F  C a m - m i - : - - - - , Bur--nu ‘f Ia: C--ncur r . Additio n-ri
Ut- - na-:ti or: at the mi Le ’ - -n il Jo-vu is has te r n received from lir e
Tí -rrmr ~~ip1oyment C m-irni sir I ::: ‘-ad I h - 017 1: ::: Employm ent Security
C -rruc7sci-m.
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Statistl:m’LI series prepared undei Bureau of I~ bo r concept
of - -sipi-g -m -nt d i f f e r fr -u rn srrnil-ar statistics prepared under the
I - - vu at Cc’n:::u cept , in large part, due to the def in i t ion of
:‘mI I ’:n:rOat :ri~d r n a I t~ ple job holding . In . mcmc t instances, data on
non-agr ic ultura l ( :rnp: ayrnent are in rc-a:ona :~- i y  close,: ~~lreement . In
the f ie ld  of agr i c ul tu r a l  empl oyment figa ro -s for  the past three
:cr~cu:’ r- c- .rc s differ I ’m-cm BI~ amo::ats for tim-c same years by se-con
to 32 per-cen t .  The 1:1 juwir.g t - ::Lu latiorm gl ees comparative data on
afri :01 tar-I , nonagricul tural and total employment for the United
States as rc m’ur ted b-v t ir e tw-~- agencies  and their relative rnagnitud-’- .

Bureau of I,:bor Bureau of the BI~~ +
Statist ics Cons-.,:: BC

(Numbers in thcuzar~
’
~~
)’

:a tura.T 9, 5le~ 8, 415 1.13
tion-a~ rl,:u tur:1 ,

‘. 1-1 - 1
‘ . 27’ 6, ,  I~~~(

A;r . tar-al
N :i- - :prl- ultura l. 7 , 2 1  -- - , 737

Tat-I ~~~~~~ -~,2’3 -

Apr - I  ,It ura l. 5, 23 , ,35 ) 1.32
7-: v -apr-i ulturol C C ,  - CU t I  1. 01,

To-SI - - . -
~~~~ 

- . ga 1.

Frcc the- above , It mlght. be ran ‘laded that about 2 million person:; -or
3 percent  f the total iii I C C  ha-Id maTh I ~;iI e- jobs .

8’;’. I :. cr-Ocr to dev il-c l a st-mtj~ ti:rr1 cer:es at the b —cal level
;omp -mrall ~- to t im- .  nation a l se r ie s  it h-or: been ne ess-cr.- in some
iristan ‘c- s. t i  - s t  r’cuaI .ote  hur ’, : , m r  of the C- . -a : a:. data f-c r -counties
at the :mt~~’ Indi cate-c3 for t n e  States. Tabl e 29 gives the civilian
lab ~- r f-tmr:i. . ur~-.:mpl’ycc--r t, and ‘mpl-;;’m -ct icy major tudor ti -les fur  the
Na t b u d  Sta t o-:: , Ti-sos , and the base stud;: area in ]~~rfl , 1950. mr.ml
I-C T and tIir- pr-r- -nt of emi ’:I: , I -m mc d c-n total erri:l :~~~erit -
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89. LABOR FORCE . - E~~ ~a~ t er~ ~~~
‘ ~~il~ i ] e  1a~:o r  force  arc based

~ the m~~ r ~ peroono ’ln tho a~j o group fro~o 15 to C~ , inclusi’:e .
Table 3C pror t1v popu~~~t~ on Ly age group of tIl e United States and
Te::a~ for  t~o ‘~~~ ur ; ::car ~; J9~ C ~hrou t;h J~CC , and the base study area
far tho en:~uo yea r~; 1930 through 1950. Figure 2C ~howc similar data
f~ r the U a i  ted Stat€ ~ from 19] C) through 19(0. Represented as a percent

the t~ t~a1 p~)pu1ation , the a~ c croup 5 -~Th do ca rd t etween ~~~~~ and
15(0 f rom ‘0~out (5 p( r ent  to about 60 percent , while the nurthe~ of
pe rsons o:or (5  i ri i~ed from ~‘bout 5 pc r ’ent to ahout 9 percent c iur in ~j
t h e  came per .od

9 C.  PRODUCTIVITY . - For the purpose of this s tud~ , i t  was found
h e l pf u l  to ure a measurement If productivity which was constnicted rn
the e i - . i]~~an ~~1cume received l y  persons for participation in current
pr~~u : t ior ., i y industrial  ccurcec .  As is illustra ted in figure 2’~ , thi i-
component f the aaJ~i ona1 income , ~hi oh consists of wage s and s a c~r ’~e~; .
other lahor  ~na no , and proprietor ’s ~n unr , in 10( 0 amounted to ~~
percent  of t h e  ;~ross national prod%ct. Since 1929 when it amounted to
55 percent , it has ranged tu a high of 6(  percent in l(~~( and has avera ~o :
a o)ut (3 percent since J~~1~O. Fj r  ease in reference , i t  ~s called produ ’.
income of persons .
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TABLE 30

POPULATION BY AGE GROUP FOR THE UNITED STATES, TEXAS
AND THE BASE STUDY AREA

ftge group Population in thousands
1930 1940 1950 1960

UNITEI) STATES

0 - 14 36 ,085 32 ,973 40,483 55, 1.187
15 - 61.1 80,051 89, 676 97,9144 106 ,1451

15 - 211. 22,1439 23,922 22,099 23,873
25 - 511. 149,209 55,182 62,551 67,053
55 - 611. 8,403 10,572 13,294 15,525

65 and over 6,639 9,02Q 12,270 16,526

Total 122,775 131,669 150,697 178,464

~~~AS

0 - 114 1,877 1,79 7 2 ,247 3, 173
15 - 64 3,715 14,271 4,951 5,662

15 - 211 1,188 1,205 1,235 1,372
25 - 534 2,216 2,645 3,150 3,538
55 - 634 421 566 752

65 and over 233 347 5J. 3 ______

Total 5,825 6,415 7,711 9,580

BASE STUDY AREA

0 - 1,492 1,360 1,576 NA
15 - 64 2,938 3,317 3,635 NA

15 - 211 948 928 863 NA
25 - 534 1,742 2,058 2,339 NA
5 5 - 6 11. 248 331 1433 NA

(5 and over 183 275 401 NA

Total 4,613 4,952 5,913 6,844

NA - Not availa ble
Source : Unite d States Department of  Commer ce , Bureau of the Census .
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-600

500
H C-102 .2

_ _ _ _ _  _ _ _ _ _  

B-~j~~
~ -300

-200
A-321.

-100

INCOME RECEIVED TOTAL GROSS
BY PERSONS FOR PERSONAL NATIONAL
PARTICIPATION IN INCOME PRODUOT
CURRENT PR0~ JCTI0N

TOTAL VALUE $321.1 $1402.2 $504.4
BILLIONS

A - Wa ges and salaries $ 271.3
Proprietors income 148.2
Other labor income 10.9
Minus personal contribution s

for social insurance - 9.3
Total $ 321.1

B - Rental income $ 11.7
Dividends 114.1
Personal interest income 26.2
Transfer payments 29.1

Total $ 81.1

C - Capital consumption allowances $ 143.1
Indirect business tax and nontax liability 145.6
Business transfer payment s 1.8
Minus subsidies less current surplus

of government enterprises - .5
Statistical discrepancy - 2.6

Corporate profits and inventory valuation adjustment .  145.1
Contributions for social insurance 20.7
Excess of wage accruals over disbursements .0
Minus Government transfer payments - 27. 3
Net interest paid by government - 7.8
Dividend s  — 14.1
Business transfer payment s .  - 1.8

Total

FI(XJRE 27. PERSONAL INCOME AND GROSS NATIONAL PROWCT - 1960
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91. Data on production income of persons at the national level
as well as by states are available in publications of the U. S.
Department of Coi~~erce, Office of Business Economics. Data from 1929
to 1955, inclusive , are contained in “Personal Income by States Since
1929” and current data are published monthly in the “Survey of Current
Business . ” It has been estimated at the level of the base study area
by relation with other indicators .

92. PRODUCTION P~~ H~ JR . - The income received by persons for
participati on in current production was reduced to an hourly rate
based on the number of persons employed and upon the average weekly
hours worked by individuals in industry . Table 31 compares the gross
natio nal product per hour , total personal income per hour, and
production income of persons per hour , for selected years from 1929 to
1960, inclusive . Table 32 gives the production income per hour, in
1940 and 1960, by industry , for the United States, Texas arid the base
study area.

TABLE 31

?‘EASURES OF PRODUCTION

Gross national Total personal : *Production 
—

Year product per hour : income per hour : income per hour

VALUES IN 1960 coNsTAr~’r DOLlARS

1929 1.77 1.28 0.98
1933 1.64 1.21 0.89
19340 2.19 1.52 1.21
1946 2.57 2.09 1.73
19148 2.59 1.94 1.61
1950 2.80 2.114 1.73
1955 3 .30 2.146 2.02
1958 3.110 2.70 2.17
1960 3 .56 2.83 2.20

AVERAGE ANNUAL PERCENT CHANGE

3.929 to 1960 2.3 1 2.59 2.614
1940 to 1960 2.50 3.16 3.011

* Civilian income receive d by persons for particip ation in current
production .
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TABLE 32

PERSONAL INC(~4E PER H~ JR 07 THOSE PERSONS ENGAGE) IN PRODUCTION

1~kO : 1960 : Avg ann percent
Industry : 1960 conatazit increase

dollars : 1940 - 1960

UNI~~~ STATES

All industries 1.21 2.20 3.04
Agricultural 0.143 1.07 li .66
Non-agricultural 1.117 2.32 2.31
Mining 1.52 3.04 3.84
Construction 1.35 2.77 3.66
~~.nufacture 1.57 2.51 2.37
Other’ 1.61 2.18 1.53

Al]. industries 0.98 1.92 3.31.2
Agricultural 0. 148 1.18 4.60
Non-agricultural 1.21 2.02 2.60
Mining 2.50 3.48 1.67
Construction 1.12 2.03 3.02
?.~.nufacture 1.28 2.31 3.00
Other’ 1.25 2.00 2.38

BASE STUDY AREA

All industries 0.96 1.91 3.50
Agricultural 0.145 1.13 14.71
Non-agricultural 1.21 2.02 2.60
Mining 2.31 3.36 1.89
Construction 1.10 2.01 3.06
}*3nufacture 1.28 2.32 3.01
Other’ 1.25 2.06 2.53

•Othe r includes: Transportation , communication , utilities , wholesale
& retail tra de , finance , insurance , real estates, business & personal
services, public administration, and remaini ng unc lassified industries .

vtI—81e
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93. ESTIMATES OF FU’IURE EMPLOYMENT. - The estimates of future
employment in this study assume an overall increase in productivity
of about 1.9 percent per year. Table 33 gIves the estimated civilian
employment in the United States , Texas and in the study area by major
indust ry in 1970, 2020 and 2070 compared to the actual employment in
1960. It also shows the factors of growth . The four basic industrie s,
agriculture, mining, manufacture and construction are separately
estimated . A].]. other industries ; i . e . ,  transportation , co~~unicat ion ,
and other public utilities; wholesale and retail trade; finance,
insurance, and real estate; education, both public and private ;
federal, state and local government; recreational services; etc.;
are all grouped under “Other Industries. ”

__ 
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mADT1’
J 4tJ .)4U.~

1-fl~ JP -c~ Ioi : OF L’030R F01~CE .~1TiJ ~ -~ L0’fl.~ NT BY II -DU~3TI~Y
wr~Tbou.saü ~~~~.asda : 3.970 : Tho~.sn~a : 2020 Thou.scAs 2070

106u1tr7 of of i • , of of
~~lcT ss ~~~1ø~~~i 1.960 ~~~1c~’ss 1960 ~~~1O2I.S 1950

AVicultur, 5,723 6,1.31 1.12 7,1.51. 1.30 7,987 1.40
~os.A~~tau1t%are 60,958 74,977 1.23 154,591. 2 .54 299,213 4.91

661 83.1. 1.23 1,621 2. 1.5 3,072 le.6~
000atructtoD 3,858 4,61.0 1.20 8,589 2.23 15, 053 3.90
~~~ufactur. 17,708 21,83.8 1.23 45, 211 2.55 70,042 3.96
Ot)*r tnâua txisi 38,731 47,705 k~~ 99,173 ~ 21.1,046 5~~Total ~~~1c~~sot 6o,68i si,~~~ ~~~~ 1b�,uu8 2~~3 yJ T,~~~ ~ Ir
Uns~~1oy..nt 3,931 3,392 0.86 6,752 1.72 12,800 3.26

Total labor Yorc. 70,612 81e,U00 1.20 168,800 2.39 320,000 ..53

A~~tcu1tur. 1.02 455 1.13 51.1 1.27 ~01 1.50
Non-A~~1cu1tu~~ 3,084 3,923 1.27 10,126 3.28 20,135 ~-53

107 1.3.5 1.21 340 3.1.8 622 5.81
Couatr~&ctton 259 311 1.20 585 2.26 975 3.76
löa~atacture 547 718 1.31 2,1.38 3.91 3,650 o.ó7
Ot)ar todustri.. 2,171 2,758 1.27 7.063 .2 14,888 6.0.3

Total ~~~1oiwit 3,Le86 ~,YIU r~ 1ö,o3~? . 20,736 5~~Uns~~1o~~~nt 161. 182 1.13 443 2. 75 864 5.37
Total labor Pbrce 3,647 4,560 1.25 11,000 3.04 21,600 5.92

T5Thfl( ~A5I S~JDY MTA

A~rtcu.ttui. 296 323 1.09 31.3 1.16 396 1.31.
Non-A~rieu1tuz. 2,273 2,782 1.22 6,799 2:99 1.3,211. 5.84

m.ntn~ 78 93 1.19 221 2.83 396 ~.08
Con tructton 1..~36 217 1.17 1.07 2.19 397 3.75
~~nutsctur. 1.46 578 1.30 1,7ó1e 3.96 3,213 7.20
0t~~r 1.~duat rt. . 1~.563 1,894 1.21. 4,1.07 2.82 8,963 5. 71.

Total ~~~1o~~~nt 2,569 3,165 I~! 7,1Le~ ~~~ L3,~70 ~~~~
U~~~~1oy~.nt 11.9 129 0.07 298 2.00 570 3.83

Total labor bros 2,718 3,231. 1.19 7,1.40 2.74 14,21.0 5.21.

9 14. IIICRF.A2E IN 7O~~.L ~ -~ WY?--t~ IT. - Thc- in ~~r r r ~. : c  ~n t~~~n.1
1D1 yrn~Trr~. r’’u ~O r.r ~ - . rn j-- ~j inur .] p r-’ ft pr- ~~~~ ~

Increase in Total ~~p1o~ment
- - ra-~~ ~r~ir’~ ~k- r ’  ‘nt

‘ J -“ -2~~~ 2- 2~ -• ’~070 ‘ -

Un~~c.3 ~~~t t~~s 2.’2 ]. .3~ ] .2~ .4~
Texa~ 2 . 3~, l.~~ l.3~
Base study arce. l.~~ i.C~ L~ 1

vii-86

- —  - - -  —— - - - ~~ 0 - — — - - --~~~—
. S



‘ 
PROJECTION OF TOTAL PERSONAL INC0~~

95. HISTORICAL DATA. - The historical data for the Unit ed
States and Texas were extracted from publ icat ions of the United
States Department of Commerce. Data for the base study area are
based , in part, on “Sales Management Survey of Buying Power,” and
in part on independent estimates developed by the Fort Worth
District .

96. Personal income is considered the most comprehensive
measure of economic activity available in all the areas of this
study . It is the principal component of the gross nationa] product ,
and at the national level the average rate of growth since 1929 has
been about 3.3 percent per year , practically the same as the rate
of growth of the gross national product . Figure 27, page 82,
illustrates the relationship of personal income to the gross
national product , and table 314 shows the historical data for the
United States, Texas, and the base study area from 1929 to 1960 ,
inclusive .
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TAB.U~ 34

PERSONAL ~~COI€

United St ate s Pex*p - : Bea e 8tud~’ Arei
Avg Ann - Avg Ann : Avg Ann

Year Values : Perce nt : Value s Percent Values Pe rcent
Change Chan ge : Change

VAlu ER IN lhaLLIONS ~~ 1960 cONSTANT DOLLARS

1929 147,946 14,753 3,721
-7.98 -10.50 -10.64

1930 136,135 4,254 3,325
-6.25 -6.51 -6.65

1931 127, 621 3,977 3,1014
-15.16 -15.04 -15.17

1932 108,273 3,379 2,633
-0.41 3.20 3.00

1933 107,831 3,487 2,712
9.73 9.12 8.96

1934 118,323 3,805 2,955
9.47 10 .46 10.25

1935 329,531. 4 ,203 3,258
12.53 13.99 13.81

1936 145,763 4,791 3,708
4.40 9.66 9.47

1937 152,171 5,254 4,059
-5.72 -0.32 -0.49

1938 143, 465 5,237 4,039
7. 90 5.63 5.4 7

1939 154 ,794 5,532 4 ,260
7.( ~~ 5.87 5.68

191.0 165, 658 5, 857 4 ,502
16.54 18.83 18.24

19141 193,064 6,960 5,323
15.08 25.73 25.12

191.2 222,172 8,751 6,660
14.19 26.27 25.66

1943 253,691 11,050 8,369
6.25 8.52 7.99

191.1. 269,559 11,9% 9,038
0.1.0 -1.68 -2.16

1945 270,640 11,791 8,843
-1.49 -4.77 -5 -d ~.191.6 266,618 11,229 8,380
-6.07 -1.72

1947 250,433 11,036 8,195
1.87 0.% 0.41

191.8 255, 122 11,137 8,229
0.04 9.07 8.52

19149 255,220 12,11.7 8,930
8.67 5.05 4.54

1950 277,335 32,761 9,335
14.00 5.67 5.83

1951 288,1438 13,485 9,879
3.99 5.09 5.26

1952 299,944 14,172 10,399
14.1.2 1.57 1.73

1953 313,208 14,395 10,579
0.33 2.45 2.62

1954 3114,250 14 ,748 10,856
7.81 7.714 7.90

1955 338,7~~ 15,890 11,714
6.12 5.61 5.76

1956 359, 499 16,781 12,389
2.11 3.85

1957 367,078 17, 1.27 12,887
0.57 0.% 1.07

1958 369,160 17,587 13,~~55. 41 4.10 14.27
1959 389,137 18,308 13,581

3.36 1.09 1.21.
1960 bC~ ,200 18,508 13,71.9

8e,,rc.: k. t.st .
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97. PROJECTION .- Proje ’tions have been constructed at a
lower average annual rate of increase than the historical rate.
The current trends indicate that the rate of growth for Texas and
the base study area will exceed the rate of growth of the United
States . The growth factors for population and for per capita
income for  Texas and the base study area are both greater than the
comparable rates for the United States. Continued urbanization
and industrialization, especiafly in the coastal region where
chemi al manufacturing exerts a large influence, contribute to the
high rate of increase predicted for the base study area. Table 35
suimnarlzes the projections and the factors of growth. Figure 28
shows the data in graphic form.

TABLE 35

PROJECTION OF PERSONAL INCOME
- 

United Base
Year States Texas study area

VALUES fl~ MILLIONS OF 1960 CONSTANT DOLLARS

1402,200 18,508 l3,714~9

1f~O 557, 600 26 ,500 19, 14-00

2020 2,5714,200 157,900 107,300

2070 11,120,000 750 ,600 14914,800

FACTORS OF GRG4TH

1970 e 1960 1.39 1.Il~3 1.141

2020 ~
. 1960 6.140 8.53 7.80

2070 ~ 1960 27.65 140.56 35.66

AVERAGE ANNUAL PERCENT CHANGE

1960 to 2070 3.06 3.142 3.31
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SUMMARY

C1~~• GROWfl 1 RATE3 OF ECONOMIC INDICA~ )RS. - A summary ‘~~~~ ~J s’ on ‘~al
and future growth rates for the variou s Indicators in i1L~ o~ dy i:. r ivc~.
in ~-ah i e  36 .

TAB1~ 36

SUPe AB Y 0? ~~~‘8l R~41~ S

___________ - 
\vera€e annu al perce nt inc _______ - —

United Stateb Texas bacc 5tudy area
1~~+0 to : 1960 to 194 0 to : 1960 to ibt~~~R T i~~~T~to

Economic indicator 1960 : 2070 1960 2070 1 +00 2070
ex~ept : : except e x ept

as : as as
noted : noted : noted

PopulatIon 1.5 1.14 2.0 1.6 1.6 1.5
Urban populatIon 2.6 1.0 -. -~ 1.0 4 . 14 1.7
Nev constructiOn 14.3 2.5 6.6 2 .0  6.5 .r.

Value added by manufac ture 5.1(l) 3.2 0.5(1) ~~~ 8.3( 1) 3.5
Mineral production 3.3 3.0 14. - i ~. u 14.7 3.0
Heteil ealea 4.1 2 . ,  .0 3.~ 

-v. 4 3.1
Bank deposits 2.0 3.0 6 .4  3,~ o. +

Whe at export s 5 .7 (2 )  1.1 - - 25. 1, ~~~~
Value of farm products sOld 2 .9(1) 1.7 2.8(1) i .o  2 . i ( l)  i .o

~~p1oyment 1.7 1.14 2 .5 1.0 ~~ .

Personal income 14 .5 3. 1 ~~
. 3. 1. 

~~.

(1) 19140 dat a not avai 1~~1e; 1939 to 1960 used.
(2) Saaed on 1950 to 1960 .
(3) From three Texaa ports, Galvesto n , Houston , and Port Artour .
(1.) Based on 19514 to 1960 .

99. APPLICATION OF ECONOMIC INDICATORS. - Indicators have been
selected from two 3tandpoints: availabilIty of basic data, and
applicability to the various project purposes to be considered.
Application of the indicators will be accomplished in the appendices
pertaining to the individual purposes . This will require adaptation
and modification. Population and economy differ from one place to
another and the indicators will be adapted to the sub-area and purposes.
The broad indicators to be considered for +~a~~ project purpose are as
follows:

=
VII-91



Project Purpose Indicator

A . Navi gation Population

New const ruction

Value added by manufacture

Wheat exports

Value of farm products sold

B. Flood control Population

New construction

Value added by manufacture

Mineral production

Retail sales

Value of farm products sold

Personal income

Bank deposits

C. Recreation and fish Population

and wildlif e

D. Water supply Population

- New construction

Value added by manufacture

Personal Income
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- COMPREHENSIVE SURVEY REPORT

- - 
ON

TRINITY RIVER AND TRIBUTARIES, TEXAS

APPENDIX VIII

COMMENTS OF OTHER AGENCIES

INTROWCTION

In accordance with the Interagency Agreement on Coordination of
Water and Related Land Resources Activities approved by the President

I on May 26, 1954 , draft copies of the Main Report and appendixes were
sent to other Federal agencies at field level and the Texas Water
Cosunission for review . Letters from these agencies containin g their
coamients and rep lies where approp riate are presented in this appendix .

—k- — -- - _ _~.____ -~.u=-=-_ 
~~~~~~~~~~~~~~ --~- -- - r•~~- - —



UNITED STATES
DEPARTMENT OF THE INTER ICR

NATIONAL PARK SERVICE
Southwest Region

Santa Fe , New Mexico -

IN REPL’V REFER TO:

L7423
AUG 

~~~~
- 

~~2

District Engineer ,
U. S. Army Engineer District , For t Wor th
P. o. Box 1600
Fort Worth , Texas

Dea r Sir:

Thank you for the priv ilege of reviewing the draft of your “Comprehensive
Survey Report on Trinity River and Tributaries , Texas” dated June 1962 ,
inclosed in your letter of 11 Jul y 1962 , SWFGP . We are quite interested
in the Main Report and Appendix V , Recrea tion , and Fish and Wildlife ,
in view of our recreation studies and cooperative ~~rk on your pro-
ject and on various other water resource proposals in that genera l
Sta te section .

Our review discloses that we have no co ent s . The draft of the main
report and the appendices (II , III , IV , V , VI, and VII) , serial
number 10, are being returned as you requeettd . When distribution
in final fori,t is made , one copy of the Main Report and of Appendix
V viii serve the needs of this office .

Sincerel y yours ,

~~~~~
Leslie P. Arnbsrger
Assis tant Regional Direc tor

!ncloeur•~
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4,
DEPARTMENT OF

HEALTH, EDUCATION , AND WELFARE
REGIONAL OFFICE

PUBLIC HEAL TH SERVtCE 1114 Commerce Street
Da l l as 2 , Texas

Augus t 9, 1962

Your Reference:
SWFGP

Dis t r i c t  Engineer
U. S. Army Engineer D i s t r i c t , Fort Worth
P . 0. Box 1600
Fort Worth , Texas

Dear Sir :

The draft copy (Serial Number 12) of your “Comprehensive Survey Report
on the Trinity River and Tributaries , Texas ,” dated June 1962 , has been
rev iewad.

Our “Water Resources Stud y, Trinity River Basin , Texas ,” which evaluates
municipa l and industrial water supply and water quality control require-
rnents , is included in the report as Exhibit 1 , Appendix II. Several
minor inconsistencies of data ar~i reporting were revealed by our review ,
however , all of these have been resolved in meetings with your staff.
We have no further c omment .

The draft copy of this report is being r1~turned as requested. The op-
portunity to review the report is appreciate d.

Sinccre ly yours , A

~~~~ ~~~~~~~ ~~
E. C. Warkentin
Associate Regional Health Director
for Environmental Health Services

Separate cover:
Report

‘1111-3
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R!GIO~ SIX
- A R K A N S A S

LOU ISIANA U.S. DEPARTMENT OF COMMERCE
=40MA BUREAU OF PUBLIC ROADS

06-41 Austin , Texas

July 25, 1962
I~ ~EPI.Y ~ EF~ R TO:

Colonel R. P. West
District Engineer
Corps of Engineer .
100 West V ickery Boulevard
For t Wor th 4, Texa s

Dear Colone l West :

The draft copy (serial number 14) of your “Comprehensive Survey Repor t
on Trinity River and Tributaries , Texas” forwarded with your letter
dated July ii , 1962 has been reviewe d and is returned herewith.

The construction of the multip le- purpose channel requires the construc-
tion , re placement and modification of 44 high- level highway bridge..
In addition to the high-leve l bridges crossing the navigation channel,
a new br idge to replace the existing First Street bridge and modif i-
cat ion of the Beach Stree t and the two R iver s ide Drive bridges in
For t Worth will be required .

It is noted that the estimated cost of the Tennessee Colony Reservoir ,
inc luding highway relocations within the reservoir area , is to be borne
by local co-operation . The basic regu lation . of the Bureau of Public
Roads will not permit the use of Federal-aid highway funds to be used
to relieve local interests of obligations they agree to assume as a
condition of any approved project.

We apprec iate the opportunity to review the draft report on this project.

Sincerely yours ,

Division Engineer

VIII-4
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OIO~4 SIX

I: KA NSAS
OUISIANA U.S. DEPARTMENT OF COMMERCE

OKLAHOMA 
BURtAU OP PUBLIC ROADS

P. 0. SOX 11037

FORT WORTH 16. T EXAS

Ju1~’ 30, 1962
IN REPI.Y RCF~ R TO,

Coirmel :~. p~ ~~~~ 06..O0 .1
Di st rict ~ngineer
U. S. Arniy Corps of ~flgineer8
1~0 W’~st Vickery Blvd .
Fort Wart’: ~~ Texas

L > a r Colonel ~k.st:

p.~.r~~mce ~s ~a-i~. to y c u r  lc~..Ld r  dat — i 11 July 196? a- ’. :resseci to Mr.
— J .  :-

~. P a~~~, )~~‘~~~Hr . ~~~~~~ /tustir ., Texas , and the enclos.’.i draft
oc-py of  you :- “Jc —~ r -~’.n r c~ v~ Sir’-~y ReporL or~ Titn!ç ;iver and Tribu—
t .ar ies, T.x~~ ,” ~~~~~~~~ I j r.c ~~~~~ ~ ai ~ reviewe’i the it:for:~ationa 1
copi~ s 01 ~‘ou : ~~~~~ r ar.i r~port wh~ ~h w’~r~ fun.is*~. this office .

:~r. Pa~’~ r a-l c ~-~t~ r-:- : az. -i Yr.  L. S. Joy is now Divis !c~n ~ngir~eor in
Austir .. T~ ori . ’ i r ~ai ~f .~.r. Coy ’s July 2~ repJ ’. ir.corporating his

.3 ~r. t:-~ x-~:rc- z’t. is enCloSed ,  Tn~ draft copies of the reports
: u r ~ sho i t r .  ) i ’J i ~~~~~ a~ ’i ~.-gi ::r .al  cl1i ’o s, s~ ria 1 r.umhers 1 ar:i 17,
a r ,  bo~~r , ’. : - - t - ~:’~~~.

a iJi t~ ~~ ~- -~ 
‘
..

~~~
. - -:- ‘ s - urv~ t an-~u 4~ htg hway relocation s withi ‘i the

‘ c H.~; H~s- rv :i  r, W ’j wish t~ f~o~r . t  o .i t. that the sa~ne r~s~ r i  c—
~~i - ~rs a~ air ~~~ ~ h -  ~~~~~ r~ [ i - ;r a l—ai ~i h ighw a , funds apply in all otner
a~”~as w ’ r I ‘n l ~~ ,’ a:. 1 h i - id~’;~ rulo~’ati c’ns and alt~rat~ons are deterritin-
9d to .o~ th. x ponsih~lit~ of local irt

~er~sts , such as in the multi—
purpose cna ~.n’ 1 and 1oe~i1 f~oo~ prot~~ t ion  pro jec t s .

a:)or~ ~ t .  of Oo r t ’r it~ you have affo r1-~d tn.? ~)ivision and Re1~ior.al
r , ft j c . - 3  ~ : r- .,~ -:~ ~~~~ ~~~~~~~~ or the draft , cofly of your proposed r ~c.r t.

S~~~ ;r~ily yoa~s,

Bill L. Andrews
Assistant Rugional ~rigineer

L . 
- .~~~~ 

- ...



- UNITED STATES OUTHWE$T REGION
DEPARTMENT OF THE INTERIOR (REGION 2)

‘
~~~~~

f FISH AND WILDLIFE SERVICE ARIZONA

BUREA U OF SPORT FISHERIES AND WILDLIFE COl ORADO

P. 0. moX ISOS KA$SAS

ADDRESS ONLY THE ALBUQUERQUE , HEW MEXICO NEW MEX ICO
RE G IONA L DIR..GTOR August 3, 1962 OkLAHOMA

UTAH

District Engineer W~~MIHE
Corps of Engineers’, U. S. Army
P. 0. Box 1600
Fort Worth 1, Texas

Dear Sir:

By letter dated July 11, 1962, reference SWFGP , you requested our
comments on the draft of your “Comprehensive Survey Report on
Trinity River and Tributaries , Texas , dated June 1962 .”

We have reviewed the draft of the Comprehensive Survey Report
includ.lng Appendixes II through VII. We are pleased to note that
the Bureau of Sport Fisheries and Wildlife report dated May 1962
has been attached in Appendix V, “Rec reation and Fish and. Wild.].ife.”
Our report was based upon information we received from the Corps
of Engineers prior to December 1, 19~1, and does not reflect recent
changes in and additions to the proposed plan of developnent. Our
report also does not reflect the joint policies of the Deparbnents
of the Interior and of the Army relative to acq4sition of reservoir
project lands approved February 19, 1962. Neither does it include
consideration of the enlargement of the conservation storages in
the existing Garza-Little Elm and Grapevine Reservoirs, the
enlargement proposed for Lakevie’w and Tennessee Colony Reservoirs,
the construction of Aubrey and Roanoke Reservoirs, the provision of
water-quality control on the West Fork and the main stem of the
Trinity River, nor the provision of local flood. protection to the
cities of Garland and. Liberty, Texas • A supplement to our May 1962
report is being prepared to reflect these changes and. additions to
the plan of d.evelopnent.

We view with interest Paragraph 37, pages V-22 to V-25, of Appendix V
in which you cc*mnent on the reccianendations contained. in our report .
The consideration you have given our recommendations is appreciated.

It is noted that you recognize the importance of establishing a
national wildlife refuge in connection with Tennessee Colony Reservoir
as proposed in Rec~~~endation No. 7 of our report. We view with
disappoint~nent, however, your decision that the proposal for a refuge
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s~iould be considered separately from the reservoir project. It was
our recommendation that the proposed refuge should be made an integral
part of the plan for improvement of the Trinity River and Tributaries .
This aspect 0± the recommendation is in agreement with the wording
contained in Paragraph 1, page V-i, of Appendix V of your report
wherein it is stated, “Described here are the methods and techniques
employed In this report to meet requirements placed upon recreation
and fish and wildlife as equal physical and economic purposes served
by the multiple-purpose plan of deve1orin~~~ for the water resourcesof the Trinity River Basin. ’ (Underscoring supplied). We trust your
report can be revised to include the establishment of a national
wildlife refuge as an integral part of the plan for the project. In
this regard, the Bureau of Sport Fisheries and Wildlife stands ready
to support the pronosal before Congress or at such tines and places
as are appropriate.

It should be mentioned that our estimate of waterfowl use for Tennessee
Colony Reservoir without a refuge was based on much less visitation
to the reservoir by general recreationists than the estimate in your
report . We note that you estimate an average expected use of 6 mil-
lion visitor-days annually for general recreation. This amount of
visitation will interf ere with and prevent even moderate use of the
reservoir by wr~terfowl. For this reason, we conclude that Tennessee
Colony J~eservoir will be of only nominal value to waterfowl and will
be used but little by waterfowl unless an area is set aside specifi-
cally for waterfowl management. We wish to point out that intensive
management oi a water area is the key to making the area attractive
to waterf owl, not the water alone.

In order that our report may reflect the increase expected in general
recreation on Tennessee Colony Reserv oir, the forthcoming supplement
to our report will present scaled-down estimates of waterfowl hunting
without a national wildlife refuge.

It should be noted that our estimate of 100,000 visitor-days annually
for visitation to the proposed refuge would be over and above your
estimates ol’ £ million visitor-days annually for general recreation
on the reservoir. Thus, benef its accruing as a result of the 100,000 ‘ I
visitor days should be considered attributable only to the refuge.

In your economic evaluation of projects recommended for authorization,
first given in Paragraph 165, page 91, of the main report and subse-
quently carried throughout your entire report, we note that benefits

2

VIII-7



~‘or fish and wildlife were computed on the basis of the Corps of
Engineers ’ estimates of total annual attendance at each project
locality . Estimated annual f ish  and wildlife benefits attribut-
able to the project were calculated on the assi.~ ption that 35
percent of’ all visitors would be hunters and fishermen. A con-
starit unit value of $1.00 per visitor-day for hunting and fishing
was assigned to each se~ nent of the project. By this system of
calculation, fish and wildlife benefits accruing as a result of
the project were stated to be $6,300,000 annually, rather than
$1,236,000 as stated in the Bureau of Sport Fisheries and Wild-
life report included in Appendix V.

The system of estimating fish and wildlife benefits appearing in
your report make s no allowance for project-caused losses. Moreover,
It is not a biologically sound approach since it gives no real
consideration to the many interrelated biological factors which
bear upon populations of fish and wildlife at any given site. In
the 1’inal analysis, it is the populations of fish and, wildlife
that ultimately determine the extent of hunting and fishing.

The estimated net annual benefit to fish and wildlife of $1,236,000
shown in our report was arrived at through the cooperative efforts

~f our Bureau, the Bureau of Commercial Fisheries , and the Texas
;amc and Iish Commission. Our experience and jud~ nent indicates
this figure to be quit . realistic .

We appreciate the opportunity extended to us to comment on your
comprehensive survey report on the proposed. plan of improvement
Unde r separate cover we are returning copy No. 8 of your draft
report thciudiw appendixes.

Sincerely yours ,

Carey H. Bennett
Acting Regional Director • 1

cc:
Executive Secretary, Texas Game and Fish Commission, Austin , Texas
Re~ iona1 Director , Region 2 , Bureau of Commercial Fisheries,

St. Petersburg Beach, Florida
Director , Biological Laboratory, Bureau of Commercial Fisheries,

Galveston, Texas
Field Supervisor, Branch of River Basin Studies, Bureau of Sport

Fisheries and Wildlife, Fort Worth, Texas
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U . S. ARMY ENGINEER DISTRICT. FORT WORTH

( ~~~~~~~~~~~~ C O R P S O F E N G I N E E R S

¶00 WEST VIC KE RY BOULEVARD
PORT WORTH 4. TEXAS

~WFGP 14 September 1962

Regional Director
U. S. Department of the Interior
Bureau of port Fisheries and Wildlife
P. 0. Box 130€
~lbuquerque , New Mexico

sear ~ i r:

This is in reply to your letter dated August 3, 1962, furnishing
our comments on the draft of our “Comprehensive Survey Beport on Trinity

F~ive r and Srivut .aries , Texas , ’ dated June 19(2.

You ir ~u i : at e  that the Bureau of Sport Fisheries and Wildlife stands
ready to support the proposal for a re fuge before Congress or at such
ti~vs and places as are appropriate. However, you express disappointment
‘ha ’ our recommendation did not include the establishment of the proposed
rcfu~~ as an i ntegral part of the plan for the project. Studies have
shown h~tt the refuge as proposed is a separable economic component which
could n’ included or excluded from the overall development without
affecting t,hr justifi ation for or the other purposes of the reservoir.
The rnfu:~ will be made an integral part of the Tennessee Colony Reservoir
if the Congress gives favorable consideration to and approves the establish-
ment of a national wildlife refuge at thr’ Tennessee Colony Reservoir as
renommended by both agencies.

Th~ comprehensive survey report does not estimate an average annual
visitation of six million for general recreation. The estimated average
annual visitation of six million would consist of 3,900,000 visitors
participation in general recreation activities and 2,100,000 visitors
participa .ing in fish and wildlife activities.

The statements incorporated in comment on page V-25, of the compre-
hensive survey report acknowledge that your estimated 100 ,000 man-days
annual visitors , for scientific studies, nature observations and allied
uses would not be realized unless the national wildlife refuge is
established. The factors and basis used in estimating the number of visitors
the project will attract are discussed in the text of and illustrated by
graphs in Appendix V. The basis for assuming that 65 per cent of the esti-
mated visitors will participate in general recreation activities and 35
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SWFGP 14 September 1962
Regional Direntor

per cent in fish and wildlife activities is outlined in the text of
Appendi x V.

The annual benefit applicable to fish and wildlife of $6,300,000
shown in the comprehensive survey report was based on experienced visitor
use at compa rable operating Corps reservoirs throughout the area.

To further substantiate our estimated man-days of fish and wildlife
activities , your attention is invited to statements incorporated on page 71
of the Outdoor Recreation Resources Review Commission (oRRBC) report dated
January 31, 1962, which reads, “The demand for fishing opportunities is
expected to Increase over the corning years - 50 percent by 1976 and 150
percent by 2000. There may be a slight reduction in the amount of fish
each angler will be able to land, but opportunities can generally be
adequate if the needed action is taken. ’ On the basi s of attendance
records and studies cited in Appendix V, it Is estimated that the four
existing upper Trinity Reservoir projects under the jurisdiction of the
Corps of F~ngineers attracted about 2,745,000 fishermen in 1961. Based on
ORRRC prediction, the fishing demand at these four reservoirs could be
about L,,lOO ,000 by 1976 and about 6,860,000 by 2000. Our estimated annual
fishin,~ and hunting visitation for these four reservoirs is 14 ,900 ,000.
The comprehensive report recommends the construction of two additional
reservoirs in the immediate vicinity. Our estimated annual fishing and
hunt inL’ visitation for these two reservoirs is about 2,1450,000 or a total
of 7,350,000 for the six reservoir projects in the upper Trinity River
Basin. The above comparison does not include the Tennessee Colony Reservoir.
However, a reservoir project under the jurisdiction of the Corps of Engineers,
located in an area with a comparable population density, attracted about
1,73 14,500 fishermen during 1961. Based on ORRRC prediction the fishing
demand for tha t ~2orps reservoir could be about 2,600,000 by 1976 and about14 ,300,000 by 2000. Our estimated annual fishing and hunting visitation
to the Tennessee Colony Reservoir, which has a surface area four times
greater, is 2,100,000.

It Is realized tha t other water resource projects, both existing and
proposed, are located within and adjacent to the Trinity Basin, which
provide fishing opportunities. Many of these water resource projects,
under the jurisdiction of other agencies , were in existence during 1961
when the Corps projects attracted the number of fishermen indicated. The
majority of the projects proposed by others are not scheduled for construction
until after the year 2000.

It Is believed that our estimated visitation for fish and wildlife
activities to the project is conservative and that the estimated benefits
can be considered as net benefits .

2
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I
~WFGP 14 September 19( 2
Regional Director

Copies of your letter of comments and this reply will accompany the
report to the Congress.

Sincerely yours ,

R. P. WEST
Colonel , CE
District Engineer

3
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

P. 0. tnn 648
Tcraple , Texas
Au gu s t  13, 1962

C 1 . n,.1 ~~~. Pi West
r ) i s t r i c t  En % ineer

~~~. A i .~ . C~ rp s  nf  En g inee r s

~~~ ~6fl0
~Y r t :~ , r~~~is

~) U.- C l o ne )  ~7cst :

T i u  yo 7~ r th e ~pp rtiinit y to review the draft of your “Comprehensive Survey
~~~ n t  ~~ Tn ~i L v  R i v e r  and Tributaries , Texas”.

:~ plan p:~ ~ ited In the  r epor t  provides spec i f i c  measures to satisf y the p r esc~~t
:t ~~ r r ) ~~ected needs for ~a tc r  supp l y an d water quality, flood pro tection , r~ivi~~i—
I u recre-iti on in ! fish .ini wildli fe . Projects recommended for authorization

in  ide a ~-~u )  I~~’ n —  i npr~se channel f rom the lous ton Ship Channel to Fort ~‘Yorth ,
i L l ; )  d i u g  - .i r e u~~ s of nav i g a t i o n  locks and dams ; four r.iultip le—purnosc reservoirs-
t u . u n ) e , A i b r ey ,  Lri~~~v ic~’, and Tennessee Colony with a ~:i1dliT c refugee and ~iatc.

) L l t r o l di~ t r i h i t i o n  facilities , including a p ipe line to t h e  c :dst ing Bcnbr ool.
~i s c r v 1 i r ;  , i : i d  f i ve  lucal flood protection projects — West Fork Floodway, D a l l a s
F1 -n~k~uy E x t e n s i o n , D’ich Creek Channel Iriprovement and Liberty Levee .

t~ t i  cr~ it;iiied construction cost of the projects recon~ierided for t ti ri:~at
is ~901 , 747 , 1)00 , of ~.bich $776,042,000 is desi gna t ed  to be paid fr or i  Federa l
Ann u a l  c st !  1nr operation and maintenance and replacement arc  esti ated to I c

~~,16i ,(T Yi and $7,169,000, respectivel y.

A ,iual l)e~ e1its f rom the  reconuaended pr oj e c t s  are $63 , 200 , 01)0 . Water  supp ly ,
‘.t a t c e  r y i a l i tv  contro l , n av i g a t i on , f i sh and wildlife , and ir ip r o v c ’m cnt s  f o r
n ereation ire the major sources of benef is. Information is not presented in
surficient detail to determine agricultural benef i t s  f rom reduc t ion  of f lood
damages.  However , by comp a r ison of prope r t y  va lues , it is eSti ,iatcd that they
constitute less than 5 percen t of  the to t a l  p r o j e c t  b e n e f i t s  based on c~pccted
f u t u r e  deve lopment .

The apnlicatfon of projections used to calculate benefits from future developmcat
is difficult to folluw . For examp le, in It -ach 7 above Dallas , which includes tb-
‘-~~-~~t Forb Floodway and a multip le-purpose channel , the report shows annual flood
p r e v e n t  ion benefits of $74,300, based on 1960 economic development. Projected
future development is expected to show .1 2.7 percent average annual increase d u n iu ~
the life of the project. Property values are estimated to increase 18.8 times
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C l . W e s t — T I .~~.~~i i t h — ~I / l 3 / 6 2  — page 2

diniii ~ the period 11)60 to 2070. Project benefits in Reach 7 are shown as
~3,1M2 ,~~)fl, which a mo u n ts  to 42.8 times the benefits estimated under current
cc a r a i c  dcvel  pment . Apparentl y, estimated benefits in 2070 would be many
t i ’~e~ m.~~~o th an the ratio of 42.8 ti 18.8 ii appropriate discounting were used .
It is felt that some clarification of this would strengthen the report.

Land required lot the multip le-purpose p’-oject is about 274,000 acres , according
to the report . This ct~timate includes only the multip le-purpose reservoir and
channel site requirements fir projects recor.ffnended for authorization . Additional
l.in I ~:i l l  i c  t c t d c d  for other elements of ru e comprehensive p lan ~:Iiic h have been

or ‘~~ ~~
- recotimended foe ~uthur1zitiou in previous reports .

T h e  rep - t i !  ~~s n o t  in d i c a t e  t h a t  i n v e s ti g at i o n s  w e r e  rn - i de  to d~-t c n n i ne  e f f e c t s
of the i i l  ~ l Ie - :,  :r~ se channel on productivit y of adjacent agricultural land.
It appears t h ~ Inc  c t i d  d Ims Oi he expec ted  to create local drainage problems .

‘ii b ’~y ~vc~~~p i’~nicu 1 or-t i lands arc iir’alved in t h e r-utltiole —p trpos . reservoir
aud ~~ L 1 l : t L  I sit : , and  some of  t ese 1and~ c m;)rise b e n e f i t  areas of recently
installe d ‘ :dcr ii I d pr e.’ei ~ ion projects. In t he se  p r oj ec t s , i n s ti l  lotion
co~ t s  ::l .iy n t  be cec  v c r c d  f o r  severa l y e ar s .  ‘lii: - r ep or t  i nc lude s  e s t im a tes  of
s i te  1c~~ s t o t  c - t s t t :  ; ow vcr , i t  does no t  in d i cat e  wh e t h er  the land acquisitioLl
cos t s  r c 1 c  t v - i 1 u c ~ of u : t r c c , v c r e d  Fede ral  and o th e r  in v e s t m e n t s.  The in c l u s i n i
of th s. vo id  r e f l t . c  ~~~, re a c c u r a t e )  y th e  cos t s  of  the reco amcn dcd p l a n .

It  i~ 1 t c 1  h a t  t H ~- ~~ r t  n r  j c c t s  dc ’- c l~~p t n e n t  of the iti toni~ ed soil Cons- ’r v : i t [o - -
g cvice rn ri in 1 i i i  ty a r  i i  on il b a s i s  of cx i r  lug and authori ce ! tiC ’. c i  ; )—

r cti Ut C t d i  r io 1’ n L o r d i  In t i n o Corpr  of F n gin e c r s a i i ’ !  ~l i i  “a r i se r v i t ion  ~‘ n v i  -

p r ~~r . i . s  ~ r 1 1 an • ig  1 ~ t lie . S. ~) Luc! 5- C m i t  15 S ion — f - : . m  s • I t be r e c -  : n i c  a
p n o j e c t i  i n t b  n p - ct  i re  , i it hor i ~ d , d i i i  p e r t f n c a t  to t b- ~~i1 Conservation

~ler ~’i ce  pr  g r I c i  shot i )  ;1 be revised , and a c t i v i t i e s c o - r d j  n i t  I o t i  time ba sis of the
new imp rovc~a e i t  S wii ch are being pr 7 5 0 ’. It  is f e l t  the ive d  f o r  such coord i-~i t f - ’
ir expr essed in  pu ragr ip h 99 , p a :  ( 1 , . iad  c l U . - m . h c r c  in t h e  r e por t .

Th~ re p o r t  state-s t i-tat after consi!craiian was ~ivcn t i  :‘edc cil project-typ e
irri tati on facilities , it was c o f l c l k .  tha t  i r ri ga 1c areas along the Tr ii ity
livcr ire best ~~if ted for devclop:k it by individual l i n L - m- ;icrs. Information

d e v e ) - p L d  by this Service i’mdicatcs t’ —t t some irri gable ice -I s are well-adapted t--
p r oj e c t - t y p e  d c v e l ) p r - n - i i t  t inde r P U I I I L  l a w  566 , as amended . I t  aop car s  desi rab le
thi t t!ic report recognize t;m eSc possibilit ies .

• In p a r a g r a p h l’)9, on pa ge 64, it is stated that the Soil Conservation Service U ) )t

request , Im ay provide technical and planni ng assistance. Ac tuall y, time :iuthorit”
for this assistance includes •alsn fi ilin ci-m I assistance . Please chan&e the sentence
to read “The Soil Conservation Service, upon request , may provide technical and
financial assistance in p l anning and installation of works of improvement”.

-S
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C m l .West-ii .~;.Sem i tlm —: /l3/62—page 3

The fo ’5~~ow i g c o - i - o t m t s  pertain to material presented in Appendix II of the
draft report:

Page 57 , paragrap h 61 — a corrected s tatement  should show t h at  laud
classification was a joint study o~ the Bureau of Reclanation and the Soil
Conservatio n Service.

Page 1fl6, paragrap h 135 - The combined re lease  ra te  of  s t r u c t u r e s  Lelow
feo me ssee Colony is given as l0,OC)0 second-feet. This appears to be j im erro r.
If it is assumed that all storm s could occur s i m u l tan e o u s l y ,  th c  t ot a l  release
~?~ u ld be ap~ roi::im -motcly 4,101) second—feet. This is made up by Lake CreeL , Ye 

c m h - eet ; Lowe r K eech i , 537 second—feet; Upper ~ad South hiedias Creek ,
2 , T i secrvid -feet; Tow-n Branch , 15 second—feet ; TT1rite i~oci; Creeb , 52C second— cct ;
Tantabo -je CreeL , lfh~I second-feet.

An apparent discrepancy exists between data presented In paragraph 162 iti d T i b l ~
16 o f  the r ia lt i no ort . Probably i t has already been corrected , bitt t h e  ii -i r e - iti ye
shows wate” r i-ip l y and water contro l benefits to ho $fl, 029, OOfl whereas the r 11)01 at
d a t :  ShO WS ~~~~~, 

2(i i , 000.

P e r s o n n e l  of  ~ m c Soil Conservation Service reviewing tech nical aspects of the u - i ,
d r a f t  f o u n d  i t  to be well prep ared . I l lu s t r a t i v e  m a t e r i a l  is t h l c c ’m ’t i v c  and
arranged for ~ifcctIve presentat ion , thereby aid in g the reader In review of th~-
report. Our cor .nnent s  are presented for ~‘our u se  in ~rcparat on -m1 the survey
rop~ r t in final 1orrn. With considera tio l to these cormi-tents , i t  is felt that the
treatment of agricul tural phases and  rcc gn i  t i ot i  o Soi) Consci-~’at i- nm Se r vi  c
proge n t , t a g r t h e ~ with coordination of activities of  o u r  r e r p c c t~ vc 1 : m c i ,
w ill be presented adequatel y In the report.

We shall he avail abl e and happy to wa  nL wi tim you m r the jimt r~n r c -  o f  c e - i s  d:r in .
problems involved in comprehensive coordinated p lann i ng i t  time Trio ty i - a s  in

Draft copies (serial nos . 2 and 9) of the report are retmi roed as per the ~~~1” e S t
in your letter of transmittal.

Very tru l y you rs ,

/ ~~J 
~~~~~~~~

1!. Ii .  ~‘iith
State Conservationist

Enclo sure s (2)
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f UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Agricultural Office Building, 15th and Quebec
Tulsa 12, Oklahonn

August 17, 1962

District Engineer
U. S. Army Corps of Engineers
Post Office Box 1600
Fort Worth, Texa s

Dea r Sir:

According to our inforn~ tion1uxider date of August 13, 1962,
jou were furnished a letter of field level comments on the comprehensive
survey report on Trinity River and Tributaries , Texas , uy the Texas
State Conservationist, H. N. Smith .

This is to advise that Mr. Smith ’s letter of comments
constitutes the field level review comments of the Department of
Agriculture . Tha nk you for the oppo rtunity of reviewing the draft
f this report.

In accordance with your request, we are returning one copy
f the draft report, number 3. With your permission, we would like to

retain copies num ber ~ and 5 for reference until the final draft is
distriouted.

Yours ve ry truly,

John .~~~. Short
River Basin Representative
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U. S. ARMY ENGINEER DISTRICT , FORT WORTH

I ~~~~~~~~~~~~~~~~~~~~~~~ C O R P S  O F  E N G I N E E R S

• ,, .,.. .,,~~s moo WEST V IC K ERY BOULEVARD

FORT WORTH 4 . TEXAS

SWFGP 31 August 19( 2

Mr. H. N. ~mi th
State Conservationist
Soil Conservation Service
r. 0. Box b~m-8
Temple , Texas

Dear Mr. Smith :

Receipt is acknowledged of your letter dated 13 August 1962
rega rding our “Comprehensive Survey Report on Trini ty River and Trib-
utaries , Texas. ”

With regard to comments contained in the f i f th  paragraph of your
letter, the increases in property values cannot be compared to the
increase in project benefits since there is no direct correlation be-
tween these values. However, in order to clarify some of the points
raised, the following information is submitted. Reach 7, as shown on
plates 9 and 10 and in table 1 of app endix IV , extends from the n~~uth
of Elm Fork in the vicinity of Dallas to Lake Worth Dam on the West
Fork and Benbrook Dam on the Clear Fork of the Trinity River. This
entire reach is the area in which the prop erty values are expected to
increase lb.8 times (2.7 percent average annual increase) during the
period 1960-2070 . Much of this area will be afforded protection by
projects presently authorized or recommended in prior rep orts of the -

Corps of i~nglneers (Fort Worth Floodwa y Extensions parts 1 and 2 ) .  As
stated In the first sentence of paragraph 3 of app endix IV , the flood

• control benefits evaluated in the current rep ort are based on prevention
of residual damages remaining af ter all ex ist ing, authorized, and previ-
ously recommended projects are in operation. For this reason, most of
the estimated increase of ~,,l,36O,18l,O00 In the value of property In the
flood plain will occur in the area between the existing Dallas Floodway
and the existing Fort Worth Floodways, an area in which there is relative 1~
l5;ht deve]o~znent at present. This is the samc portion of reach 7 in
which benefits from prevention of damages have been evaluated in the current
report.

With regard to the question raised in the ninth paragraph of your
letter, the land acquisition cocts included in the report reflect the value
of un recov ered Federa l and othe r inve stments. The gross appraisal of the
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~JFGP 31 August 1962
Mr. H. N. Smith

area concerned was based on an estimated fair market value of the lands
which was established by giving full consideration to present land uses,
agricultural production value s, improvements , and the fact that certain
of these lands had been afforded flood protection by previously installed
flood prevention projects. The land costs so derived were included in
the total estimated project costs and have therefore been considered in
determining the economic justification of’ the proposed Improvements.

With respect to the comment contained in paragraph 10, I wish to
advise that the main report has been revised to indicate that certain
irrigable lands are well adapted to project-type developeient under
Public Law 566 , as amended .

In regard to the comment contained in paragraph U, the report has
been changed to include your suggested statement .

Your comments on appendix II of the draft report are being taken
care of as f ollows :

Page 57, paragraph 61 - The statement will be revised to show
that the referred to land classification was a joint survey by the Bureau
of Reclamation and the Soil Conservation Service.

Page ibó , paragraph 135 - This, and the f’oflowlng paragraph
( paragraph 136) will be corrected to point out that total releases f rom

• structures in the area below Tennessee Colony Reservoir would amount to
about ~,000 second-feet, and that additional spills from the long-range
water supply reservoirs in this area were estimated at about 6,000
second-feet for a combined total regulated flow of 10,000 second-feet.

• Your review and comments on our Trinity River report are appreciated.

Sincerely yours, -

R. P. WEST
Colone l, CE
District Engineer

2
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FEDERAL POWER CoMMiss ioN
REGIONAL OFFICE

100 North University Drive
Fort Worth 7, T~xas

August 16, 1962

The D~~~t~~~ct  &lgineer
~
‘. •n , y  nI~ine~ r D~~~ rict , Fort Worth

P. u. h - x  1600
F-~r ~-I r , Texas

P ar ,,ir

:-. a ’LrCflCu is made to your letter of July 11, 1~ 62 Lransrit-
a -h-a t copy of your report entitled “Comprehens ive iurvcy

~~-purt  -n TriniL-~ FJver and Tributaries , Texas ” to this off ice
f-~r ‘ ‘r review and corru~ents. -

have r~ v ~eweci the report and the improvements recomricnded
t~~u i-~ ~n w~~~b nartLcular ~t Lent ion as to whether or not power ~~t 3U L~
be ~n~ l~ -t~ ri a function In t u e  multi-purpose develoomcnt of the

~~~vur P sin. Inve s tL (~aLion of the power potent Lal ity  - f
eae~ ui  - 1i ur ~j ects reconu~cnded for authorizat ion in t h s  rcp~- 1 -~

~~~~~ ~:ith t h u  uxeepti  in of Tennessee Colony, 1:-11r& e1e~ —
t r L ~ p -wLr c u d  not be economically developed due pr iu ai’LL y Lu a

1a~h -h Sal I t o  e rL  head and yield . In the case of Tcnne~;seu Cs!.~~ - ,
ho~;ev~~r , ~ur ~tudiec indicate ~: tat ti ’e lanned cu n u c i v a ion :;t c r r- .;~

~~~~~~~~ ~~— uid be economicall ,’ utilized for powcr ~ou : r:~. L : n u -u r—
po:~es. On the basis of data presented in your renu r~~, an ir ~s- a l l~’.-
iur~ ~f about 15 , K U  I-ni opcrat~ nt~ at a m in i~ i J ~u .‘~nuai 1 ad fact~-~

( Lal L - lly) of 10 percent and an avera~ u annual 1- aJ ~ ~ur ~L’
~b - -n ~~a—6 O percent is indicated . T:ii~ inntallat~o:~, ~hun c -valuatca

Lrcrc ment  to your recor iiaendcd proj ect  an~ in tur: -u uI the c~ s~
~~~

‘ th~ :ost likely altcrnativ : Suurcc , would have a b’ - ‘It— cost
iLl. i~~ J r ,hLlV ifl excess f U f l ! tj .

In v L u w  of the above descrioed sLu d~ u u , we are ~~~~
‘ 

~hc )p~~~Lun
that  :ac lit i cS  f u r  ç~cnurat Lon of power suuald not he rrLssuilufldcu
at t hL ~ t Lnu at any ui the projects proposed . h owever , %:ith respect
to the ~ ai rieS~ ce ~ulnn L~ u i u ,~ect , it is our opinion that a hydro-

• electrIc installation shows promise of economic feasibility and that
inclusion of this multiple purpose feat~ ru should be ~urou~~1y in-

• vCstL(~aLL~ in 000p er aL L ’r l  Lth t h i s  ct r ’ic e at the t in e  of preco~i-
struction plannin~ .

I: 
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D -ut r i ct  ~in~r, Ft. Worth -2- Aug. 16, l 6 2

Our investigations have also revealed that the proposed im-
provements will not a~Tect any existing or economlcallj potential
hydroelectric power resources and that, due to the low terrain,
the possibility of economic justification for pumped storage in-
stallations in connect ion with the recommended projects would be
remote.

The opport unit ~ to review and comment on your draft report
is appreciated. It is to be noted that our comments as included
herein are submitted at field level and as such are not to be
construed as those uf the Federal Power Cor~siission. The draft
report is returned herewith in accordance with ,‘our rc-zjuc-st .

Sincerely yours ,

~dgar ~3. Coffman
Regional Engineer

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

i~iclosure No. l03L~3l:7 reports (u.s.c.)
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U. S. ARMY ENGINEER DISTRICT, FORT WORTH
C O R P S  O F  E N G I N E E R S

~ 0 0* SOO
~ -•  ~~~~~ ...~~. 100 W EST VI CK ERY BOUL E V A R D

~~~~~~~ a.~~t ø . o  FORT WORTH 4. TEXAS

SWFGP 31 August 1962

Regional Engineer
Federal Power Commission
100 North University Drive
Fort Worth 7, Texas

Dear Sir:

Recei pt is acknowledged of’ your letter dated 16 August 1962
returning the draft copies of our “Comprehensive Survey Report on
Trinity River and Tributaries , Texas,” with your comments thereon.

This off ice concurs with your views that facilities for gener-
ation of power should not be recommended at this time at any of the
proposed projects. The power potentialities of the proposed Tennessee
Colony project will be restudied at time of preconstructiori planning.

Your review and comments of the Trinity River report are appre-
ciated.

Sincerely yours,

R. P. WEST
Co),onel , CE
District Engineer

VII 1-20
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_ _ _

• U N ITED STATES

_ _ _  

DEPA RT M E N T  OF T H E  IN T E R I O R
BUREAU OF RECLAMATION

REGIONAL OFFICE. REGION 5

IN REPLY P 0 BOX 609

REFER TO: 5-700 AMARILLO. TEXAS

~tj~~l7  ~sa

Col. R. P. West, District Engineer
U.S. Army Engineer District, Fort Worth
Corps of Engineers
P. 0. Box 1600
Fort Worth, Texas

Dear Colonel West:

We appreciate the opportunicy for this office aud our Austin
Develo~~ent Office to review your prtposed Comprehensive Survey
Report on Trinity River and Tributaries, Texas , transmitted by
your July 11, 1962 , letter.

We have no comments to offe r at field level.

The details of your report are of i:n~eresL to .his offic~ in
connection with our Texas Basins Project. We,therefore, desire
to retain the copy of the report and the appendixe s furnished
this off ice until copie s of your final report become available .

Sincerely yours,

Athr.~ 
Regional Director 
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U N I T E D  STATES
DEPARTMENT OF THE INTERiOR

BUREAU OF MINES
REGION IV

DIVISION OF ROOM ZO6 FEDERAL BUILDING

MINERAL RESOURCES BARTLESVILL E, OKLAHOMA

August 20, 1962

ReferenCe - SWFGP

Col onel R. P. West
District Engineer
U.S. Army Engineer District, Fort Worth
P . O .  Box 1600
Fort Worth, ~~xas

Dear Colonel West:

Thank you for sending the Federal Bureau of Mine s the copy of
“Comprehensive Survey Report on Trinity River and Tributaries,
T~xas” , dated June 1962 , for our field level review and c~~~~ nt s .
This report, sent to us on July U, 1962, consisted of the main
report and six appendixes (ii through VII).

The report pr opose s Federal authorization of four multi-purpose
reservoirs identif ied as Lakeview , Aubrey, Rc~.noke , and ‘I~nnessee
Colony . The report also recoimnends Federal authorization of a
98-mile, 84-inch water pipeline from the proposed ~~nnessee
Colony Reservoir to the existent Benbrook Reservoir. The report
reco~~~nds Federal authorization of five local flood protection
projects on the Trinity River which are : West Fork Flood-way,
Elm Fork Flood way, Dallas Floodway Extens ion , Duck Creek Channel
and Liberty Levee • The major project reco~~~nded for Federal
authorization is the ?~ilti—purpoae Channel on the Trinity River
from the Houston Ship Channel to Fort Worth.

This review is based on information available in the Regional
office and ti~~ did not permit field examination of the four
reservoirs, five flood protection measures, the Trinity Channel
and water pipeline as follows :

MULTI-PURPOSE R~~~~ VOIRS (Pertinent data in ~~ble i) -

1 • Lakeview Reservoir - This re servoir will adjoin upstream
on Mountain Creek , the current Mountain Creek Reservoir . The dam
will be located about 22 miles south of Dallas and be in Dallas
County with outreache s into Th.rrant and Ellis County.

a. Mineral Resources - No known oil and ~~s resources
v-ill be affected . Sand and gravel are not found in the proposed
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r~~~ rvo~~- , L - . ~~ve ra l dep~ sits are 1oca~e.i within five miles of
th .- ;ite . ( ,oirm s~rcial limestone deposits and manufacturing cement
faci l it ~ t -

- a’~t~ loca ted within five miles of the reservoir, but not
in the i te • N - o ther known minerals are affec ted

b. Pipelines - Two pipelines that cross the reservoir
slt-e are adequately considered wi th in the report by an allotment of
$170,000 for re1—x ~ation . The relocations consist of a one-mile
~e~~~nt of an 18-inch gas pipeline of Lone Star Gas Co., and a
~~-rnilc se~~~nt of a 16-inch oil pipeline of Mobil Oil Co.

2. Aubrcy Re servoir - This reservoir , to be located between
the towns of Aubrey and Banger on the Elm Fork of the Trinity River,
is 30 river miles upstream from the current Lewisville (Garza-Little
Elm) Reservoir . The dam is to be in Denton County and the reser~olr
will extend into Cooke and Grayson Counties.

a. Mineral Resources - A s~~ fl oilfield called the
Filet P~-int oilfield lies on the reservoir’s edge, located on the
Isle - I a  B~~~~ Cree k se~~~nt at the Denton-Cooke county line. This
ar~’lru~. fiel:1, operated by L. W. Powell , currently has three wells
~:roducin~ f rom a depth of 1,550 feet.  Apparently these wells were
rv -t noted whe n the report was written and should be considered
dur ing the prec-~nstructlon planning stage. There are no sand and
gravel de posits found within the reservoir, but several are found
within five rrijies of the reservoir. Limestone Wa:; not found wi th in
or nearby to the reservoir .

b. Pipelines - The report indicated that one mile of
ip~-iines W( old require relocation but the cost was not itemized in

the t ot ~.l relocation cost .  Therefore , it is suggested that this
cost i tem be c erifirmed .

3. Roanoke Reservoir - This reservoir will be located near the
town f Roanoke on Denton Creek , a tributary of Elm Fork of the
Trinity River. The dam and most of the reservoir Ic t o  be in Dentc-n
County; a small arm reache s Into Thrran t County .

a. Mineral Re sources - No known oil and gas resources are
affected . A sand and gravel pit  is located within the reservoir,
vest of Denton Creek and midway be tween the towns of Denton and Jus tin.
There are no reports ah owl ng that sand is be ing extracted c amine rc ially,
but the deposit shoul d be considered in the preconstruction planning
stage . Othe r sand and gravel deposits also occur within five miles
of the reservoir a i te. There are no known c o~~~rclal deposits of
limestone.

b. Pipeline s - The report indicated that five miles of
two pipelineB would require relocation, but the cost ‘was not itemized

2.
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i n ti~ - t o ou ~ relocation cost. Therefore , it cannot be determined
i f cc :t  ~-f p ipe l ine  relocations is adequate. Size and type of these
lines were not shown, but i t  Is believed that they comprise a 21~-inch
and. an ~-1nch ~as transmission line of Lone Star Gas Co.

1~. Tennessee Colony Reservoir - This reservoir damsite on the
Trinity River, to be located about 16 miles west of Palestine or
abou t 7 miles southeast of Tennessee Colony townsite , will impound
water about 76 miles upstream. The dam and lover reservoir will be
in Anderson and Freestone Counties and branches will extend Into
parts of Henderson and ~~varro Counties.

a. Mineral Resources - There are four oil and gas fields
affected by this  reservoir. The largest one is Cayu.ga oil and
gas (Trinity) field in Anderson, Freestone, and Henderson Counties
where abc-ut 25 gas wells and 23 oil wells of the 1~l field wells
will be affected. These 25 wells (depth 14,000) are now allowed a
c-~mLine 1 product ion of 2,2475 barrels per producing day and 512
nJllLn cubic feet per month for 13 operators. The $2,1493,000
p rovide I f i r  ml ~~ral subordination in the ~ayuga field appears to
o~ -d~e iu~~’- . N’~~r ~

y Cayuga oil and gas field is the Cayuga Northwest
(Sümnons) cI ’~f i ’ 1d , Henderson County, where all three oil wells
will be affected . Just north of the Cayuga field is the l’~.lakoff
S - ~;th (Baron Lime) field in Henderson County . This field (13 wells,
~ cp~ r at o r s , Iepth 7,500 feet, 312 barrels oil per producing day)
may be par tly affected and should be examined. At the very north
~nd - .f the re~;ervoir is the Baze t te cilf ield in Henderson County
(~~ 

well, 1 cpe r~ttn r , 3, 000 fee t depth , and 15 barrel3 oil per
producing day). This field also should be examined .

There are bituminous coal outcrcps ~f co~~&- rr iai val ue within
the middle two-thirds of the reservoir.  C~~~~ rcial ~;and and gravel
Iepoaits are not found in the re se rv oir , but  arc f w ’ ~- 1 wi thin five
rrdles of the reservoir at several site~~. Limest~ n’~ It’posi ts were

i - - end in or near the reservoir site

b.  Pipe lines — There are 15 i i  an :i ~‘-t: ~-Ip~ I in~-o th~tt
cross the reservoir and three other oil and LPG pI~ei l.~ies immediately
below the damsite . Reported provision to rel oca’e 52 mi1~- -c - f  the
15 pipelines at an esti~~ted cost of $7,O~ib,l480 appears to be adequate.
The pipeline size s vary frcin 8” to 20”. The pipelines are ~-perated
principally by Lone Star Gs~ Co.; others by Texaco, Inc., West Texas
Gulf Oil Co., and Mobil Oil Co.

WA~~ R PIPELINE - A 98-mile , 84-inch wa te r pipeline is recommen de d
for Federal authorization to deliver water frc~n the recommended
Tennessee Colony Reservoir to the existing Benbrook Reservoir. The
pipeline will cross Anderson, Freestone , ?~ varro, Ellis, Johnson,
and lkrrant Counties; it will deliver 80 million gallons of water

3.
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daily and cost over $56 million. The pipeline plans seem to be
adequate, incli4ing the pump stations .

MULTI-PURPO6Z CHkNJI~ I - ( See ‘lhble 2) - The proposed channel will
be from the Houston Ship Channel in Galveston Bay to Fort Worth ,
Texas - a distance of 370 ri-v-er miles. The report requests Federal
authorization of the channel in connection with the proposed Tennessee
Colony Reservoir and flood protection projects at the West Fork
Floodway, Elm Fork Floodway, t~ .llas Floodway Extension, Duck Creek
Channel, and Liberty Levee protection . Total estimated first cost
is nearly $569 million. The channel, to be 9 feet deep and 150 feet
wide, will be controlled by 21 dams, 22 locks and 2 navigation pools.

1 • Mineral Resources -

a. Oil - The channel will cross eleven oil and gasfield.s
in addition to~~Ee four oil and gasfields already mentioned in the
Tennessee Colony Reservoir (only reservoir crossed by channel). The
largest field affected is the Liberty South ofifield in Liberty
County (conta ins 339 wells, depths varying from 1,600 to 10,000 fee t,
9,800 barrels oil allowed per produc ing day) and at least 14 wells
adjoining the bank stabilization work will need new roads and. a
connecting roadway in the levee protection project. The next largest
oil and gasfield affected by the channel is the Navarro Crossing
field in Houston and Leon Counties. This field has 90 oil wells and
245 gas veils with 15 operators; oil production is from 5,900 feet
depth, and gas from the Woodbine • The gas allowable is 362 million
cubic feet per month and oil allowable is 516 barrels per produc ing
day . It is not known how many of the 135 wells will be affected
by the channel • The next larg est oilfields affecte d are the Long
Lake Fields in Leon and Anderson Counties. The two fields have 98
wells producing from 5, 100 feet and 5, 000 feet ( sub -Clark sville)
depths and have an oil allowable of 3,775 barrels per producing
day . It is not known how many oil wells in these two fields will
be affected by the channel. Othe r oilfields affected are Fort
Trini dad in )~~dison and Houston Counties (16 wells, 1~ ope raters,
Glen Rose f ormation , 10,000 feet prod ucing dep th , 14,635 barrels
of oil allowed per producing clay); Jackson Pasture and Jackson
Pasture East fields In Chambers County (3 wells, 8, 300 and 8,100
feet produc ing depths, 2 operators , 202 barrels of oil allowed per
produc ing day) ; Double Bayou field in Chambers County (1 well, 9, 000
feet , Pr io “B” , 200 barrels of oil allowed per producing day) ; Flag
Lake oilfield in Renders on and Navarro Counties (

~~~ 
oil we ll~ , 2 oper-

ators , 3,100 feet produc ing depth, 53 barrels all owed per produc ing
day); Prairie Lake gasfield in Anderson and Freestone Counties (io
gas wells, 3 operators, 9,000 feet depth in lower Rode ssa , 100 millIon
cubic feet per month &llciwable) ; and C8kvood gasfield. in Leon and
Houston Countie s (13 gas wells, 3 operators, Woodbine formation,
106 million cubic feet per month allowable). The last three fields
were not covered in the report . It is reco~~~ nd~ed that each of
these fleld.s be investigated prior to construction to determine
the nimber of wils affected and the protective measur e applicable .

14.
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b. Sand and gravel deposits are found. all al ong the
Trinity River bottoms, mostly as river sand . Deposits that coul d
be used in channel construction are easily located .

c .  Limestone - Limestone deposits are f ound nearby to
the channel in the western two-thirds of Dallas County and the
eastern one-fourth of Th~rrant County .

1. Bituminous Coal - A~ was mentioned in the Tennessee
Colony reservoir, the midxlle two-thirds of that reservoir on the
Trinity River contains bituminous coal outcrops. In addition,
li~ iite is f ound in the middle half of Houston County and the southern
part of Leon and the northern par t of ~~.di son Counties.

e. Iron Ore - Outcrops of iron ore are f ound in the Weches
formation c ross In.g the channel at the midpoint of the c c o n  1 the
between Houston and Leon Counties.

2. Pip elines - There are 95 pipeline crossings of the channe l
which transport oil , gas, products , LPG , and petroc hemical s. These
2~- to 30-inch pipelines are operated by 21 companies. The estimated
relocation cost is nearl y $24 million for an estimated 9 miles total
length . This relocation estimate seems to be a little on the high
side and should be more than adequate for weighting, wrapping, and
some actual relocations.

LOCAL FLOOD PRO’1~ CTI0N PROJEC~~ (See table 2) -

1. West Fork Floodway - This project, in ~~rrant and Dallas
Counties, extends 31 miles from the mouth of the West Fork in
the Dallas Floodway to the Fort Worth Floodway. Estimated first
cost is nearly $18 million; purpose is channel improvement and
levee construction .

a. Mineral Resources - Sand and gravel are found along
the side s of the pr oposed floodway and levee project and can be
used for construction . Limestone is found within five miles of the
projec t and can be used for riprap and construction .

b. Pipelines - Thirteen oil, gas and products pipelines
(es timated l~ miles length ) cross the projec t and are operated by
six companies . Costs for relocation and protection of pipelines
are not Itemized under the $~i7o, 000 al located for total relocations .

2. Kim Fork Floodway - This projec t , in Dallas, Denton, and
!Ikrran t Counties, extends over 68 miles from the mouth of the Elm
Fork in Dallas Floodway to both Grapevine and Lewisville (Garza-
Little Elm) Reservoirs. Estimated first cost is nearly $i~ minion;
purpose is channel improvement and levee construction.

5.
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a. Mineral Resources - Sand and gravel are found along
the sIdes V the proposed fi o~~way and levee project and can be used
for construction . Limestone is found over the entire area of the
project and can be used for riprap and construction .

b. Pip elines - One 16-Inch gas pipeline crosses the project
and $10,000 has been allocated for protection of a 1/10-mile section -

whi h appears to be adequate .

3. Dallas Floodway Extension - This project, in Dallas County,
would extend the Dallas Floodway 18 miles from the mouth of Elm
Creek to Five Mile Creek. Estimated first cost is over $i24 million;
purpose is channel improvement and levee construction.

a. Mineral Resources - Sand and. gravel are found all
along the side s of the proposed fl oodway and levee project and can
be used for c nstruction . Limestone Is found over the entire area
of the project and. can be used for riprap and construction .

b. Pipelines - None

i. Duck Creek Channel - This project , in Dallas County, is
located east of Dallas in (~~r1and towns ite and extends 6~ miles from
C~ ths Road to Buckingliani Road . Estimated first cost is over $5 million;
purpose is channel improvement.

a. Mineral Resources - Sand and gravel are found all along
the side of the proposed channel and can be used for construction.
Limestone is f ound over the entire area of the channel and can be
used for riprap and. construction.

b . Pipelines - None

5. Liberty Levee Protection - This levee project , in Liberty
County, extends 12 miles north, west , and south of Liberty on the
Trinity River . Estimated f irst  cost is over $2 million; purpose is
protection of local towns and other improve ments .

a. Mineral Resources - Sand and gravel are found nearby
to levee construction and may be used for other construction;
limestone deposits were not found . The levee project crosse s the
Liberty South 011 ! leld and about 4 of the 339 oil wells in the
field will need protection and raised access roadways. It Is
assumed that funds were pr ovided for this work In the $10,500
allocation for re locations othe r than pipeline relocations .

b. Pip elines - E.ne oil pipelines (about 3/11 mile total
crossing length ) cross the levee project , ranging In size from 24
to 8 inches • The $59,000 budgeted for this pipeline relocatIon
seems adequate.

6.
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COELUDIE S~~~1YJ4ENT

The Federal Bureau of Mines review of the report requesting Federal
authorization is based on ava ilable office maps, records, and reports .
Time did not permit any field investigations.

The Federal Bureau of Mines does not object to the request for
Federal authorization of the listed projects in the “Comprehens ive
Survey Report on Trinity River and Tributaries, I~xas~ , provided that
mineral resources and mineral producing ~rd. handl ing facilities are
protected for continued operation and development so that the !~~tion
can be assured of all possible output and ultimate recovery of these
resources; and provided that fur ther thor ough mineral Inve stigations
be conducted during the preconstru ction planning, to insure that any
recent changes in the mineral situa tion are ad equately cons idere d
and ~.luated .

Your letter of Jul y U, 1962, requested that the draft report copy,
Serial No. 13, be returned to your office . However , we will need to
review the report later from our Washington level and will need the
entire report for reference • We are, therefore, retaining the draf t
copy of the report . We are enclosing ¶~~ble 1 on pertinent data on
the *~1tI-purpose Re servoirs; Th~ble 2 on pertinent data on the Channels
and Levees, and also an Abstract for your use in the main report .

Sincerely,

~~~/  Joseph C. Arundale
Assistant Chief
Division of Mineral Resources
Region IV
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ABSTRACT

by -

Feder al Bureau of Mines

The Federal Bureau of Mines does not object to the request for
Federal authorization for the 11 projects in “Comp rehensive Sur-
vey Report on lrinity River and Tributaries , Texas”, provided that
mineral resources (oil , gas , sand and gravel , limestone, coal, li g-
nite, and iron ore) and mineral producing and handling fa cilities
(oil , gas , LPG, product s, and petrochemicals pipelines ) are pro-
tected for continued operation and development. Investigations
should be conducted during the preconstruction planning stage to
insure that any changes in the mineral situation are adequately
considered and evaluated.

The multi—purpose channel requesting Federal authorization for
flood protection and navigation is the major project involved
and for the most part , appears to be adequate except that some
oilfields and gasfields were apparently overlooked. Sand and
gravel and limestone deposits were found near the project , but
not within the project. Bituminous coal , lignite , and iron ore
deposits are within the project area. At least 11 oilfields , and
gasfields are crossed by the project. All of these were not con-
sidered in the report and should be more adequately investigated
during preconstruction planning. The 95 pipeline crossings of oil ,
gas , products , LPG, and petrochemicals appear to be adequately con-
sidered and protected.

Four multi—purpose reservoirs are included for Federal authorization ;
they are Lakeview, Aubrey, Roanoke, and Tennessee Colony. Only the
Tennessee Colony Reservoir needed mineral subordination provisions ;
adequate provisions were made . Sand and gravel deposits are found
near all four reservoirs and within Aubrey Reservoir. Limestone de-
posits are found near Lakeview Reservoir. Coal deposits are found
in and near Tennessee Colony Reservoir. Oilfields are crossed by
Aubrey and Tennessee Colony Reservoirs. Oil, gas, LPG, and products
pipelines cross all four reservoirs; estimated relocation costs
appear to be adequate.

Five local flood protection projects requesting Federal authorization
are West Fork Floodway , Elm Fork Floodway, Dallas Floodway extension ,
Duck Creek Ch~anel, and Liberty Levee. Sand and gravel deposits are
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A found near the five projects and may be used for construction; com-
mercial deposits were not found within any project area. Limestone
deposits are found near the West Fork project and within the Elm
Fork, Dallas, and Duck Creek projects. No limestone is found in
or near the Liberty project. Oil and gasfields are crossed by the
Liberty Levee project and will need additional road work and levee
protection for an estimated four oil wells.

Federal authorization is requested for a 98—mile , 8~—inch water pipe-
line to deliver water from the proposed Tennessee Colony Reservoir to
the existing Benbrook Reservoir . No major mineral resources are in-
volved except some pipeline crossings . Cost of construction and
pump station plans appear to be adequate .
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f U. S. ARMY ENGINEER DISTRICT , FORT WORTH
C O R P S  O F  E N G I N E E R S

100 WEST V ICKERY BOULEVARD
‘~~~~~ )~~~~~‘ ~~! ‘ 1 4 0 FORT WORTH 4 T E X A S

SWFGP ~ September 1962

Mr. Joseph C. Arundale
Assistant Chief , Region IV
U S. Department of the Interior
Bureau of Mine s
Room ~Ou Federa l Building
Ba r t i t U ’.’ille , Oklahoma

Dear- Mr. ~runda1e:

This will acknowledge receipt of your letter dated August 20, 19U2,
concern ing our “Comprehensive Survey Report on Trinity River and Trib-
utarics , Texas. ”

I t  Is noted that the Federal Bureau of Mines does not object to
the Federal authorizations of the projects contained in our compre-
hensive plan of development for the Trinity River , as recommended in
the above report, provided that protection for continued operation and
development is given the minera l resources and mineral producing and
hand] ing  fecilitles .

I wish to auvise tha t investigations will be conducted during the
preconstruction planning of the various projects to insure that any
changes in the mineral situation will be adequately considered and
evaluated.

Sincerely yours,

R. P. WEST
Colonel, CE
District Engineer
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UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY
WASHINGTON 25.D.C.

August 29, 1962

Dist rict Engineer
U.  S. A rmy Engineer Distr ic t ,

Fort Worth
P. 0. Box 1600
Fort Worth , Texas

Dear Sir:

Thank you for your letter of July 11 , 1962, enc los ing a draft copy
of your “C omprehens ive Survey Report on Trinity River and Tribu-
taries , Texas” , for our review and cou~~ents.

Your office is to be comended for the thoroughness of the investi-
gation lead ing to the preparation of the report.

A review of pertinent portions of the report indicates that the
interests of this Administration will not be affected by the proposed
improvements. The report states that hyd roelectric powe r in its con-
ventiona l form and equi pment has been considered and found not feasible .
However , in future investigations dealing with specific projects , it is
requested tha t consideration be given to the possib le installation of
integra l bulb-type generating units , such as those being considered in
t he Passamoquoddy Project and in the Ra nce River Project in France ,
which are highly adaptable to low-head generation . Topographic limi-
tat ions preclude any large pumped storage development in the basin.
The development of Extra High Voltage transmission will permit utili-
zation of peaking capacity from such installations outside the area
for integration with fue l electric generation . As the ind iv idual units
of the p lan of development are studied in detail this Administration
will be glad to coope rate in any manner possible . It is requested that
upon completion a copy of the su rvey report be furnished this Adminis-
tration .

The draft report is returned to your office as requested .

Sincerely yours ,

~~~~ Do~glas G. Wright7 1 Administrator

Enclosure
VIII -34

4



tN REPLY R E F E R  TO

~,s,

-— -
—

t 
- 

- - UNITED STATES

4 DEPARTMENT OF THE INTERIOR
GEOLOGICAL S U R V E Y

SOUTHWEST FIELD CCI4MITT~~, REd ION SIX
807 Brazos Street
Austin 14, Texas

August 29, 1962

Colonel H. P. West , District Engineer
U. S. Army Engineer Cistrict , Fort Worth
(‘orps of Engineers
P. 0. Box lôOO
Fort Worth , Texas

Re : File SWFGP

I~ a.r Colonel West:

Thank you for the opportunity to review a draft copy (Serial No. 6) of
the Corps of Engineers ’ “Comprehe nsive Survey Report on the Trinity River
azid Tributaries, Texas”, dated June 1962 in accordance with the Inter-
Agency Agreement approved by the President on 26 May 1954.

Time did not permit a detailed review of this multiple volume report which
anticipates a construction cost to the Federal Government of *776,042,000
and an annual operation and maintenance and replacement cost of- $7,169,000.
The stated purpose of the Investigation is supported by facts. Progressive
and far-sig~ited business men and concerned governmental officials at local,
State , and National level have demonstrated their interest in using the fu-Li
potential of the human and natural resources of the Trinity River watershed
BO that It will become an even more important , economic se~~ient of the Nation.
The comprehensive program proposed in the Corps ’ report anticipates ma.jor
future water-use and water-control needs.

The U. S. Geological Survey’s concern in the proposed developuent is to
make available to the pl~nn 1ng agency all basic data and interpretive
report s that the Survey has on quantity and quality of surface and ground-
water resources , geology, topogr aphic maps , minerals , etc . A reconnaissance
review of the report indicates that the available Surve y data, have been used .

Creating a navigable channel from the Gulf of Mexico up the inainstem of the
Trinity River to Fort Worth will require radical changes in the Geological
Survey’s basic investigations and the network of hydrologic stations on the
Trinity Ri ver and tributaries that record strea siflow , reservoir contents ,
suspended sediment , and cheaice.1 quality of the surface water resources.
All of the stre~~f1ow stations on the navigable channel essential to future
operation and pl*nnIng needs will have to be converted from “stage-discharge”
stations to “gtage-faLl-d.iacharge” stations. New streanflow, chemical quality
and sediment stations will be required to facilitate flood control, navigation,
water use and conservation, pollution abatement, and recreation operations . A

- - - -~~~~~ ~~~ -- - — —-~~ 4
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program of ground-water observation should be started to investigate
conditions prior to construction and to measure any effects, such as
water logging, that the construction might have on the ground-water
resources.

The continuous hydrologic investigation program of the Geological Survey
will have to be broadened and records perfected to meet the needs of
water control and water-use agencies as well as private concerns, municipal,
State and Federal regulating agencies.

A comprehensive water development of the Trinity basin, therefore, will
require planning and development of comprehensive hydrologic studies and
basic data collection programs . Much of the reconn aissance type of s tudies
will not meet future needs . The Corps of Engineer s ’ program compliments
that of the Trinity River Authority, Cities of Fort Worth, Dallas, Houston,
private enterprise and others . As the water r~--sources development approaches
full development, there will be a major need, therefore, to fully coordinate
water project operations of all. To do this will require an accurate arid
efficient hydrologic basic data collection program throughout the basin.
An efficient communications system to relay these data to the various water
project operations dur ing floods and other eme rgencies wil l  be required .
The hydrologic program will fur ther  require analytical and interçre t ive
reports of the surface and groun d wate r resourceo in view of the then
conditions .

The Geological Survey ’s Water Resourceo Division , Texas District Offices ,
wish to be kept Informed as to advancements of the Corps of Engineer ’
development .  Such information will assist these offices in modifying j r
expanding their water resources study program s as funds are made available ’
to meet planning and operational needs of the Corps arid others operating
in the basin. The Geological Survey will coep~-r a te with the Corp s, the
Soil Conservation Service, the Texas Water C~mnission and others in plann 1n~
and developing essential hydraulic programs essential to perfect and operate
the comprehensive water plans of the Trinity basin of Texas.

The draft copy (Serial No. 
~~~ ) 

of the Report Is being returned under separate
cover. Please furnish me a copy of the final report when available.

Very ~~~ly yo

i2q~*i / re4
Tr1~ggflvtchell
Contac~ Official of

the Geological Survey

cc : Douglas R. Woodvard, Washington, D. C.
S. K. Jackson, Div . Hydrologist, L~nver, Cob .
A. G. Winslow, GW, Austin, Tax.
C. IT. Hembree, ~ J, Austin, Tax.

T ‘ : -
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U. S. ARMY ENGINEER DISTRICT, FORT WORTH
C O R P S  O F  E N G I N E E R S

P 0 ROl SOO
*o.,~. , r , .s  100 WE ST V I C K ERY 8OU L EV AR O

.. .,. ~~, .‘,‘
~~~~

,0 
FORT WORTH 4. TEXAS

SWFGP 6 September 3.~.E 2

Mr. Trigg Twichell , District Engineer
Surface Water Branch , Geological Surve y
U. S. Department of the Interior
807 Brazos Street
Austin 14, Texas

Dear Mr. Twichell:

Receipt is acknowledged of your letter dated 29 August 1962
containing your comments on our Comprehensive Survey Report on Trini ty
River and Tributaries , Texas,” and with which you returned serial No. 6
of the report.

It is believed that sufficient funds are included in the cost
estimates of’ the various projects recommended in our plan of development
to provide for the changes you state will be necessary in the Geological
Survey ’s basic investigations and the network of hydrologic stations on
the Trinity River and t r ibutar ies.

Considerable study was given to the possibility of water ]oggirig of
adjacent lands by construction of the multiple -purpose channel. All
proposed improvement works , including the navigation locks and dams ,
were planned so that the projects would not be detrimental to drainage
and , wherever possible , would provide improved drainage conditions .

Your review and comments of our Trinity River report are appreciated .

Sincerely yours ,

B. P. WEST
Colonel , CE
District Engineer
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COMPREHENSIVE GURVEY REK)RT
ON

TRI NITY RIVER AND TRIBUTARIES, TEXAS

APPEND]D( IX

RESOLUTIONS, PUBLI C HEARINGS , PRIOR REI~ RTS

1. INTRODUCTION. - This appendix contains the resolutions
auth ori sing  the studies  in the Trinit ~- River Basin , a triL-o Jj~tion and
1r~ef resum e the public hearings held in the basin to determine the
improvements d c-sired i~ local interests, and a list of prior reports on
various water probleni~ in the basin. Other appendixes to this report
prcser.t the result s of’ investigations made under these authorizations
uid i n response to requests made L~’ local interests . The plan of develop-

ment as presented in this report is designed to supplement the existing
~nd au thori zed pro~ e~’ts in the Trinit ~,- River Basin which are described
fu1~~ in ì  prior reports. Appendix I , Project Formulation, was based on
economi c evaluations as dctermi i~ed in Appendixes III, IV , ar.d VII,
Navi gati on and NavigatIon Economics , Flood Control Economics , and Economic
Base Stud y,  respectively , and t i c  hy drolo~~’ and hydraulic desf ~ n as
presented in Appendix II , Hydrolo~~’, Hydraulic Design , and Water Resources.
Appc ndi;-: VI , Cos t Es t i mates , Geolo~~r , and Desi~~ Infor mat ion , presents
the der.eraL geologic features of the basin , includini- foundatian - -u t ì d i t i on u ;
at  the darn s i tes , availabil i ty of const ruct ion mater Ials , n~d perti :ier.t
ic-sign irJ~~rnr~~t iwi  :~r.-J cos t ost l i tma te s for each uni t in the proposed plan
of’ ck- -.’cl opment for the T r i n ;L t ~ R i- .-er Basin. The MaIn Rc~xxn t a n i  t :l C
- Ippel l Ixe l ;  referr ed to above were sent to other aL:ei1 ies ~V r  v v ~~~-t ; a r ;d

~ ciment . The letters from these reviewir .g agcn~~ics are cI t l t . a l r ;e 1 in

~‘uap cr ;dix VIII , Comments of Other Agencies .

2. CONGRESSIONAL RESOLUTIONS . - Author~ t~ for J r e ~x ra t ion ~~~
‘ this

report is -j i i t r i i ned  in the fol1ow~ng congressional t a t h or i s ;it L c r ; s , tile
pc-rt i nent portIons of which ar ’ quoted.

a. Resolution by tl;e Cor~nittee on Rivers and Ii- .riort ol’ the
Ii , u u c ’  d Representatives ,  adopted March 31, ~ y l4 )+ ;

“Resolved by the Co .i~ tee on River ;; and IPu -ter s  flu’ 1-li e
House of :ieprflsentrttives, United Stat ’-~; , that Il l flo-;rd of bridinie rs for
Ri-.-cr;; and h arbors created under Se ’t 1on 3 of the River o i l  Harbor A t ,
approve l June 13, l~jO2, be, and is hereby requested to review the reports
on the Trini ty River and tr ibutaries , Texas , conta I ned In h ouse Document
Numbered 1403, Seventy-seventh Congress , first session , wi th a view to
determining whether any modif icat ion  should be made in the r e c o r u m e n d a t i n c
thereIn at this time with respect to work for navigation and local flood
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a1 
~~b the ma . . .  ;en a:-,d ci. _ - n t r i i ; l- i -; ~~~o~~~~t: ie

Reso2 u ’ . n  ; ‘~ o~c~~~ 
t 4 ce on P~ vers ;tr ~d hi -u -b c - rn i f  the

hiou : e of H-- ; :- : e f l t; l t  iv~ s coopted February 5~

c 501V- -1 - the )i5ii t~~OC in I ~~e:n: and han — b u n - ; - of the
ii: ~~~. - of I i  i~~~l ‘r ;t - -t l ves , Uni ted  S ta tes , that  the Board -of E n y in i c o n- :
f :  j i v i - r u  ~r . l  H i-b- on: ; cr - -:;tc-d under Se-’t~ on 3 of the Rivers and
i I - in -b orc A . - Fpr : vo l June- i , l~ O2 , be- , and i s hereby requeste l tc

a’- repe~’t on- the Trir;: ty River  and tr iLu t~~r ies , ~ie;-ii u ,
C - nod In: hic nIC I) -~~;~cn Nwnbercd ~( 3 ,  Se-vent;; —seve nth Cor.gren~:,
fIn-c t :0 siun , wit :,  ii .1ev to Jeterminin~ whether any ciod~ficaticr~:

c- made in the ~~ noninendations therein at th is  time wi th  respect
to works f i r  aa’.-~ dation , flood control and allied pu~~ oses. ”

C - 1-- o lut lon by the Somnal tte~ on EIv rs and Harbors of the
of i i eprecentc i t ive :  dldol)tcd Ncveci’ er 30, l~~ 5:

‘Resolved by tiie -doristl t tee on RIvers and Harbors of’ t}v
House f Re p r es en tat i v e: , U n: i  ted States, that  the Board of Engineers
for RI-;crn and h arbors be , and 15 hereby, requested to review the
report s on Trir:ity Riv er  and tributaries, Texas, submitted in House
hJs :umcr it Nunbe r ed -e13, Sover ~ty-:even th Congress , f i rst  sessIon , vioL a
view to determi ning vh:ether any change s contained in said document are
advisable at and above Garza Dam.”

i i .  Sc-; l u t lon ,  b~- the Comait te c on Public Works of the House cl
Rcpr ’-ser.t ativ c~ adopted August ( ,

‘Iv :;olvc-d b~.- the Coni’;nttee on Public ‘Jarks of’ the House of
b - ’ -px -~ :enitatives , UnIted States , that the Board of’ Engineers for Rivers
ani H a n - t o r n  I c , and in hereby, n’equested to review the reports on the
T rini ’b: iII- .-i- r  and trilutnirie:, Texas . published as House Document No-
-oI~~, .;ovenl:- -seventh Congress , fi r s t  session , and other repc rtc , w ith a
v i ew to diet e r  :‘o t no whether improvement of White Rock (‘ roe k i O i  fL ood
- ;ontroi  - rid l~ I led purposes Is advisable at this (inc

e R esolut ion  by the Committee on P~1-lic Works on ’ the Senate
1a~~-d J anuany 20 , l9’o3:

“Resolved ui,- k l ; - Committee on Public Works of the United
State ;;  Senate , that the I n x i r d  of Engineers for River: and Harbors ,
created under Section 3 of’ the River and Harbor Act , approved June 13,
1902 , be , and is bc-rob; ’, requested to review the reports on Trinity
River and tributaries, Texas , submitted in h ouse Document Numbered 403,
Seventy-seventh Congress , f i rst  session , and previous and subsequent
reports , wI th a v i e w  to determining whether any modification of
previous re -ommenidations is advisable at this time
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f .  River :  and Harbors Act o1~ 1958 , approved July 3, 11358,
Pul l ie  Law 13 -500 , E i g h t y - f i f t h  Congress , Senate Document Numbered j 510,
TI t l e  I - Rivers ne ll  Harbors :

“ Sect ion  112 . The Secretary of the Army is hereby
authorized and directed to -:tuse surveys to be made at the followIng
named local i t ies  and suhj c -ct  to all applicable provisions of sectIon
110 of the Rivers and Harbors Act of 1950 :

“Tr inI ty R i v e r , Texa s .

ii . E~JBLI C HEARINGS - CORPS OF ENGINEERS

a. The views of interested parties concerning improvements
for navigation, flood control, and allied purposes were obtained at a
number of public hearIr~;s held by the Corps of Engineers at various
locatIons within the basin as shown 1n the following tabulation:

flJBLI S HEARINGS - CORPS OF ENGINEERS

No. Date Location Subject

NAVIGATIONL FLOOD CONTROL & ALLIED E~JRPOSES

1 Apr ~t , l51~6 Denton , Texas Trinity River and tr ibutaries
for navigat ion and flood control

2 Apr 18 , i . ~ Corsicana , Texas

3 May 2. 113L~0 Liberty , Texas

14 Jun 22 , 1951 Liberty , Texas Trinit~ River below Liberty for
n~wigation , flood contro l , and
allied pu rposes Lake Liberty
fo r strearni j ow redulation , silt
abateme nt , and prevention of
salt wate r  In t rus ion

5 Dcc 9, 1957 Haltom Cit y,  Tex Bi b; Fossil Ci -~ :-k for flood
control .

6 Jan 22, 1958 Wylie, Texas Trinity River , East Fork for
flood control .

7 Feb 19, 1958 Fort Worth , ‘rex Trinity River , West Fork and
Clear Fork and tributaries for
flood control .
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I

~JBLIC HEARiNGS - CORPS OF ENGINEERS (Cont ‘ a )

No. Date Location Subject

NAVIGATION, FLOOD CONTROL & ALLIED ~ .JR1tSES (Cont ‘dJ

8 Do 20, 19L Fort Worth , Texas Trinity River and tributaries
for navigation and flood
nontrol ( presentation of’
inves t iga ted plan of Improve-
men t ) .

RESERVOIR DEVELO~~~ NT FOR RECREATION - UP1~ R TRINITY

9 Apr 15, G5 Grapevine , Texas Recreational aspect: of develop-
ment and management of Grape-
vine  Reservoir.

I C~ July 10 , 1952 Wylie , Texas Recreational aspects of develop-
ment and management of Lovon
Reservoir.

Il Nov 20, :952 Benbrook, Texas Recreational aspects of’ develop-
ment and management of Benbrook
Reservoir.

12 Mar 26 , 1953 Lewisville, Texas Recreational aspects of develop-
ment and management of Garza-
Little Elm Reservoir-

NATI ONAL WILDLIFE REFUGE - LOWER TRINITY

13 Dec l5 - l6
1960 Liberty , Texas Proposed wildlife refuge on the

Lower Trini ty River-

b. The most recent public hearing was held at Fort Worth , Texas,
on December 20, 1961. A notice of the hearing was sent to the Texas
members of the United States Congress, Congressional Committees on Public
Works , Texas State officials, Texas State Legislature , federal , state , and
local governmental agencies, navigation districts, railroads, news media ,
oil and pipeline companies , and other interested parties. A total of
1209 notices were issued. The hearing was attended by approximately 11400
persons . The hearing ‘was held in order to provide an opportunity for all
interested part ies to be informed and to express thei r views concerning
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an invest igated multiple-purpose plan of’ development for i~he T r in i ty
Ri’. er Basin.

c. Representatives at this hearing gave testimony regarding
the need for flood control , water conservation and particularly stressed
the need for the barge navigation channel from the Houston Ship Channel
to Fort Worth . Ninety -seven speakers presented their views at the
hea ring. Of’ this number , 90 were in favor of’ the proposed improvement ,
24 were opposed to the project , and 3 speakers appeared in opposition to
the proposed Wallisville project . A total of 320 brief’s were submitted
prior to , during , and after the public hearing for incorporation ifl the
record of’ the hearing. There were 2714 brief’s in favor of the project ,

~5 opposed 
to the project, and 6 briefs were noncommi tal on the improve-

men~~. Five of the total number of briefs presented were in opposition
to the previously recommended Wallisville Reservoir Project which was
not a rnhtter to be considered at this hearing.

d. A numerical summary of’ the briefs presented for incorporation
in the record of hearing is shown below :

Categor1 For Against Neutral

U. S. Congress 6 - -

State Leg Islature C - 1
State Off ic ial :  5 - -

Counties and county officIals 11 2 -

Ci ties and ci ty off ic ia ls  65 1 -

Chambers of’ Commerce 56 22 1
Associations 30 1 -

Service Clubs 18 - -
Newspapers 2 1. -

Banks , firms and individuals 7~ 8
Total 2~~ 35

e. Congressmen Jim Wrigh t of Fort Worth and John Dowdy of
Athens spoke in favor of the recommended plan and presented briefs for
Incorporation in the record. Briefs were received from Senator Ralph
Yarborough, Congressmen Olin Teague, Jack Brooks and Bruce Alger, and
from Governor Price Daniel endorsing the recommended plan of develop-
ment .  State Senator George Parkhouse spoke at the hearing in favor
of the plan and presented a brief for the record . Briefs were also
presented at the hearing by State Representative Rayford Price and
George Richards. Other State Representatives attending the hearing
were Bill Jones , Tom James, Paul Curington and Bill Walker. Additional
briefs were received from State Senators Ray Roberts and Doyle Willis
and State Representatives Bob Johnson and Joe Ra.tcliff.
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f .  Pro ponents of the nvflt lple-purpose improvement plan were
introduced by off icIa ls  of the Trinity Improvement AssociatIon , the
Chambers-Liberty Counties Navi gation Distr ict , and county officials from
throughout the Trinity River Basin. The major i ty  of the speakers were
from the Dallas-Fort Worth area and included prominent representatives
from county and municipal government, Chambers of Commerce , industry ,
banking and mercantile Interest:-

g. Proponents of’ the plan called the barge nav~ gaLio n channel
from the Houston Ship Channel to Fort Worth a necessity for the further
development of the North Central Texas area and termed it as having the
greatest potential impact of any project  in recent years on the economy
of the region , as well as the entire state. Industrial leaders from the
fields of’ steel , petroleum, power, and aircraft production stated that
the pro.’-ect was needed to develop the vast untapped resources that lIe
dormant in the Trinity River Valley .

h .  Opponents of the plan consisted largely of the Texas Rail-
road Association and West Texas municipalities. The railroads presented
a brief ’ stating tha t the volume of t r a f f i c  for barge navigation and its
subsequent saving: would not be suff ic ient  to just ify the barge channel ,
that ample transportation facilities to handle all t ra f f i c  to , from,
and wi thin  the Trini ty  River area , already exist: in the area, and tha t
barge transportation on the Trinity would not create growth and develop-
ment that would not othei~,ise occur. The railroad report pre :ented
transpo rtation cost: and f igures which the Associa t ion argued did not

~us t i fy  the expenditure for the nav~ gation channel.

i .  Representatives from the West Texas municipalis~es who
opposed the barge navigation channel based their  opposi t ion on the
contention that barge t r a f f i c  to Dallas-Fort Worth would reduce freight
rates to that area and enable wholesalers in the North Texas area to
market merchandise at a much lower cost than wholesaler: in ~kie Wes t
Texas area . The West Texas spokesmen also voiced the opinion tha t the
entire state would be made to pay for a project that would only benefit
one region of the state .

J .  The opposition was made solely again :: t the barge navigat ion
channel phase of the improvement pJ~in. No objections wc re registered to
the proposed flood control and water conservation phases 1 the  plan -

k. The Wallisville Dandowners Association , an orgar :i-cat ion of
landowners in the Wallisville Reservoir area , voiced oppoci t ion t~: the
previously recommended Wallisvllle Reservoir, but were informed that the
Wallisville project was not a matter for discussion at th i s  hearing .

1. BrIefs submitted by the Tarrant County Water Control and
Improvement District No. 1 and the Dallas Power and Light Company requested
conservation storage in the proposed Lakeview Reservoir - The proposed
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T- - e:;:~- e Colony Rese rvoir was hal led by ~eve rai speaker: and noted a
rr~-o: :.  1r ~~-fs a: a ~ong recognized ne—:es:i ty In the Mid—Trini ty ‘~- a ] ~~;
: - ~~~ . .m

a. Representatives from the eastern portion of Dallas County
and the area In the eastern watershed of the Trinity River requested tha t
an i n vect i gat ion be conducted as to the feasibi l i ty  of navigation an the
Ea: t ~cri-~ of the TrinI t~, fl~vt - r  at some future datr ,

-~~~- RJBLI C HEARINGS - TRI NITY RIVER AUTHORITY. - The Trinity River
Author ity  of Texas during 1956 and 1q57 held a public hearing fo r each
of’ t :~e seventeen counties wi th in  the Trinity River Authority ’ s boundaries
in ~rcier to ascertain the views of local interests with respect to
improvements desired for development of a comprehensive plan of Improve-
ment.  Subsequent to these hearings , the Trini ty River Authority prepared
a Master Plan and a supplement thereto reflecting the desires of local
interests . The plan of improvement developed by the Corps of Engineers

not In conflict but generally in accord with the Trinity River
Authori ty ’s master plan.

5. WATER -USE CONFERENCES U.S.  S~~JDY CO~2~’flSSION-TEXAS , - In
April 1960 , the U. 2 . Study Commission - Texas held two Water-Use
Conf erences , one in Huntsville ~uid one in Corsicana , to obtain the
estImate: of local interest: concerning present and future water require-
ments throughout the basin.

C- . PRIOR REPORTS. - A list of reports on the Trini ty i~iver , Texas,
:ubmitted to thc- Congress from October 1, 19141, to the present is given
in trd J c- ~~~. Reports submitted from May 31, l~-l 7, to O~ t :Lc r 1, l~.24J ,
a re discussed in House Document No. 1403, Seven ty - sevent h  CL zlgr ess , fi rst
session . House Document 989, Six ty - s ix th  Congress , third :e::ion ,
eor~taIns a list of all reports made prior to May 31, l~ l” .

7, PRINCIPAL REPORT BEING REVIEWED . - The pr ixa ~~~al report b eing
rt - -.-Lewed Is published in House Document r ;o . .~Q3, Seventy-seventh Congr e:: ,
fi rst :e:;sian . This document comprises a report covering a survey of the
Tr~ n~ ty Rive r and tr ibutaries for navigation , flood contro l , and al lied
purposes. In thin report, the Chief of Engineers r - - -: c :uat -raicd  adoj ~~.oa
of’ a comprehensive plan of Improvement for t h e  Trinity River Basin
Including Benbrook , Aubrey, Little Elm , Grapevine , and I.av-c:: i~escrvoirs .
modification of the existing Garza Reservoir, improvement of’ the ~eceec
r ind floodwayc a t  Fort Worth and Dallas , and provision of a nzivigable
-hannel extending up the Trinity River, by means of locks and dams , from
the Houston Ship Channel to a terminus at Fort Worth , Texas . Recommended
for immediate construction were Benbrook, Little Elm , and Grapevine
Reservoir: , modification of Garza Dam, and the improvement of the levees
and floodways at Fort Worth and Dallas for flood protection and water
conservation in the Trinity River Basin, and provision of’ a navigable
channel on the lower 49 mIles of the Trinity River from the Houston Ship
Channel to Liberty, Texas .
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TALSO

PRIOR R~~’OJfL’S

Oct ober l~ ’-. t~r Preeer,t

Date Submitted
by

Title of Repo rt : Scope : Dist ri ct ~~~ i rieer : Rec~~~endattons

Review of Reports on Tri nity River and Review Rec~~~~nded Lavon Reservoi r pro 5e- ’t -
Tribotaries , Te xas - East Fork (Survey ) Nov 194 3

Review of Report s on Tri nity River and Review Jan 1945 Rec~~~~~nded ~he relocation of the e’~ct ion of n~vig~
Tr ibutaries , Texas - Tri nity Bay Sect ion ( survey) channel below Anahuac nearer to th- - eastern shor e

Tri n ity Bay .

Inter ior Dra l nage Improve~~~nt s at Dallas Interim Dec 1948 Rec~~~~ nded modi fi cation of cr1 at .g Dallas fl ood~ ’
and Port Wort h Floodway Ext ension (survey) Project to include interior drainage f ac i l i t ies  an

modification of the Fort Worth F1ood~ny to provide
protection for the Creatwood -Brookside area .

Ni -hland , Cha~~ er. , and Ceda r Creeks - Interim Jun 1953 Rec~~~~~nded Navarro Mills Reservoi r on Ri chland Cr~-
(Survey )
Part I

Ri rrhland , ~he~~ er s , and Ceda r Creeks - Interim Apr 1956 Rec~~~~ended Bard well Reserv oir on W&xab achle Cr ee~
Wa~~~ach1e Creek (Survey )

Part II

Big Fossil Cree k Watershed Interim J01 1959 Rec~~~~~nd.ed that local fl ood prot ec ion work s be
(survey ) authorized for const ructi.n on Big Fossil Creex .

West Fork Watershed Flood Protection - Review Aug 1959 Rec~~~~ nded the ext ension of the Fort Worth fl ood -
Fort Worth area (Survey ) way on the West Fork to the v i cin it y  of Lake worth

Part I Dam .

Tri nity Ri ver and Tributarie s , Texas Int erim Apr 1960 Rec~~~~~nded reservoir near Wa.Lllsvtlle for navi-
(Wallieville Reservoir) (Survey) gation, sali nity cont rol , water supply, fish and

wi ldl i fe , recreati on, and other usei .

West Fork Watershed Flood Protection - Review J’*y 1960 Rec~~~~~nded the exten8ion of ‘x~ eting improve~~nt ~
Fort Worth area (Survey) on the Clear Fork up to Southwest Loop 217.

Part II

Review of Rep ort. on Tri nity Ri ve r and Review Nov 1961 Rec~~~~~,xIed channel and levee iuprov~~~nt works
Tributaries , Texas, Covering East (Survey ) below Forney Dam and enlargear nt of Lavon Reeervo l
Fork Watershed

p



‘~~Ir’t R~~’0RrS

b’,r 1’~’i . t c  Pre sent

tale of
Transmittal

Rec c~~~~ndations to or~~r-essiona1 Authori zation
_____________________ Congress Doct~ ent : ___________________________________________________

~avon Re servoir p r c e - t . Mar 1942. 5. D. ~urvey authori zed by Ccs~~1ttee Resolution of 1943.
533/78 /2 i c  e~ t autho rized t y River  and Harbor A ”  approv ed

Wa r -h 2 , 194 5 and Flood Control Act approved
Jul y 24 , 1946 .

‘r-.- ce1~~ a~ ir-n cf he section of navigation May 1946 14. D . ~~~~~~~~ authori zed by C~~~1ttee Resolution of 1944.
Anah ie- - nearer o ‘he eastern shore of 634/79/2 r r j e - t  author i zed by Ri ve r and Harbor A ’~

-d y -
~~~, 1946 .

rr .  of exi st t .,~ Dallas fl oodway June 1949 S.D .  urvey authori zed by C~~~ittee Resolut i ons o’ 19424
n~ l~~ie rce r l or i”a~ nage ~‘s ’ 1 l it 4 e s  and 242/81/1 ~nd 1945. Project au thor ized  by Ri ve r a rid Na rho’- A-

cf the F r -’ .~‘- r-th Fl oodvay to provide approved May 17, 1950 .
the - twrx.i-Br-ooicei dp area .

Navarrc Mi lls Rese rvoi r on Richl and Creek Aug 1954 S.D. ~urvey author ed by C~~~ itte-e Resolut i ons of 1944
498/83/2 a nd 1945. Project authorized by Flood ‘cn’ rol Act

.pproved September 3, 1954 .

Rese rv oir ‘n We~~~~cbi e C re ek .  Jul 1958 S . D .  iu rvey  authori zed by C~~~~itt ee Resolut i ons of 194 4
424/85/2 end 1945. Proj ect authorized b y Flood Control Act

approved March 31 , 1960 .

the iocs~ fl ood prot e - t ion  work s be Way 1960 S .D.  3urvey authori zed by C~~~ i t tee  Resolution of 1945.
or -ons rj  “1Cr  on Eig Fossil Creek . 407/86/2 Proj ect authorized by Flood ontrol Ac approved

Jul y 14 , 1960 .

the  extension of the Fort Worth fl ood Apri l 1960 S.D . - r ~rvey authorized by C~~~ittee Resolution of 1957.
est Fo’- ’ to the v i c init y  of Lake Wort h 402/86/2 Projec t authori zed by Fl ood Cont rol Act approved

July 14 , 1960 .

reservoi r near W.llisv-ille for navi - Jul 1961 S.D . u r-ve~.
- authorized by C~~~.ittee Resolution of 1958 .

n i ty  -ont rol , water supply, fish and 215/87/1
eras ’ ~. c r , and other uae ..

th e ..rtenaion of existing Imp rovement s Not yet - Survey autho ri zed by C~~~ittee Resolution of 1957.
Fcr~ .ip to Sout hweet Loop 217. Submitted

-hannel and levee lMp rov~~~ nt works Not yet - Survey authori zed by C~~~it tee Resolution of 1957.
Dam and enlargement r f  L.von Reservoir. Submitted
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8. Since the publication of House Document No. ~O3, the Garza-
Litt 1e Elm Reservoir was constructed in lieu of the separate projects of
modifying the existing Garza Dani and construction of the Little Elm Dam
and Reservoir. The ~enbrook, Grapevine, and Lavon Reservoirs have been
completed and the improvement of the levees and floodways at Fort Worth
and Dallas have been accomplished , together with a modification of the
Dallas project to include interior drainage facilities. Also, the
lower portion of the channel to Liberty project from the Houston Ship
Channel to about one mile below Anahuac , Texas , was completed in 1950.
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