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ERP.ATA 

Page 54, Line 19: Columbus should read Colorado. 

Page 76, Paragraphs: "Measurement of Stream Flow , 11 

"Groun,l We.ter Surveys" 
"Topogre.phic Mapping " 
"Climatolog ica l Dat a " which first appear on 
pages 73 and 74 c.re inadv ertently repeated. 
on pages 76 and 77, 

Page 106, The second line of the third project should 
read basi~ for desi~n. 

Page 108, Rio Grande-Pecos project list. 

Last item under section 2, which reads 
"Bra::o:o n Island Harbor, Texas: Navigation 
improvements - $585,000° i s a repetition of 
the third item under Sect ion 2, on page 107. 
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JNTRODUCTION 

Until the last few years the people of Texas have been concerned with water 

only e.s it affected their 'immedie.te interests and problems. In building irriga-

tion works to use stored water, the possibilities af providing flood control have 

not elwa;)rs been considered., beceuse such enterprises have usually been financed 

by private capital, making evaluationaf flood. control benefits very difficult. 

In planningfor flood. protection, tha possibilities af power development ancl the 

maintenance of low water flow by means of stored. water have perhaps been over-

looked for the same r eason. Too oft en each of these problems has been regarded 

as isolated. from other possibilities of water ciuvelopment, or has been treated 

solelym termsaf specific localities, with consequent:injury to othermterests. 

I It is becoming increasingly apperent that orderless, unintegrated treat-, 

ment of water problems, however nature~ and. excusable it may have been under 
c 

pioneer conciitions, should. no longer be tolerated. This feeling has cioubtless 

b a0n the motivating factor in th ·3 creation of ve.rious lege.l authorities and 

associations in Texas, each organized for the purpose of developing the watar 

resources of some specific we.tarshed or portion thereof. Almost all these 

organizations have attempted to analyze the water problems within their bound-

e.ries end to offer practice.l solutions, but unfortunately some do not embrace 

enough of their watersheds to allow full coordinD.tion of water uses. To some 

extent, basin-wide problems ere still regarded. from a local viewpoint, An in-

ventory of all water problems in ee>.ch bnsin and their interlocking aspects hes 

been needed., so that the neads of the whole basin mey be satisfied as nearly 

e.s possible with the lee.st expense, and. without foreste.lling future develop-

ments. Such is the purposa of this stete-wido we.tar plan. 
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Texe.s has not utilized its water resources to as great an extent as have 

some other states. In this, Texas may be fortunate since the haphazard growth 

of water development in oth~r states complicates tremendously the formation of 

any integr.ate<i water plan . Most of the major water developments so far con

structed. in Texas have been planned. with full emphasis given to other related 

;rightS ~d USeS. 

The economic development of large areas of Texas, hitherto neglected, 

will depend. upon the _ extent to which surface water can be storedm reservoirs. 

Further development of other extensive areas denends even now in a great meas

ure on the. extent to which the . available supply of water can be increased by 

storing surface water, by_ pumping from wells, or by other means. Th0 need for 

controlling floods is evid.:mt in almost ev ary river basin in Taxas. 

The water plan herein presantad provicies a starting point, from which 

the orderly development of our rivers may proce·ed. It is not a fixeci plan, 

for no fixeci plen is possible. Future watar requirements can seldom be pre-

dieted for more than a few years ~n advance, especially in view of the meagre 

recorcis of rainf,all anci stream flow, which have been kept m Texas. Change s in 

population, land usa, and industry can eff.ect pronounced ciifference s m the use 

anci requirements of we.ter, and as to what the s e changes will be in the distant 

future, we can only speculate. Moreover, the total supply of surf a ce water 

end ground water which can be made availabl e for any area can chenge e.s a re

sult of nD.turel pr.ocesses anq tha use which is me.cie of the watershed sur:f iic -.3 . . 

For these reasons, any water plan must re~eJn incomplete, no matt er how often 

it is revised.. Co~tinuous planning is necessary. Nev ertheless, a irDJlle-

work of a state we.ter _plan is pr esanted, which cen be e.djusted, filled in, or 
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extended to meet changing conditions. 

In presenting this water IJlan, each drc.>.in ege ba.sin or watershed is treat

ed as a unit, in recognition of the train of connected problems which rtJo.chas 

from the source to the mouth of the river. The nlan ettampts to keep in mind 

at all times the interstate character of some of the basins and to treat them 

a.cc·ordingly. Statements of problems and recommendations concerning pe..rts of 

watersheds lying in adjacent states is the result of cooperativu effort with 

the plenning boards of other states end with the National Resources Coml11i ttee. 

Since all the projects in e. comprehensi Vd water ple.n cennot .be und <Jrteken 

simultaneously, e progrem involving nrioritias is necessary. In general; pref

erence has been givon in th0 present study to investiga.tion projects designed 

to afford information indisp ensable for prop0r a.ction l et ar; to construction 

projects for vvhich adequa.t a end r0liable dete. er0 uve.ila.ble; to prOjiJ(lts 

involving benefits that .Jxc ,3ed costs in r ele.tiv aly high degree; to multipLJ

purpose IJrOjects heving rele.tively high sociel velues for comparativt.Jly le.rge 

nu.mbers of people; to projects of immedi e.te, r pth.Jr than prospectiv0, urgency; 

to projects not likely to b e d eley ed by l egel end oth0r non-technical comoli.Oa

tions; to u rojects which it is b elieved ·:-rould fit prop arly into o compr eh en sive 

watar plan when it she.ll hev8 roached a lat ar and more dete.il od stege; end to 

projects elready authorized by th0 Congress or no"' under '7C.'Y• 

The application of the for egoing crit eri e , one by one, to e. group of uro

j ects in e. giv~.m e.rea. mey r esult in findings not in hermony on ..; '.7ith anoth .Jr. 

Projacts of dissimill!r cher2.ct 3r mey not b --3 comparabl·J on any s e~tisfe.c tory 

basis,. In the final analysis much depends on th o judgment of th e inv e stiga-

tors responsiblB for tho grouping adopted. 
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It wis found imnra.cticable and undesirable to assign absolute :priori ties 

to :projects for the state as a whole, for regional groups of drainage basins, 

or even for individual basins. It was feasible, however, for individual 

basins and for groups of basins, to classify proj acts in three broad groups, a 

-procedure deemed adequate for all practical purposes. The groups adopted were 

as follows: 

Group A (immediate) --Projects which are ready for construction or 

study and which should be undertaken a.s soon as possible. 

Group B (deferred) -- Projects which, while desirable for immediate con

struction or study, (a) involve unsolved questions of :public policy or (b) can 

have their priority definitely determined only after additional studies which 

can not be completed in time for this report or (c) are now obstructed by 

legal, administrative or other difficulties. Group] also includes projects 

which should follow Group A in sequence of construction or of study, 

Group C (indeterminate) --Projects which, although included in the plen 

of development for the basin, should follow Group ] in sequence of construc

tion, or whose specific priority in the program is as yet indetermina.te. 

This plan does not rest upon eny assumption es to how the proposed devel

opments should be financed or e.d.mini stered. It is obvious, however, that the 

effective fulfillment of e comprehensive water plan is contingent upon the 

effective solution from time to time of the problems of financicl and. adminis

trative policy. 

Preparation of this plan v1as possible only through tha coo-peration and 

sound e.dvic e of state and fedaral agencies concerned 1:'fith 'Hat er problems, and 

with the various organizations created to further watar d~slapmtJnts in 
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specific areas. It represents not only the views of local interests and state 

agencies, but also those feC..eral bodies under whose jurisdiction fall the 

interstate phases of water resources. Indisp ensable aid and leadership was 

given by the Natione1 Resources Committee in the appointment of special water 

consultants of national repute to advise and assist in the assembly and analy-

sis of vast quanti ties of pertinent material. Without the groundwork which 

has been laid by Texas river authorities and districts, this proposed plan 

would lack much of the concreteness which is its dominant characteristic. But 

for the definite construction projects proposed by these agencies and others, 

it would. become e. mere description of Texas rivers end a generalization of its 

water problems and needs. 

In order to show the influence of the various river authorities, 

districts and. associations on the development of Texas watersheds, the boun-

daries of these organizations have been outlined on the key maps of contig-

uous basins. 

The final assembly and editing of the material presented in this plan was 

supervised by spechuly selected basin committees, composed of representatives 

from all federal and state agencies concerned with such matters and. from vari-

ous basin organizations. 

The plan as herein presented has been incorporated into the 1937 report 

of the National Resources Committee to the President, concerning drainage 

basin problems of the United States. 
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THE SABINE .Ai'ID ~CHES BASINS 

THE PROBLElv1 

The wa.ter problems in this dra.in i?-ge basin ere coordination of wat er sup

ply anci wat er use, the elimination of pollution tmd disp osal of wa ste by the 

construction of storage reservoirs and by other methods for all b eneficial 

purposes. 

Sa.lt water encroachment presents one of the most serious wat er p r oblt3ms 

of the Sabine-Neches area. Another major nroblem in the Sabine-Necheu area 

is to make avail able for cultivation fertile alluvie_l v elley lands, now sub

ject to overflo,<r, to repl ace upland ar eas which should o ~ retired to -pc.sture, 

timb er, enci wildlife. Malaria prevention is also an imp ortant n robl em. :.'t ice 

production in the coastal region of t he basin is irrmort ont h 3re, and pump ing 

from the stream into irrigation channels at period s of extremely low fl ow con

tribut e s to the in~rusi on of salt ~at er from the Gulf of Mexico. Th e encro ach

ment of salt water from the Gulf into the · lower r eaches of s ev eral of the 

streams p res ents one of the most import ant problems in the Basin. Th e public 

\7at ar suppli e s of Beaumont and Port Arthur have been notic eably aff ect ed ciur

ing periods of low flo w in thcl Sabine ami Neche s Riv ors, end it ha s b een n ec es

sary to inst e.ll t emporary dams across th e main stream to ur ev ,,mt s alt end 

sewage pollution from receding back f ar enough to eff ect s eriously th :3se sup

pli es. In the upp-3r portion of thd So.bin e , nollution from oil rdin ,_>. ri e s and 

salt wat er p roduction from oJl wells h a s b e come e s erious probl am, em"'~ is 

increa sing in importanc e . 

This ar ea is in a p eriod of tr ensition. Wh e_t its futur e vrill oe depends 
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to a great extent upon proper planning at this time for conserve.t ion and judi

cious ~se of its water resources. Timber is being cut, pulp mills are coming 

into the area, flush oil fields are in production, population is increasing, 

and potentially useful lands have not been developed. 

On account of frequent overflow of rich bottomlands, these areas have not 

been developed to such an extent that major flood damages are e.s extensive as 

would otherwise be expected. Erosion is attacking farm lands and cut-over 

e.reas. 

In this, as in other basins, there is need for systematic collection of 

basic data on amount and distribution of rainfall, on stream flow, on ground 

water resources, end for topographic mapping, 

A stua.y project to cover both the Sabine and Neches watersheds is under 

wey enci should be continued because the time is strategic for sound planning. 

This project shoulci inclucie topographic mapping, survey and exploration of 

possible reservoir sites anci channel rectification, devising of methods for 

eliminating oil fielci, industrial, and municipal pollution, end malaria. This 

study project should include a determination of the possibilities of hydro

electric power production on these rivers. 

A stuciy for flood control which will include consideration of water con

servation and water power possibilities is now under way by the U. S. Corps of 

Engineers. A study for soil conservation and water runoff retardation is now 

under ;va.y by the U. S. Department of .Agriculture. Additional funds should be 

provided to carry on these studies. 

GENERAL DESCRIPTION 

The rivers of this area drain about 20,000 square miles, 2,700 square 
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miles in western Louisiana, the balance in ~ast Texas. Average a~ual rainfall 

ranges from 40 inches to nearly 60 inches. 

The flow of streems varies not only from year to year out also markedly 

from season to season. The minimum recorded annual discharge near the mouths 

of the Neches ann Sabine rivers has been as low as 16 percent and 21 percent, 

respectively, of the mean annual discharge at those points. Floods on the ma.in 

streams, for the most part, overflow the undeveloped plain, and. although the 

flood peaks generally are not high, they are sustained over a long er period 

of time than in those areas where flood peaks are extreme. On the smaller 

tributaries the floods a.re somewhat more flashy, ann damage to developed lands 

is greater than on the main streem • 

.At the present time the U. S. Geolog ical Survey, in cooperation with the 

Texas Board of Water Engineers, is maintaining six stream flow stations in the 

Sabine ann Neches basins. A number of additional sta tions er a needed . Only 

one of the present stations is equipped 'Hi th a water stage r ecording instru

ment. .At the others gage-height records c:r e dependent upon loca.l o'bservars. 

Extensive drafts ar e o eing made on the ground water suppli e s of t h is e..rea 

for farm ann city water supply ann oil wall drilling end refining, particularly 

in the East Texas oil fi eld. The usa of large tuantiti e s of ground wat er for 

the manufactur e of paper pulp will be requirecl in th e n ,3ar futur 0; the con

struction of on e le.rga paper mill in this area in Texas, r aquiring at L1e~.st 

10,000,000 gellons of {;round water a nay is a.lr eady e.ssured. Pr eliminery 

ground water survey s have b een mane in s Gv an counties in Texas by th e Texas 

Board of Water Engine ,"Jrs in coop ere.tion ':lith the U. S. Geological Survoy, and 

W.P • .A.; and preliminary reports giving results in five counti e s have been 
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published. No extensive ground water surveys have been made in the Louisiana 

area, although important supplies undoubtedly are available there. 

Very little mapping has been done in these basins. Scattered localities 

have been mapped for flood protection or for reservoirs, but in general, the 

basin is unmapped. This area is subject to intense storms of long duration, 

principally from tropical hurricanes. There are now in operation four evapora-

tion stations, and about twenty- seven rainfall stations, one or t v!O of which 

are equipped with automatic recording gages • 

.About one fourthof the Sabine-Neches e.ree. is now used in crop production, 

and most of the remainder is in forest or cut-over land. Most of the virgin 

timber of the upper vratershed has been cut. Part of the northern Sabine and 

Neches Rivar valleys, e rolling country from 250 to 550 feet ebove sea level, 

1s in crops. Some of this land is so severely eroded that it can no longer be 

cultivated profitably, and much of the remainder is seriously affected by ero-

sion. One national for est, comprising four purchase areas will ultimately 

include about one tenth of the timb erland, or one million acres. About 200,000 

acres will be in federal migratory waterfowl refuges • . ; 
The central portions of the Sabine and Naches wat ersheds are still pri-

marily forest areas. The alluvial valleys have been cut over, but have not 

baen utili zed for crops. In tha last few years, the central timb er area has 

acquired renewad importance as a possible sourc e of quickly gro':7!1 pulp-.700<i for 

paper manuf ac tur e. A large pulp mill has been constructed at Houston and. is 

no~ in operation. This t erritory is also adapted to tung culture, end a good 

start has b een made to develop this industry. 

The r emaining part of this area is a strip less than 75 miles uido clong 
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the coa$t. It is bounded on the south by salt marshes at the edge of the Gulf 

of Mexico; anQ on the north, by the forests. Its fertile soil is underlain, 

in general, by watertight subsoil, making it especially aQa~table to rice 

irrigation. 

Oil underlies much of the Sabine-Neches area. The East ~exas oil field, 

on the upper Sabine anQ Neches tributaries is the worlQ 1 s largest p rouucer, 

containing more than 24,000 wells . In addition to the oil, the Coastal Plain 

produces sulphur anQ salt, ee.ch of which has maQe important contributions to 

the developm~nt of the area. In thcl central end ~~uar portions of this basin 

are found iron ore,fuller's aarth, lignit e , b entonite, salt and other minerals 

which off er possibilities for futuro industrial developmant, Recent new devel

opment in the southern Louisi ana end southeastclrn Texas oil fields has 

increased the oil tonne.ge on tha Intracoastal Canal; and has made Sabina Pass, 

with its traffic to end from Lek a Charl es, Orange , Beaumont, end Port Arthur, 

one of th cl busi est he.rbor entrances in the United Ste.t e s. 

Refinery wastes and salt wat dr production in the East Texas field 

discharge into the Sabine River. Th0 Sabine River is now so polluted by salt 

water as to causa its abandonment e. s r -::;,.., t or supply sourc e immedi e.t Gl y below 

th0 oil field. Se.l t wat er prouuction is no" 3. 5 million gallons c:. dey 1md mey 

r .:w.ch fifteen million gallons de.ily wi thin thr .;e or four yae:rs. Portions cf 

th8 selt rmter ar.; non b ving successfully r eturned to e.b~d.on 8d. ':7el l s, but 

other mo~s must b e evolved. to supplement this procedure. 

Population of the Sabine-N0chus N3a in 1930 7TO.s 873,000, ':7i th 243,000 

in cities and tonns . The population is incr easing v 0ry rapidly. 

tl'at.Jr suppli.3s for most of the municipeliti -:J s of this er a e.r o obtained 
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ai thur from d .J e-p w0lls or from small resorvoirs construct d0.. to impounO.. thv run-

off from tributary O..rainage nreas. Buaumont, anO.. Port .Arthur ar.J 

0xccptions, -u£ing water from th e Sabin u and Ncchos Riv -3rs. A fro3sh- wat0r rup-

ply from a -protected tributary has bu.Jn devolopcd. for Longvi0w b ece.uso of salt 

and oil pollution in tho main stream from th J East Texas oil field. 

R3COi:J:lENDED PLJuiJ' 

Salt v1ater Intrusion. As a result of the construction of the d.eep v.rater 

navige.tion channel, salt water has been brought upstream on the Sabine and 

Neches Rivers to such an extent as to seriously affect tha watar supplies of 

Port .Arthur and Beaumont on the Weches, anO.. Orange on tha Sabine. ryat er su~

plies of smaller municipalities in a<ijacant terri tory a r<:J similarly pffected. 

Rice cul tur a in both the Se.bine and Naches basins is s eriously hinderaC., during 

!Jt:~riods of low stream flow, by thes e incursions of salt ·.'Tater. At such times, 

irrigation O..emand is apt to exceaO.. streem flow. 

To meat this situation on the Naches, tha Lowar Nache s Valley Authority 

has b 0an cr.;ate<i by the Legislature, for th0 purpose of storing flood wat<3rs, 

tharcby augmanting the normal flo•.• of tha rivar. Construction of a <iam e.t 

Rocklcmd on the Nuchas Riv er about fifty milus above Bue.umont is proposed by 

this ag<3ncy. This dam would impounu about 1,650,000 acr .J f 00 t, en d.. a gravity 

cenal uoulO.. cxtand to Port .Arthur, s arving the ric o fL3lds of Jvff..;rson, 

Liberty, end Chomb urs countL.3 s, end.. -providing we.t Jr for munici'p2.l end indus

trial usos. This projo3cthasb -:; Gn e.pproved b;v both the Public Works .AP..ministre.-

tion 2nd tho Reconstruction Fincnc,} Corporation. beyond 

th0 inv ustigetion c: l ste.g0 2nd ar ·J r oaC.y :for construction. It is rocommonded 

the.t this proj .Jct b J construct<3d. 
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Proposals have been maQe for the construction of other 

Magee EenQ on the Jngelina River, a tributary to the Neches, 

reservoirs at 

an(!. at Toledo 

Bene'. on the Sabine. 'Ihese reservoirs "rOUlQ offer a regulated flow for the pra

vention of pollution and for other purposes. It is recommended that these pro

jects be considered in connection with the basin-vriQe study being made by the 

Army Engineers and that their place in tha general basin plan ba det ermined • 

. Wasta Di SJ?Osal. 1llodern sewage disposal plants ar e r a commanQaQ for a. num-

b ~r of ci tias in the basin. In soma casas 8Xisting plants can be modr3rn-

ized. Ext ension of sewer mains is n a,:,0. o;;d in som .J municipaliti e s which he:vc 

outgro1.m pr •3sont syst ems. Citi J s should b .3 Gncouragcd to train SC'i7e.gc plant 

op.Jre.tors anc'. to provid3 ad0quate laboratory control ond. ma.intcnanc c . 

In ord3r to :3ffect a solution to th ·J incr .Jesingproblem of oil fi3ld pol

lution in th .J basin, it is r ecomm and c,;d th<:' t c:. major stuQy b ·J ini tie.t -.)Q at onc3. 

Industrial wast0s, oth ..;r the..Yl thos J from th .J p Jtrol ·;um industry, havo not 

y J t cruD.t .Jci a s .Jrious probl.:3m in th ;) basin but prosp octivu industrial dov elop

m.:mts in somo s ections of th.J bn.sin inQicet u tha.t this phas <> of the problem of 

str.:;am pollution must be given consid .Jration. Industrial doV •Jlopmont shoulQ 

b e guici0d enci controlled so th c.•.t by d.u,J consicierc:.tion to such it 0ms o.s p lent 

loct>.tion, wast0 tr oo.tm0n t proc0ssos, e.v eilcbl 3 strcc.>.m flow ate., th,~ s .Jrio us 

str JD.m pollution concii tions nO c7 Jxisting i n other Sdctions of th J cou..'1 try m<'y 

b 0 c:voicioci. 

\."r.tor Supnlios. Th0r ..1 is a ncod for imprOv0mGnt C'nd JXt Jnsion of '.?e.t or-

works f aciliti .3s end for wat er tr.Je.tm ont pl c:nts in c. numb or of tho smclL3r 

municipditi Gs of thJ e:r ae . It is r 0c0mm3nd Jd th£> t construction of tha s 0 b e 

undort c:>k.Jn c.s soon P.s possi bl J . Th J improv .Jmdnt of the \'!c:.tar supply for Port 
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Arthur, Beaumont, and aujacent communities by means of the proposed Rockland 

project has been discussed. 

Malaria Control. Malaria is a problem in this area. There is need for 

malaria control measures to eliminate present danger. In new projects, p ar-

ticulerly where impounued water may create new and prolific mosquito breeding 

areas, due consideration should be given to this problem so that by p roviding 

proper saf eguards malaria hazards mey be avoided. All mosquito control meas-

ures contemplateu in this basin should conform to plans approved by the r a sp ec

tive ste.te uepartmants of health. 

Naviga tion. The construction of e ship channel from Lake Charl es, 

Louisiana uirectly to the Gulf of M·3Xico h a s been authorizeu. Such a chanml 

will relieve the congestion at Sabina P e sl:l, and giv ~ uir cct a cc \3 ss to th0 r=;row-

ing oil fidds anu industrial d uv elopment of .southwe st Louisiana. 

tion of this channel is r ecomm ended. 

Construe-

Floou Control. Floous caus d s erious damag~ to h ualth, lif e , end prop erty 

in this basin anu d ater development of some of th ~ most f ~rtil ~ lanus. 'rhe 

Corps of Engineers is now making a floou control surv .Jy of this e.r ea which is 

b uing cooruina teu with studi Gs now being meua by oth0r agenci e s, end funds 

should be me.d <.J aveilabl e for compl ~tion of the study. 

Draine.gc . Dre.inagJ in th~ co e ste.l e r ee of t h is basin is an i mportDnt 

probl um. It is recommond Jd the.t adequat e drainag3 systems b e inst ell .::d, 'i?h vr e 

cconomicelly f easibl o , end the.t uue consicl er e.tion be giv .m to "Tildlif 0 vclucs 

within th0 area. 

Hynrogl.~ ctric Po wor. RcgardL:ss of pra s ent economice.l po qer d ov olopment, 

JD.ajor de.ms should incorporet e provisions ':7hich would p drmi t fur thor future 

13 

/ 



installations which changed conditions might render t he production of hydro

electric power advisable. Funds should be macie available for the completion 

of the survey now being made by the Corps of Engineers as to the feasibility 

of hydroelectric power generation. 

Land Use and Conservation. To reduce silting of stream channels and 

reservoirs, end destruction of farm lands, it is recommended that a wa.t er and 

soil conservation program be developed for this basin. This program should 

include retirement of steep and erodeci cultivated areas to grass or timber,and 

the practice of all feasible methods for soil and water cons~rvation appli-

cable to this basin. Adciitional investigations are needed to cietermine the 

specific treatment for inciividual units of land. Datailed sedimente.tion sur

veys should be made for existing reservoirs anci preliminary preparations made 

for such studies on sites of proposed reservoirs. 

Wilcilif e Conservation. Tha proposoci construction of dams and res ervoirs 

for flooci control and other purposes on the str eams of the Sabine-Neches basin 

off ars a fine opportunity for the developmant of wat~rfowl and other wildlife 

habitat, and th0ir neads should b a taken into consideration as far as possible 

without hazarciing the prime purpose for which the construction was planned. 

The Sabine and Lacassine wildlife r efuges in Cameron Parish should be 

compl et eci. 

Measurament of Stream Flow. To obtain needeci records of surface runoff and 

its ciistribution over the basins, it is recommended that stations novr in opera

tion b -3 continueci and the equipment improved . It is furth,3r recommand .3ci that 

about ' fourt een stream flow stations b 3 installed in the Sabine-Neches basins 

anci b tl rnainta.in .3ci for sufficiant time to give ad<3quate records. .As flood 
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control reservoirs are constructed, it is recommended thut additional stream 

flow stations be installed in connection with these projects to assist in 

their successful operation. 

Ground Water Survey. Preliminary ground water surveys which thus far h;we 

covered only a part of the area in Texas and none in Louisiana should be 

extended to the entire territory. These surveys should be follo wed by more 

intensive studies with special reference to the quantity end. quality of the 

ground wat er supplies that are e.vailable for public sup-oly, oil well and oil 

refinery operations and the manufacture of paper pulp. 

Topographic Manping. The basins should be mapped for flood control, 

drainage, storage for power, municipal and industrial use, end for ground water 

investigations. 

Climatological Data. To s ecure additional needed climatological data, it 

is recommendedfuat there be added to the present faciliti es at least one auto

matic recording rainfall station and four standard rainfall stations. 

It is furth ar recommended that all of the above hydrologic studies and 

topographic me:ppingba done in accordance with approved methods, by competent 

agencies, end the.t the results be mada readily and promptly availabl a to the 

public, end p ariodice.lly published in standard form. 
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PROJECT LIST - SABINE AND NECHES BASINS 

ESTilvlATED 
PROJECT I 

FIRST 

I 
I 

Sabine-Neches River Basins, Texas and Louisiana: 
Study of flood control and conservation of water to 1 

devise a plan for water development of the basbs . I $ 

Portions of Sabin8 a...TJ.d Neches watersheds, Texas and I 
Louisiana: Detailed conservation survey. I 
Study to d.evi se means for control of stream :pollu- i 
tion by salt water f rom oil wells and refin0ries. I 

i 

Sabine and l'Teches River :Basin in Texas: Topographic I 
mapping of watersheds. 1 

I 
Ground water survey of sub-basin. 

Tyler, Hardin, and Polk Counti es, Texas: Study of 
Village Creek reservoir site. 

Sabin?. and KeC:hcs Basins, Texas: Comprehensive 
for elimination and prevention of malaria. 

Jasper, Newton, H~ud.in, J ef f erson, and Chambers 
Counti es, Texn.s: Topogr::>.phic !llP.pping of Coas tP.l 
Pln.in area. 

I 

I 
I 

... 

nA..rt 

I 

100,000 

22,000 

I 
5o,ooo 1 

200,000 

57,000 
I 

5,000 

10,000 

300,000 

COST 

:B.A.LANCE 
TO 

C0~1IPLETE 

REMARKS 

Preliminary examination made by Corps 
l of Engineers. Survey reports started.' 

Pub. 
Yes 738 Area to be selected. 

I I 
!No 

$ 125,000 No I 
115,000 No To develop ground water to best advm-

tage. Survey to require six years. 

To dE:'t -e rmin :J its vn.l'.le in connection 
~'lo with Rockland project, for storage. 

I Contin~~tion of work done in some 
10,000 No I Texas counties by U.S.P.ri.S. 

125,000 No Portion of control established. 

" 
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PROJECT LIST - SABINE AND NECHES BASINS 

···--------------------------+-----------~----..---1---------------------i .-o [I) 

THIATED COST - · Q) [I) IUl I N Q) ~ 

REiviARKS I 
1 BALANCE ';:! {ill -~ 

PROJECT ~ =-tRST TG o s:l .,.... +> 

-+ 
. · ,.s::o HC.l 

r'-------------------------------------- --YEAR , _c_o_N_~_LE __ T_E_+' _:_~-~~~~~·~-1-----------------------------------4 
l. Investigation Projects (cont.) 

I 

Area study of land use and econoQiC factors to dev.b~ 
plans for needed land retirement and major land and I 

I 
water use adjustment, to insure a proper coorc.inate~ 
land and water utilization program. ~ 

I 1 
2. Constr uction Projects - General 

Sabine-Neches waterway , Jefferson and 
t-' I ties, Texas: Channel enlargement from 
....:~ . Port Arthur , Beaumont, and Orange. 

I 

Orange Coun
Sabine Pass to

1 

I 

50, 000 $ 

I Tyler Co., Texas: :rtockland Dam. Dam and canal for 
rigation, municipal, & industrial water supply. 

! 

ir-' 
. I 6 . oou . ooo 

14 additional stream gaging stations on Sabine 
Neches Rivers and tributaries. 

I 

and I 19,700 

Lake Charles, La.: Sabine migratory waterfowl devel-1 
opment dykes to keep out salt water; buildings and I 
equipment. 200,000 

I 
Three additional rainfall and evaporation stations 
in Sabine and Neches Basins. 

Construction of one dam for recreational purposes, 
including bathhouse, water supply, and sanitation j 
facilities. (Texas National Forests) 

820 

22.000 

Pub. 
210 
and 

80 ,000 Yes 738 

730 ,000 Yes 3 

6,000,000 No 

No 

No 

Yes 7 

Extent of study depends upon prelim
inary surveys now being conducted by 
the flood control coordinating commit 
tee of the U.S.D.A. 

Funds necessary to comple t e project. 

Preliminary surveys and reports rr~de 

Annual operation $7, 000 . 

Surveys in progress. 

Yearly maintenan~e $320. In addition 
to stations now being operated. 

Plans prepared. 
$2,000 . 

Annual maintenance 



PROJECT LIST - SA.:B ll\'"E .AND NECHES BASINS 

FnOJECT 

ESTi iviA.TED COST ro IW 
'd (/) q 

--------T---------~ ~ ~ ·rl 

BALANCE 
TO 

CO:tviPLETE 

.~ ~ .~ .p 
H q H () 
0 0 0 ~-< 
,.q 0 . .s:l 
.p .p 

REMARKS 

' ~ ~ ~ ~--------------------------------------------------+- ----------~------~~~L-+------------------------------i 
2. Construction Projects - General (cont .) 

Establishment of two recreational areas in Texas 
National Forests, involving 1"1a ter supply and 
sanitation • 

.Acquisition of 1,000 acres cleared submarginal farm 
lands in existing National Forests. 

3· Consuuction Projects, i1lunicipa l Water Supply 

I 

4 ,000 

6 ,000 . 

Yes 7 
Plans completed. 
$600. 

Yes 8,10 Appraisal s made. 

PJmual maintenance 

~ and Pollution Abatement 
co 

J ladewater, J reggton, Edgewood, Big Sandy, Alba, 
Q,uinlan, Royce City, Tex. : Improvements to wa ter supply.! 

Troupe, FrankBton, Arp, Carthage, Henderson, Over
ton, Tyler, Kilgore, Grand Saline, and Mineola, 
Texas: Improvements to water supply. 

Bronson, Lufkin, Alto, Nacogdoches, San A'1gustine, 
Appleby, Rusk, Center, Timpson, and Jacksonville, 
Texas: Improvements to water supply. 

Sour Lake, Silsbee, rioodville, Doucette , Jasper, 
Colmesneil, Manning, Diboll, Pineland, Hemphill, 
East Mayfield, Texas : Improvements to water supply. 

Carthage, Arp, Henderson, Overton, Tyler, Kilgore, 
Longview, Grand Saline, Mineola, Gladewater, Big 
Sandy, Royce City, Texas: Improvements to sewage 

101 ,000 

126 ,000 

102,000 

130,COO 

sYs tern and sewage treatment pl-:.:;an::::;:..;t::..:s::.:·:...,_ _______ ...~....._,230, 000 ' 

i~ o 

No 

No 

No 



PROJECT LIST - SABINE .Al'JD NECHES BA~n;s 

ESTIMATED COST 

PROJECT 

3· Construction Pro.iects, Municipal Water Supply 
Rnd Pollution Abatement ( co,nt.) 

Woodville, Diboll, Pineland , Lufkin, Alto, San Augus
tine, Rusk, Center, Timpson, Jacksonville, Troupe, 
Frankston, Texas: Improvements to sewer system ~~d 

FIRST 
TilArt 

sewage treatment plants. $ 153, 000 

Appleby, Garrison, Chandler, Greggton, Edgewood, 
.Alb?.., :~uinlan, Caddo Mills, Emory, Tenaha, Texas: 
Sewer systems and sewage treatment plants. 200,000 

Sour Lake, Nome, Silsbee, Buna, Warren, Kirbyville, 
Doucette, Jasper, Colmesneil, Corri~~. Mann ing, 
liemphill, East Mayfield, Bronson, Texas: Sewer 
systems and sewage treatment plants 

Buna, Warren, Corrigan, Chandler, and Emory, Texas: 
Water supply systems. 

Port Neches, Texas: Sewage treatment plant. 

Port Arthur, Beaumont, Orange, Nacogdoches, Texas: 
Sewage plant improvements, preliminary treatment. 

Cushing, Texas: Waterworks, sewer system and sewage 
treatment plant. 

Brownsboro, Garrison, Lindale, Newton, and Tatum, 
Texns: Water supplies or improvements. 

390,000 

125,000 

25,000 

205,000 

60,000 

120,000 

B.J..LAKCE 
TO 

COMPLETE 

en 
<d en 
tD Cl) 
N H 

·rl ItO 
H s.::: 
0 0 
..QO 
~ 

::::! ~ 
~j:l:l 

No 

No 

No 

No 

No 

No 

No 

ItO 
s.::: 

·rl 
N 

·rl ~ P..EMARKS H C) 

0~ 
..Q 
~ 

~ 

~eliminary plans made. 

!Preliminary plans mc:tde. 



PROJECT LIST _ SABINE A}TD NECHES BaSINS 
i--------------------=-==-=---r--==-.:....:....=:........::::~~.:..::..=...:......:::..::=.,.:..:.....::.._, __ r---______________ " 

PROJECT 

3· Construction Projects, Municipal Water Supply 
and Pollution Abat ement 

Tenaha, Texas: Water supply system. 

Beckville, Caddo iviills, Joaquin, Mt. Enterprise, 
Texas: Water supply systems. 

Beckville, Texas: Sewer system and treatment plant. 

Newton, Texas: Sewer system. 

Wells, and Nederland, Texas: Additions to water 
supply. 

GROUP B - DEFERRED 
2. Construction Projects - General 

Acquisition of 5,500 acres of cleared lands now con
vributing s:ilt to chan~els m existing national forests.1 

Planting or reforestation of 400 acres on Texas 
National Forests. 

Drainage on Coastal Plain in Texas 

3· Construction Pro jects, Municipal Water Supply 
and Pollution Abatement 

DeSoto Parish, Uansfield, Louisiana: Sewage treat
ment plant. 

$ 

ESTIMATED 

FIRST 
YEAR 

56,000 

126 ,000 

18,000 

10,000 

23,000 

3,000 

300,000 

100 ,000 

I 

COST 

BALANCE 
TO 

COi..1PLETE 

en fU) 
'Ll en ~ 
(!) (!) ·ri 
t-:1 1-< l>l 

•n fU) •ri +> 
1-< ~ 1-< 0 
0 0 
.Qo 

0 -~ 
.Q ..., ..., 

~~ ~ 

I 
No 

No 

No 

l~ o 

liTo 

g 

Yes 10 

Yes 7 

No 

No 

BEiv.iARKS 

Preliminary plans made. 

Preliminary plans made. 

Preliminary plans made. 

Examination and appraisals completed 

Plans prepared. 

$25,000 annual maintenance required. 
Depends upon topographic mapping of 
this area. 

No plans prepared. Estimate of cost 
preliminary. 
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PROJECT LIST - SABINE .AlJD NECF..ES BASINS 

PROJECT 

I GROuP c - INIX<TERMIKATE 

Acquisition of 2 1 000 acres of cl ea~ed submargi~al 
f a rm lands. 

!Planting of 2 1 400 acres of cleared lands in Texa s 
l1a tional Fares t. 

Tylar I :Iardin 1 and Polk Counties I Texa s: F~eservoir 

on Village Creek for equalizing flow to Rockland 
proj ect. 

Sabine and Neches B~sins 1 Texas: Drainage for con
trol of m"lari~ in selected counties of the bnsins. 

(Jl tuJ 
•d (Jl s:: COST 

!---------.-------·· ~ ~ -~ 
B.A.L.AJ:~CE ·rl tuJ ·rl .P F!RST 

:-:YEAE. To S-1 S:: S-1 tl 
0 0 0 ~ ..c: 0 .J:1 

COMPLETE -P -P 

~£~ 

REHARKS 

14,000 Yes 8,10 Appraisals partially CO!:!pleted. 

14,400 Yes 

fl.nde1Brm:inate No 

550,000 $ 1 1 850,000 No 

7 Preliminary :investigatio~s be ing made 

Should await results of s tu~· in 
Group A. 

Should await r E: sults of malaria 
study listed in Group A. 



 



THE TRINITY .AND SAN J .ILCINTO BASINS 

THE PROBLEM 

The principal problems of the Trinity end San Jacinto Rivers a.re the 

conservat ion of water for irrigation, flood control, munici~al, and industrial 

uses, ~revention of pollution, navigation, end conservation of t~e soil and 

native vegetation. In the basins of both the Trinity and San Jacinto Rivers, 

which are adjacent, problems of sanitation and municipal water supply have 

been created by the rapid growth of cities. Houston, in the San Jacinto basin, 

is subject to recurrent floods which cause tremendous damages in the heart of 

the city and the ship channel e.rea. The industrial developm•3nt in certain por

tions of these watersheds has resulted in stream pollution by cheese and milk 

plants, textile mills, breweries, oil refineries, paper mills, and maa.t :pack

ing plants. There is need for construction of additional storage reservoirs to 

curb floods and to ragul eta the streams. Surveys indicate that there is sevare 

soil erosion and excessive runoff, resulting in ranid silting of ros arvoirs 

and minor stream channals in these basins • .Ad.di tional land in th-.3 San Ja.cinto 

basin can ba reclaimed for cultivation by construction cf floodways and simila.r 

improvamants. On th <J Trinity, a dap andabl a flow for dilution of sawe_gt.l end the 

ramovel of municipal end industrial wastas should b e providdd . Houston, in the 

San Je.cinto basin, is confrontad ,vith the problem of industrial polluti -on. 

Na.viga.tion of th<3 Houston ship chann0l is sariously hemp.3red during tim -3 s of 

flood by high water valociti a s. Silt dGposits, r esulting from thesa floods, 

off ar e. f urthar mone.ca to navigation, end tha s .J conditions should b J corr.3ctad. 

Mditioncl ras 0rvoirs should ba constructed to control floods end r agul ata tha 

flow of tha str.Jems in both basins for municipal, industrial, irrige.tion and 
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othvr b ,:mvficiel us;s. 

th~ CD.S 0 of Buffalo Beyou, en arm of tha Sen J ;: cinto Riv.;r, th3 -possibilitia.s 

of div .)rsion to oth.3r str .;ams in Herris County m :rrents furthJr study .. 

GEN~RAL DESCRIPTION OF THE BASINS 

T~INITi BASIN. The Trinity and San Jacinto basins form an area ebou t 

seventy miles wide, extending from the northern p ert of Texe.s in a gen eral 

southeasterly direction about 350 miles to Galveston Bay. The principal trib

utaries of the Trinity drain e. fan- shaped, hilly, and partly woodeci ereo... They 

join ·Ghe mein stream near Dallas. The general character of the terre.in changes 

in the vicinity of Dallas to tha Black Waxy Pre.irie, e.n araa of gently sloping 

hills wi.th soil of great fertility, especially suit~ci for agricultural :purposes. 

T"ne commercie.l forest balt is encountared at Palastina end extands neerly 

one hundraci miles, almost to Galveston Bgy. Tha soil h oro is g enerally sandy, 

end with tha exception of tha alluvial lends, is not as good for farming as 

that of the northarn section. The San Je.cinto River basin lias in tho Coastal 

Ple.in. ·rt is not, in fe.ct, e. ~e.rt of the Trinity Riv dr wetorshed. Its influ-

onca is l ergaly confin~d to an ar aa sam~ 40 mil~s wido end 80 mil0s long, 

off .;ring problems not r<3le.t3d to tha Trinity Riv .; r b e.sin e.s e. whol a , end is 

tharafor0 tree.t .-lci seperataly in this ·report. 

Tho populetion of th0 northern section of th0 arae is about 900,000, 

almost evenly ciivici~d between the ci tias of Fort Worth e.nci Dalle.s c-nci the rurel 

sections. The southern saction h e s a populc?tion of e.bout 200,000 •:rith l ess 

than 50,000 people living in to• .. ms. The CoE.-.stel Plein cont e.ins 500,000 

peopl e , 80 p arcent living in Houston e-nd Ge.lvaston. 

Farming is pr av el ant throughout th3 arae.. In the c antral portion of t he 
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d.raine.ge b a sin, crops are harve s ted from about one-half of the land ar ea. Lum

bering is an important industry and offers possibilities for future exp ansion. 

Clean tilled fields, improp erly grazed pastures, and burned-over woodland s con

tribute materially to severe losses of soil and water in the area above t h e 

Coastal Plain. In the Coastal Plain, crops are harvest ed from only a small 

part of t his land. Potroleum production is a major industry throughou t the 

basin. Oth ar natural resources are salt, iron ore, building ma t eri als ~nd 

lignit e . 

Moan annual r ainfall varies from 30 to 40 inche s in the uppar p art of 

the Trinity basin and. from 40 to 50 inchas in the Coast al Plain. Much of this 

rainf aJ. l is frequently conc antrat ud. in s evare s torms which causd large floods. 

Tha averaga annual str~e~ flow of the Trinity Riv er, n aar its mouth, is 

slightly more than 5,000,000 acr a f aa t, but its flo w is irr agular. During 1ha 

period of record, 1925 to 1937, it vari a s from about 750,000 acra f au t in 1925 

to ov ~r 8,000,000 acr a fuet in 1932. Tha av ar ega naily flow during July, Aug

ust, end. September has b aen so small the.t salt we.t dr from th o Gulf has aff 0ct ad 

rice cultura upstr aam for a considerabl u distenca . 

An int ~lligant and e conomical dev alopm 0nt of th u wa t er r osour c os cannot 

ba me.d.c rTithout a r eliebl a r ecord of tha surf ac e runoff and its dis tribution 

ovar th .J ar0e.. At thu pres ent tima tht3 United Stat ·3s Gaological Surv 0y , in 

coop Jr v.tion with tha Texe.s Boe.rd of Wat er Engineers, is me.inte.ining t an str eam 

flow st e.tions in tha be.sin. Soma of thusa sta tions are not equipp ud with uat ar

stagv r acordcrs, end at othurs tha aquipmant is becoming old a~d. i n n c.:;d. of 

rapeir. A numb Jr of add.itionc-1 stream flou sta tions should b a ins t a.ll ed. end 

me.inte.inud for sufficient time to giv d c..dequat d r ecords, The construction 6f 
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flood. control reservoirs on the rivers will require the installation of new 

stations in connection with their operation, as the lerger floods \'Till be 

caused. by tropical storms, proO.ucing flashy flooO.s of great volume. The suc

c e ssful operation of these reservoirs will depend. upon the operators ha.vi n g 

notice at the earliest possible moment of flooO.-proO.ucing rises in the river. 

Therefore, stream flow ste.tions used for this puryose should be equippeci. '.7i th 

instrument ~ capable of transmitting the information for a considere:Ole ci.is-

tance, or arrangements should. be made for obtaining telegraph reports directly 

from the stations. 

This area incluO.es Dalle.s and Fort :Vorth end. tha thickly po-puleted adja

cent region in which ground-water is a -practicall:,• indisp ensable source of 

water supply. In parts of this region serious que stions heve been raised. as to 

the permanency of the gupply unO.er the present heavy O.raft from wells. The 

southern part of the area include s part of the grounO.-water O.istrict to which 

Houston may ha.ve to turn for its grounO.-nrater supnly. Preliminary studi e s havd 

been made in thr ee counties in the central part of the basin and. in a small 

part of the area naar Houston. 

In the Trinity Basin, belo'.'T Fort Worth and. Dallas, only th,J river channel 

and. narrow strips of aO.jacent ov arflo--:7 land have b e en mappad. Abov e Fort ¥.brth 

and Dcllc.s, som a reservoir sites have baen mapp ed. 

In tho Trinity-San J acinto ar0a of about 21,000 square mil es, ther e are 

no-;v in op eration fiv a autome.tic recorO.ing rainf['_ll stations, t wo evaporation 

stations, end. nin~te ,m st t>ndard r ainfall ste.tions. Th0 climatic conc!.i tions 

range from co e.ste.l, subject to intmsu storms of long O.uration, to uplend hill 

country subj0ct to v ery intens e storms of modarPte duration. 
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Local interests of the Trinity b asin have expended, without monetary aid 

from either Ste.te or Fed.ere.l Government, in excess of fifteen million dollars 

in the construction of levees end. about the seme sum for the construction of 

reservoirs designed for both conservation and flood control purposes. Other 

millions not so easily segregated have been spent for the amelioration of flood 

conditions or the prevention of flood damages. 

Flood control is important for the entire valley of the Trinity River. 

Floods affect the bottom lands, reaching to the coast, and are serious around 

Fort Worth and Dallas p_nd in the adje.cent rural eraa of the Black Waxy Belt, 

where t he greatest amount of dev elopment ha s t aken place. Storage reservo i rs 

for control of floods and for municipal water supplies, with a total can acity 

of 1,943,000 acre f eet, have been provided in the head~at er tributaries. This 

storage is equal to about one-quarter of the maximum annual runoff near the 

mouth of the stream. A r a servoir has been recantly complet ed to nrovid e con

densing water for a power plant immediately above Dallas. Dev elopment of avail

able storage sites for flood control ~ould result in a marked reduction of 

flood stage s at Fort Worth end Dall a s. SUch developm8nt would also h ave an 

important bearing on the floodwgy to be pr~vidod by levee construc t i on to 

reclaim agricultural lands along the vallay. The provision of such r e servoirs 

would increase the low- wat er flow, which 't"'Ould b anefit irrigation in t ha Coa stal 

Ple.in and provide water for dilntion of the affluent from sevrage-dispo sel plants. 

Stream pollution, already a major probl am, is b acoming more s erious ~ith 

the rapid gro ... ..,th of th3 larger cities. The seuer syst em of Dallas ha s lagged 

bahind the increase in population, and ther e is not enough ~at er in the river 

at lo ,;r stege s to d.ilute the sovrage suffici ently from th e araas of Dallas and 
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Fort Worth. Final plans h ave been preparea for the enlargement ana modernizing 

of the Dallas p lant, ana an allotmant of funds of the P. Fl • .A. has been ma.O.. e for 

this work. The lack of water auring lo w water periods on the upp er Trinity 

accentuates the problem of dilution of the industrial ana municipal wastes, 

and the effect of this pollution upon the Fort ~orth and Dallas areas is es~e

cially noticeable in the stream from Fort Worth all the way to the Gulf. At 

irregular int ervals 1i'7ater is released from reservoirs above, for the puruose of 

clearing the channel of sewage , but this results in "black rises." This creates 

a serious hea.lth menace, kills fish, 2nd cause other nuisanc es throughou t the 

basin. 

Smaller municipaliti e s scattered over the basin are elso confront ed with 

serious sewag e disposal p roblems. The growth in popul a.tion and the increased 

requirements for batter s eVTage tree.tment have causea man,y -plants to need major 

remo deling ena enlargamen t. 

Uater sup-ply for municipal and industrial uses is a probl em of major 

importance . Fort Worth and Dall a s hava constructed fiv e l arge r e servoirs on 

the headwaters of the Trinity Riv er for flood control and for the cons ervation 

of wat er for irrigation, industrial, ana municip al end other benefici al us es. 

S.AN JACI NTO BASIN. The San Jacinto River 'i7B.t c>rshad. embrac es an ar ea of 

som e 3,200 squar a mil a s, cxt anding ov-3r portions of Fort Bena, Wall ,.3r, ~Jalkar, 

M_qntgomery, San J acinto, Lib arty, end Harris Counti Bs. A large p a.rt of the 

popul ation is urb an, d.ua to the siz a of Houston, the State 's large st city. 

Principal agricultural prod.ucts e.r e cattl e and dairy products. Ric a , cotton, 

v aga tc:>bl e s end prod.uc a a.r e also important. Harris County is the St ate's l ee.d.ing 
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county i~ dairy products and fourth in number of cattle. There is considerable 

petroleum production in the basin. Houston, in Harris County, is the State's 

largest industrial center and is experiencing a rapid growth. 

Mean annual rainfall varies from 40 to 50 inches. The average annual 

stream flow at the mouth of the San Jacinto is about 1,180,000 acre feet. Its 

principal tributaries are the East and West Forks, Spring Creek, end Buffalo 

Bayou. These tributaries extend fen-shaped throughout the San Jacinto water-

shed, flo wing for the most part in an easterly and southeasterly direction. 

Buffalo Ba;vou receives practically all the drainege from streams in 

Harris County. It flows from west to ea.st, discharging into San Jacinto Riv er, 

sixteen miles b elo "r the Turning Be.sin of the Houston Ship Channel. From a 

flood control standpoint, correction of existing conditions on these streams is 

of major concern to the City of Houston. 

Houston was subjected in 1929 end 1935 to deve.stating floods. In 1929 

Houston and the Ship Channel were subjected to serious damage . . Heevy rainfall 

in San Ja.cinto and Buffalo Bayou ~'TatersheO.s completely closed the ship channel 

several days by depositing 2,250,000 yards of silt, In 1935, ap~roximately 

sixteen inches of rain fell \~i thin three day s over the watershed of Buff a lo 

Bayou and its tributaries, causing a floTI far in excess of the capacity of its 

watur courses. The City of Houston is engaged in a demolition p·roject, ':'Thich 

will ·.1iO.en an existing bottle neck on the Bayou through the immediate dormtown 

district of Houston, allevieting the spread of flood •;vaters ~md a.ttendant 

damage to this immediat e section. This project will involve the expenditure 

of $250,000. 

The needs for stream flo w records in this be sin ere quite similar to those 
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in the Trinity except that one of the major problems in this area will be the 

rapid development of the water resources for municipal water supply. At the 

nresent.. time, the U. s. Geological Survey, in cooperation with the Texas Board 

of Water Engineers, is maintaining one station on the West Fork of the San 

Jacinto River and three stations in the Buffalo Bayou basin. A nu.mber of addi

tional stream flow stations should be installed and maintained for sufficient 

time to give ade~uate records of the entire area. 

This area includes the Houston-Galveston industrial district which depends 

entirely on ground water for public and industrial water supnly. Houston is 

the largest city in the United States that uses grounc. water exclusively, and 

its demands are rapidly increasing. Preliminary ground water studies havebeen 

made in five counties in this area, and three preliminary reports based thereon 

have been issued. 

Only that portion of the San Jacinto basin in Herri s County has been mapped. 

The Harris County Flood Control District was created in 1937 by the Legis

la.ture to prepare and execute an economical plan to protect Houston, the port 

and Harris County from damage by these streams. The San Jacinto River Conser

vation and Reclama.tion District, embracing all of the watershed except Harris 

County, has also been created by the Texas Legislature. Its purp'oses are simi

l ar to those of the Harris County district. 

~1e Corps of Engineers is now engaged in meking a survey of Buffalo Bayou 

for flood control and allied purposes. 

Thcl major portion of the population of Galveston and Harris Counties is 

metropoli ten, and the highly industrialized dev elopm .mt of this area re~uires 

an ade~uate end constant supply of wat er. Futur e industrial d evelopment of 
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this entire area is largely dependent upon maintaining its water supply capacity 

to meet the increasing demand. 

The City of Houston now denends on drilled wells. Whether it shall con-

tinue to depend upon this source for its water supply or to rely in whole, or 

in part, upon surface water supplies is a matter of grave concern. The City 

of Houston is making an intensive survey of this problem. As a source of sur

face water supply for Houston, the San Jacinto River basin may offer possibili

ties, either e.s supplemental to existing wells, or as a source for all the 

City's needs. The Tri11i ty River could also be used as an auxiliary source. 

The Houston ship channel follows :Buffalo :Beyou for a distance of sixt f:ld n 

miles, to San Jacinto :Bay. Beyond this junction, the ship channel operatesfor 

solne rune miles through San Jacinto Bay which is hardl;v more than a continuation 

of the Sen Jacinto River. Thus the San Jacinto at times of flood also affects 

neyiga.tion on the channel to a serious degree. In times of flood, the high 

velocity of flow practically closes the Houston ship channel to naviga tion. 

Large volumes c£ silt are deposited in the channel, requiring costly maintenance. 

The magnitude of losses sustained by the Port of Houston during flood periods 

on these streams can ba visualized when it is remembered that Houston is the 

fifth largest port in the United States ·from the standpoint of tonnage. 

RECOMii1E:NDED PL.AI.~ 

TRli'H TY :BASIN. 

Stream Pollution. Extension and enlargement of sewage treatment facilities 

at Dallas should be provided. A r ecent allotm3nt from the Public Works Admin-

istration is expected to provide these improvements. A ragulated flow at and 
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below Fort Worth should be maintained to provide proper uilution for municipal 

and industrial wastes. A. number of towns which have sewage treatment plants 

are finuing them eithar inadequate or antiquateu. The average age of many of 

the plants is something over twenty years. These plants shoulu be expanued and 

rehabilitated; when necessary, sewer line extensions should be proviued. It is 

recommendeu that cities be encouraged to provide trained personnel for sewege 

plant operation, anu to provide better facilities for laborator,y control. 

1i1ater Supply. It is recommended that too need of many small municipalities 

for water systems, water plants or improvements be considered and provided for. 

Flood Control, The Cor~s of Engineers is now making a study of the entire 

watershed for flood control and allied ~urposes. It is recommended that addi

tional funds be provided to complete this study. 

Lanu Use and Conservation. It is recommended that a soil and water con

servation program be planned for this basin to arrest the silting of reservoirs 

and minor stream channels, and the erosion of farm lanus, and that remedial 

measures be instituted immediately on the watersheds of the White Rock, Lake 

Dallas, Eagle Mountain, and Bridgeport reservoirs. Detailed sedimentation 

studies should be made on the Mountain Creek resenoir, anu preliminary prepara

tions mace for such stuuies on sites of any proposed reservoirs. ]he general 

plan should include provision for necessary changes in land tenure anu use, and 

the application of all types of runoff and erosion control measures which have 

proveu to be effective, economical, and adapted to this basin. A. preliminary 

examination for runoff, water flow retaruation anu soil erosion prevention on 

the Trinity watershec has been completed by the u. S. Department of Agriculture. 

In orcier to determine definit e treatment measures applicable to each land unit, 
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that there be aci.ded to t he uresent facilities one evaporation station, located 

near t he center of the area, and three cooperative Weather Bureau st Ations. 

I t is further recommended that all of the above hydrologic studies end 

topogr aphic mapping be done in standard form by competent agencies, and the 

results me.ci.e readily and promptly available to the public, anci. periocHcally 

published in standard form. 

S_A1T JACINTO :SASii.~ . 

The San Jacinto ~atershed presents four major problems: flood control, 

water su~ply, navigation, and inci.ustrial waste ci.isposal. 

Flooci. Control. The Corps of Engineers has recently completed. a surv o y 

of the San Jacinto watershed. for flooci. control anci. allieci. uses. They have 

evolveci. a plan for controlling flooci.s in the City of Houston, which, it is 

unci.erstooci., involves several alternate plans. The Harris County Flood. Control 

District has also maci.e plans for this project. It is recommended th2.t immedi

ate steps be taken to remedy presant flood. hazerds at Houston, in accordance 

with some economical anci. feasible plan. 

"Jater Supply. The •.vater supply problem of the City of Houston is now 

under stuci.y, It is recommended. thet these studies be extended end continued. 

Improvements to wat er systems of severe.l smaller cities in the basin ere 

recommended. In some cases ne~ systams ar a needed. 

Navigation. Improvements to navigation faciliti es of thu Houston shin 

channel have been included in the plan for immadie..t e construction. The nraoos

als for flood control works for Houston would include features of assistance 

to navi gation. 

Str dam follution. The rapid growth of Houston and its outlying districts 
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has given rise to ~roblems of regulating the pollution of streams from ind~s• 

trial wast e . A stu~y of this situation is recommendeQ to enable industries to 

hanQle their wastes properly and economically. In some cases sewage treatment 

nlants and sewage extensions should be built. 

Measurements of Stream lnow. To obtain the necessary records of surface 

runoff and its distribution over the basin it is recommended tha.t the stations 

now :in operation be continued and equipment improved. It is further recommended 

tha.t about four new stations be installeC. and maintained for sufficient time 

to give adequate records. 

Ground Water Survey. Preliminary surveys of ground water conditions which 

thus far have covereC. five counties, should b e extended to the entire area and 

should be followed by a continuing program of ground ~atar research to deter

mine the extent of the ground water resources for the rapidly growing city of 

.. 

Houston enQ its surroundin~ industrial region. • 

Tonographic lviapping. Only a. small portion of the San Jacinto basin is 

covered by adequate topogra_phic maps. It is recommendeC. that the unmapped por

.tion be manpeC. for draine.ge, flood protection, and grounC. Tiater investi gations. 

It is further recommendeC. thet all the above hydrolo~ic studi e s and topo

gre~hic mapping be done in ste.ndard form, by competent agencies, and that the 

results be made readily and promptly ava1labl e to the nublic, and periodically 

published in standard form. 
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PROJECT LIST - THE TRINITY AND S .. AlJ JACU!TO BASINS 

! 

PROJECT 

GROUP .A - IlvJ~IEDIA.TE 

l . Investigation Projects 

Trinity River, Texas: A study of the river and its 

3ST!: i·:IATED COST 

FIRST 
YEAR 

BALJU.!CE 
TO 

COMPLETE 

tributaries for flood control. $ 100 ,000 Yes 

lvJ 

Trinity River Basin, Texas: Ground water survey of 
basin. 

~Trinity River Basin, Texas : Study of means for 
malaria control througho~t basin. 

Trinity River watershed, Texas: Detailed soil con
servation survey of basin. 

Trini t:,r 3.iver Basin, Texas: Stream pollution survey. 

~JL~ area study of land use and economic factors to 
devise plans for needed land retirement and major 
land and water use adjustments to insure a proper 
coordinated land and water utilization program. 

Detailed survey of woodlands in 10 counties in the 
cross timbers and sandy lands . 

Trinity Basin, Texas: Topographic napping of over
flow areas upstream from ~he Coa~tal Plain. 

! 

69,000 $ 130,000 No 

5,000 5,000 No 

No 

12,000 15,000 No 

50,000 77,500 Yes 

10,000 None Yes 

200,000 125,000 No 

1 

Pub. 
210 
and 
738 

Pub . 
738 

0 n 

REMARKS 

Amount shown to complete study by 
Corps of Engineers. 

To develop ~ater supplies particular
ly where present supplies are unsat- I 
isfactory and where level jg be::ing lowerEd 

A continuation of work done by USPHS 
in certain cc.unties in Texas. 

Preliminary examinations completed . 
Amount shown required to complete. 

To recommend proper treatment of 
municipal and industrial wastes. 

Ex·tent of st~v dependent upon prelim 
inary surveys now being conducted by 
Flood Control Coordinating Committee 
of U. S. D.A. 

Suff·icient control on main stream is 
available to begin work at once. 



.PROJECT LIST - THE TRINI~Y AND ~~ JACINTO BASINS 

PROJECT 

l. Investigation Pro,iects(cont . ) 

Montgomery, Liberty, Chambers, and Brazoria Counties 
Texas: Topographic mapping of the Coastal Plain area 

ESTI!vi.ATED COST rJl 
'1:l rJl 

----------,-----------~ m m 
-~ to 

FIRST 
YEAR 

BALANCE 
TO 

COiliiFLETE 

I-t 1=1 
0 0 
..c:lO 
+> 

~~ 

in Trinity Basin. $ 350, 000 Ko 

2. Construction Projects - General 

Harris County, Texas: Storage and channel improve
~ ment for flood control - City of Houston. 
m 

Houston, Texas: Ship channel to Galveston Bay, to be 
dredged to 34 feet in depth, and width increased. 

Galveston channel, Texas: Navigation . 

Channel from Galveston Harbor to Texas City: 
Navigation . 

Channel to Port Bolivar, Texas : Navigation. 

Chocolate Bayou, Texas: Navigation. 

Bastrop Bayou, Texas: Navigation. 

Cedar Bayou, Texas: Navigation. 

Twelve additional stream gaging stations on Trinity 
River and tributaries, and San Jacinto River . 

Double Bayou, Texas: Navigation channel. 

1, ooo,o ·o $ 8,000 ,000 

2,164,000 Yes 

1,430,000 Yes 

112,000 Yes 

102,000 Yes 

3,500 Yes 

10,000 Yes 

12,500 Yes 

24,500 30,000 No 

5 . 500 

• 

3 

3 

3 

3 

3 

3 

3 

REMARKS 

Harris a~d Galveston Counties mappedr 
preliminary plans prepared . 

Report prepared by C. of E. Bridge 
changes and rights-of-way will cost 
$3,000,000 additional . 

Funds necessary for completion of 
project . 

Funds necessary to complete project. 

Funds necessary to complete project . 

Funds necessary to complete project. 

Funds necessary to complete project. 

Funds necessary to complete project. 

Preliminary plans complete. 

Cost includes 6 years' operation. 

Funds necessary to complete project . 



PROJECT LIST - THE TRINI TY AND SAN JACINTO BASINS 

PROJECT 

2. Construction Projects- General(cont.) 

Trinity Basin, Texas: Additional rainfall and evap-
oration stations in basin. .$ 

Wise, Montagae, and Jack Counties, Texas: Land utlli
zation proj ect, prevention of silting, reducingflood 
hazards, conservatio~ of coil and water, and correc
tion of other maladjuztments in land use. 

:j Collin and :9allas Counties, Texas: Runoff and water I 
f"lcw retardation and soil erosion prevention on 
watershed of White Rock Lake. 

Denton County, Texas: Runoff and water flow retarda
tion and soil erosion prevention on watershed of 
Lake Dallas. 

~pplication of soil and water conservation measures 
on watershed of Bridgeport, Eagle ivioun tain, and 
~ake Worth reservoirs. 

3· Construction Projects, Municipal Water Supply 
and Pollution Abatement 

Terrell, Springtown, Roanoke, Aubrey, Valley View, 
Sunset, Gunter, Texas: Improvements and additions to 
water supply. 

~alveston, Texas City, and La Porte, Texas: Sewage 
treatment plants and additions to water supplies. 

ES:r biA::2ED COST 

FIRST 
YE.ill 

1, 030 

BALANCE 
TO 

COMPLETE 

l~o 

REMARKS 

Present stations are too few in num
ber and teo "Nidely seat tered to yield 
adequate data. Yearly ma:in tenance $330. 

125, 000 $ 325, 000 Yes 
Pub. 
210 

Detailed conservation surveys, land 
classification maps and other investi 
gations by Farm Security Administra
tion. 

l uO ,OOO 

250,000 

500 ,000 

47,000 

172,000 

Pub. Detailed conservation surveys have 
3UO,OOO Yes 46 !been made of entire watershed. 

Pub. ~etailed conservation surveys have 
1,750,000 Yes 46 ~een made on small parts of watershed 

Pub . 
3,0u0 ,0u0 Yes 46 

No 

No 



PROJECT 

?ROJECT LIST - :'HE T.itE~ ITY .A1!D SAN J.A.CUTTO :3ASil'lS 

FIRST 
YEAR 

BAL.ANCE 
TO 

COiviPLETE 

(/)! !Ul 
"d (/) 1=1 
Q) Q) ...... 

N 1-1 N 
...... ~ ...... -+-" 
1-1 1=1 1-1 CJ 
0 0 0 -cs: 

..s::1 0 ..s::1 
-+-" -+-" 
;:j :>. ;:j 

REll'iARKS 

<2l ~ ~ 
r-------------------------------------------------------1-----------+----------~~---+----~--------------------------------------l 

~ 

3· Construction Projects , l•Jiunicipal Water Supply 
and Pollution Abatement I 

South Houston , Brookshire, Anahuac, Daisetta, I 
Buffalo, Grapeland, Streetman, Da1lllson, MaypE'arl, 
Texas : Improvements and additio~s to water supply. $ 

Sugar LAnd, Humble , Lancaster, Waxahachie, Gre.pe
vinc , Pilot ?oint, Texas: Improvements to sewa~e 

treatment plants. 

Dickinsor" • Webster , Spring, Willis, Shepherd, Cold 
Sprin 1'l;s, Shiro, Midway, Richland, Texas: Waterworks 
systems. 

CeliM , Sanger, Tioga, Gainesville, Whitesboro, Tex. 
AJ.ditions to vr3.ter supply and sewage tr0atment plants. 

Garland, CRrrollton, Plano, Wylie , Lewisville, 
Frisco, ~Rrmersville, McKinney, Bridgeport, Decn.tur 
Denton, Jacksboro, Texas: Additions to water supply 
and sew~ge tre~tm~nt plP~ts. 

Alvarado, Kemp, Venus, Midlothian, iv1ansfield, Ferris, 
Ka,J.fmf!n, Forney , Gr.-md Prairiv , Arlington, Mesquite, 
'Rockwall, Texas: Additions to water supply and sew
age treatment pl~nts. 

88 ,000 

50 ,000 No 

173,000 No 

59,000 

178,000 

176,000 No 

Groveton, Crockett, ElkJ:1art, Fairfield, Palestine. 
Wortham, HubbPrd, Corsican~, Kerens, Trinidad, I tRly ·1· 
Ennis, Hab;mk, Texf'l. s: Additions to wn. ter supply nnd 
sew~ge treatment p.l~?n~t~su·----------------------------~--~+94,0~0~0~------------~F~~ o~------~-------------------------------------· 

• • 



PROJECT LIST - THE TRINITY Alffi SAN JACINTO BASINS 

ESTIMATED COST w 
td w 

r---------~~~~~~--1 • m BALANCE N 1-< 
·.-1 tUl PROJECT 

3· Constru.ction Projects, Municiual Water Supply 
and Pollution Abatement 

FIRST 
YH'....AR 

Angleton, Alvin, Pasadena, G003e Creek, Felly, 
Waller, Dayton, Conroe, Huntsville, Livingston, 
Trinity, Madisonville, Texas: Additions to water 
supply and sewage treatment plants. $ 220,000 

VIidwa.y, :Buffalo, Grapeland, 
v Handley, Springtown, Aubrey, 
~ Gunter, Texas: Sewer systems 

plants. 

Streetman, Richland, 
Valley View, Sunset, 
and sewage treatment 

Dickinson, Webster, South Houston, Brookshire, Cold 
Springs, JL~ahuac, Spring, Daisetta, Willis, Shepherd, 
'I·exas: Sewer sys terns and sewage treatment plants. I 
~akoff, Texas: Sewer system and additions to water 
supply . 

Trinidad and Baytown, Texas: Improvements and addi
tions to water supply and sewage treatment plants . 

Galena Park, Texas: Sewer system. 

Springtown and Goodrich, Texas: Improvements to 
water supply . 

Houston, Texas: Water system improvements . 

Highland Park, Texas: Water syst em improvements. 

227,000 

179,00J 

30 ,000 

65,000 

20,000 

26,000 

1,000, 000 

285,000 

TO ~--< s:: 
0 0 

COMPLETE :& o 

~~ 

No 

No 

l'To 

No 

No 

No 

No 

No 

No 

0 

BEiviARKS 

Preliminary plans made. 

Preliminary plans !!Y'lde. 



PROJECT LIS~ - THE TJ.INITY Al~D SAl~ JACINTO BASiiiS 

~~ I t/)1 tUl ESTi if.rATED COST -o e:1' ~ 
11) G) ..... 

T N !-< N 

I !I BALAl~CE ·~ ~ ·~ ~ 
PROJECT F I RST o o o --:tl 

TO ..C: o ..C: 
REi;iARKS 

I r.uA.R .p .p 

~--------------------------------------~--------4--co_:_~_LE __ T_E __ +-_·~-~~-~--4---------------------------------I 
Water Supply 3· Construction Projec t s, iliunicipal 

3nd Pollutio~ Abate~cn t 

Eustace, Grqnevine, Lanca ster, Pilot Point, Prosuer, 
Rhome, Tex?..s~ ':Vat·3r'.70rks i!II2rovcments. - ~ 133, 000 1 

Cen t e rv1.ll e , 1-.1e squi te, Oak'JVood, Texas : Wa terworks 
~~d sewer syste~ iTiprovements . 

+= J e'7e t t , Texas : Sew-':l.ge trea t m<m t pl:>n t. 
0 

:Dl u e Ridge , Texn.s: '.h terworks system. 

Alvord, At hens, Rice, TeX!l.S: Water-
works and s ewer system improvements. 

Bryson t 'Jn.vrson , l; orm..wgec t nOF.L.YJ.Oke , Seagoville , 
Texas: Sewer systems. 

W%Uaha chie, Tex.: il'at er supply reservoir end pipelJne . 

GROLlF B - DEFE..-::ffiED 
2. Construction Projects - General 

Trinity B'l.sin, Texas : :Crn.inage on Coas t n.l Pla in . 

121, 000 

16 ,000 

29, 000 

I 
203,000 I 

I 
145,00\J 

273,000 

350,000 

• 

r~ o 

liT o 

No 

i.~o 

No 

No 

No 

Prel i minary plens m..'1de . 

Preliminary plans !IlP.de. 

Preliminnry pl<ms m de . 

PrAliminary pll'lns IDA.de . 

Prcliminnry pll'lns IDI'tde. 

Preliminary plans made. 

Preliminary plans made. 

Should aw?..it r esults of study. Annual 
maintenP~ce $25,000. 



TH'3 BRAZOS AND COLQR.ADO i:UnR :B.P..SH~S 

THE PROBL "%v1 

The most im::.>ortant water problems in the Colore.do and Brazos River Basins 

are the control of floods and the conservatior! of water for varied needed -p·J.T

-poses. T'ne Buchanan and Inks Dems have been compl a ted and ·~ill store 1 ,000, 000 

acre feet of •vater. The Marshall Ford Dam is under construction, end it is 

eXJ:>ected fuat a fourth dem r?t Austin will be under construction during 1938. 

It is also exnected thet the Possum Kingdom Dam on the Brazos will be under con

struction during the s2I!le year. Such reservoirs will ret ~::.in flood waters and 

release them to nrovide an increaseQ season~l end more uniform normal flov for 

the b enefit of irrigators and other water u sers. Soil enc'i weter conserve.tion 

mde.sures on the len<is are needed as a protection against .JrOl3ion end ·.rill min

imize drouth he zerds on farms end ranches, end mey elsa urolon~ the lifo of 

reservoirs end ste.bili ze spring end str ~2I!l flow. Vc:rious we.t er sulJply end 

sev!erege projects are needed in th e Be sin. In the South High Pleins, develou

ment of underground rret .:3 r sunpli .:Js is needed. Conservation of ''TC:ter f or irri

ge.tion and other purposes in the aree bdlo1.7 th<J CDp Rock is import ent. The 

native purity of th .~ wcters of these str ae.m s should b a rigidly protuctud by 

e.d 3queta se':7agv treatment. The Corns of ~nginaers is mekin~ e survu~ of both 

the Bre.zos end Colore.d.o Be Gins, 0xcluding th -J Possum Kingdom Dam, for n o.vige

tion, flood control, end alli~d purposes . 

GEN]RAL DESCliiPTION 

Th.J dreineg.J be.sins of the Brazos end Colore.do Riv <.3 rs, consid3rad togcfu.Jr 
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here, have an area of more than 83,000 square miles. They cover a district 

about 600 miles long and. as much e.s 250 miles wide. These basins are divided 

physiographically into five major subsections in which the varying physical 

conditions have considerable bearing on the feasibility of flood control and 

water conservation measures in the entire basin. 

The section of highest elevation is the South High Plains, at an ev orage 

altitude of 4,000 feet. This section is the southernmost ext~nsion of th e Qre~ 

Plains and. is 16,000 square miles in extent. It is surrounded on three sides 

by the Cap Rock, a ~rominent escarpment. To the north is the Texas Panhend.le. 

Southeast of the High Plains is the Edwards Plateau, the sdc onci sub

section, largely made up of rough and stony lands, used. chiefly for grazing, 

Its e.rea is 21,000 square miles. 

The third sub-region comprises the rolling plain, north of t he Colorado 

River enci extending east from tha Cap Rock to the line of 25-inch annual rain

fall, with an area of apnroximately 14,000 square miles. This region consists 

of roll.ing valleys with gentle slopes ranging in some places to rough hills. 

The fourth zone is the rolling and timbered country which inclucies the 

Grand Prairie and lies east of the 25-inch rainfall line and. abo•Te the Balcones 

Escarpment. It is known as the canyon section and has an area of some 17,000 

square miles. 

The fifth zone, with an araa of 15,000 square mile3, lies bdou the 

Balcones Escarpment and extand.s to the Gulf of Maxico. It is composed of the 

blacklend. prairia and the coastal plain, a zon e c£ partly timb c3red. strip plains 

intervening, 

The population of the basins was 1,345,000 in 1930. The saction ue st of 

the 25-inch rainfall line was settled. much more recently than the eastern 
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section. In 1900 the humid. eastern half of the basins contained 830,000 rural 

inhabitants. The semiarid western half reported 102,000 in tne same year. In 

1930 the eastern half had 811,000 rural inhabitants, practically the same as 

in 1900. The western hp~f. on the other hand, reported 392,000 rural inhnbi-

tents. The larger cities are just below the Balcones escarpment. 

Austin on the Colorado River and Waco on the Brazos River. Each 

They are 

city had 

about 53,000 population in 1930. The next largest city in the Basin is San 

.Angelo, v:hich is situated above the Balcones fe:ul t zone, at the confluence of 

the Concho and the Colorado. It has a population of 30,000. 

Prior to 1910 the South High Plains was, for the most part, ranch countr~ 

Farmers, penetrating from the northeast corner, vthere rainfall is heaviest, 

novr have obtained about one-third of the tote.l area. In 1910 there \1ere about 

4,000 ranch and farm units. In 1935 ther e were 23,000 ranches and fe.r ms. 

Crops were harvested in 1935 from 2,500,000 acres, or about 17 nercent of the 

land. The most important crons are cotton end grain sorghum, the latter an 

important livestock feed. Irrigation from wells is increasing rapidly. The 

principal use of the underground water supply, however, still is for domestic 

and stock watering purposes. 

On the rolling plain dry farming is competing with grazing. Irr igat:i on 

is successfully practiced in the Colorado ena Brazos rtiver valleys. To insure 

crop production during drouth years and increase crop yields in years of aver

age rainfall, water conservation measures are essential on farm end grazing 

lands. Control of erosion vrill be effected by the application of these meas

ures. Three counties have been listed as drouth areas for four of the last six 

years. 
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In th <:l canyon s ection crops vre r e harvest aC. in 1935 from 785,000 e.cres, or 

about 7 p ercent of the ar.,;a , Vlhil .:l balo· . ., the Eelcones Escarpment crop s •.70re 

harvesteC. from 300,000 acres or about one-quarter of the area of this black 

orairie anC. coastal section. Continuous and heavy grazing of range lanC. anC. 

lack of conservation measures on cul tivateC. lanC.s have resul tee. in greatly 

increaseC. runoff anC. contributed to the high eilt content of streams. A nre

limina~J estimate made by the Corps of Engineers inC.icates an annual lo aC. of 

suspenC.ed silt in the :Brazos River at ~aco of about 19,000,000 tons. The Lake 

Waco res ervoir has silteC. 19.78 percent of its capaci ty in six years anC. the 

small Austin reservoir on the ColoraC.o River has silted nearly full. In 1 936, 

85,000 acre s were irrigated for rice on the lower ColoraC.o River, anC. about 

35,000 a.cres on the lower Brazos • 

.Asicie from agriculture, the oil inC.ustry is the chief econ~mic a.ctivity. 

Oil is being proC.uceC. in all sections of the area . 

also locateC. in this area .• 

Lar ge suluhur mines are 

Precipitation in the South High Plains varies from 20 inches in the upuer 

Brazos valley to 14 inches at tha southwestern edge in New Mexico. Ra.infall in 

the rolling plain zone is erratic and comes in intense localizad storms. The 

average rainfall in this zon e is about 22 inches, but the rain a.ctually re

ceiveC. in eny one year may C.rop as low as 11 inches or ris ::3 as high a s 35 

inches . 

:Both rivers have a number of important tributari es. Thos a of th G Bro.zos 

rise in the Grand Prairie r egion ?nC. ent er th? main str eam both abov~ and 

b elow the Ealcon <:1 s -ascarpmant. The principal tribut e.ri.;l s of th<:1 Colore.do ris e 

in th o EC.yrarC.s Plet eau ana flow east erly to join tha.t riv er a.bOV-.3 th e 
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escarpment. 

flood flow. 

These tributaries, like the main streams, are subject to large 

1\.t the point of entrance into the humid. portion of the drainage basins 

the flow of the rivers is flasblf. The average annual flow at the escarpment 

on each of these rivers is about two million acre feet. The rivers attain 

large si ze only '."'hen they enter the humid zone at the 25-inch rainfall line. 

Below this line they have carved deep canyons. 

Flood control is an important problem in the Colorado and Brazos River 

Basins. It is, however, so interconnected. with power, irrigation, soil and 

water conservation uroblems that nwill be necessarJ to consider them together. 

Devastating floods originate largely in the ce~von section of the riv ~r s above 

the Balcones fault, a.s mrell as in the broken escvrpment of the Concho above 

San Angelo end other tributaries of ths Colorado River ebove the deeu cenyon 

section. The fault, '1here it crosses tht3 basins is marked. by e. :prominent 

escarpment. The steep and bare slou e s of the canyon areas cause ra't?id. runoff, 

resulting in high floods of short duration . The floods originating belo1r the 

Balcones fault e.re not so severe bece.use of the smaller drainege ar aas, the 

naerly flat- terrain, substantial v egetal cover, and re.ther absorptive soils. 

From .Austin to LaGrange , about 60 miles do;mstream, tha Colorado ov erflows 

infr0quently since it is confined betwaen high banks. From taGrange to the 

mouth of tha river, th0 banks are low.3r, and a larg? acr 3ag3 of f s rtilu and 

highly productive agricultural land is subject to ovarflo~. Since 1900, 

trrenty-four floods heva occurrad. Th0 combinud lossas aru estimatad e.t more 

then $78,000 ,000. The largest m,3asured. flood occurrad. in Jun e , 1935, r.han the 

peak flo w at .Austin raech ed nearly 500,000 cubic f-3dt p ~r second. Dc:>JDagus 
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totaled about $13,000,000. The 1869 flood is kno...m to heve been h:ghar. 

In September, 1936, a flood of major consequence occurred on the Concho 

River at San Angelo and on the Colorado above the deep canyon section. The 

estimated. d?~ages were $5,000,000, the major porti on of which occurred on the 

Concho at San Angelo, 

On the Brazos River, three outstanding flo olis h e.ve occurred. during the 

last t wenty-four years; one on the main stream in 1913, wh en 177 li~re s were 

lost end property damage amounted to more than $3,000, 000; one in 1921, origi

nating on Little River, nrincipal tributary of the Bra zos, which r esulting in 

164 deaths and damages amounting to apnroximately $13,000,000; and one in 1936 

when the highest flood cres t at Waco was reached, amounting to 246,000 second 

feet. Damages resulting from this flood amounted to au-proximat ely $8,000 ,000. 

Since 1913, the number of lives lost is 346 and the es timat ed d.amar e has been 

$37,000,000. About 1,000,000 acres of fertile and highly urod.uctive bottom 

land along the main river end the tributaries below Waco are subj ect to 

ov erflow. 

Irrigation in the Colorado and Bra zos River basins b alom the Cap Rock is 

dependent upon 1he cons ervation and r egulation of tha w~.ter sup-plies to supple

ment deficient precipitation. 

On the Colorado River in Wharton, Colorado, and rl1atagorda Counti a s, <b:fi-

ciencies occur at times for the irrigation of rice. This situation ·ai 11 be 

ralieved. to a considerabl8 extent by tha operation of tha r e servoirs being 

constructed by the Lowar Colorado Riv ar Authority. The Unit ed Stat e s Buraau 

of Reclame.tion has invastige.t ed a project in this ar ea which would involve the 

r ehebilita.tion of th :'l pre s ont pumping plents or tha construction of e. low 
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diversion dam and gravity canal. 

In a large part of this area, ground water is the most economical and 

convenient source of water supply for domestic, public, industrial, and. irriga-

tion purposes. This is particularly true in the nigh Plains, the :Balcone s 

fault zone of south central Texas and. the Coastal Plain. Preliminary ground 

water surveys by the Texas :Board of Water Engineers, in cooperation ~ith the 

U. S. Geological Survey and Works Progress Administration, have been completed 

or are in progress in twenty-three counties of this area. The high fluoride 

content in many places renders the water questionable as drinking water unless 

practical means can be found for fluoride removal. In Coleman County, and. some 

adjoining terri tory the original and extremely limited underground water sup

ply is practically exhausted, and in some instances pollution is caused by 

drilling shallow oil fields. This and silting of creek \Vater holes has developed 

a very serious problem for permanent supply of water for domestic, farm, live

stoCk, and municipal purposes. 

Waco, formerly dependent upon artesian and wall water, has been forced by 

deficiency in these supplies to develop an impounded surface 

tributary of the :Brazos. Austin uses the Colore.do River as its 

sup'9ly from a 

source of 

we\~r supply, without storage. The watar supply systams of both these cities 

have suffered severe flood damage. There is need for water projects for anum

bar of oth8r municipalities in the area, but soma of the projects propos0d may 

raquire e.dditional study. 

The Lowar Colore.do .Authority, organized by special State legislation, 

embre.ces the turri tory along tha Colorado River from Sen Saba River to the 

Gulf, This Authority recently has completed construction of tha :Buchanan and 
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Inks Dams on the Coloreco Riv8r above Austin. These dams ~'Till provid e reser-

voirs with an aggregate cap acity of about 1,100, 000 acre feet, incl u din g 

95,000 acre feet of super-storage. These .reservoirs will be useci for the gene

ration of electrical energy and for incicientel flooci control. The Marshall 

Ford Daru,whlch will provicie a reservoir with a capacity of 583,000 acre faet, 

primarily for flood control, is being constructed about 15 miles above Austin 

for tru .Authority by the U. S. Bureau of Reclama tion. Outl ets are being "\)rovid

eci in the Marshall Ford Dam which 'nill permit the future installation of hydro

electric generating units e.s the n e t::ld for acid.itioncl pow~r in t he t erritory 

develops. The d am has been so designed. that it can be r e.ised to provide addi

tional capacity which the Bureau estime t as will be re~uired to control ade

quately the flood. flows originating above it. 

It is understood that the Lowar Colorado Riv ar .Authority isto reconstruct 

the old Austin Dam situa ted imm ecii atdy above .Austin, '17hich fail .Jd several 

y ears a.go. This dam will b e used to regul at e water r ol eased from Marshall Ford 

Dam for generation of po ryor end other ben eficial use b elo~. 

An inve~1igation has b e en made by tho Re clamation Departmant of Texas end 

the U. S, Bureau of Reclamation with r espact to e. proposed syst .3m of l ev ee s 

b et ueon Columbus an~ the mouth of the riv er. The r equir ed. h eight and ext ent 

of t ha l ev ee s uill dep end upon fu e ultim at e ce:paci ty of Marshall Ford r -.3 s Jrvoir. 

Contr el Colorado RiV •.1r .Authority, cr ee.t ed. unci er l ugisletiv.3 e.ct, cov ers 

Coleman County ryh 3r e both surface en d ground. u~t cr supp li J s ar o defici ont. 

This .Authority propos -J s the construction of a numb er of smc.ll r os urvoirs to 

conserve ra t er f or domestic, f erm, live stock, cnci mQnicipal purpose s. 

A numb .Jr of th .:: small .; r ponds end. r c s .; rvoirs hFv e b oen built by th .3 
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Authority, b\lt three larger reservoirs, of an aggrege.te capacity of 17,000 acre 

feet ere still needed. 

The U~per Colorado River Authority covering the counties of Coke and 

Tom Green proposes a project to irrigate 50,000 acres of land in the vicinity 

of Tennyson. The Brown County Water Control and Improvement District has in 

preliminary stages an irrigation project, partially financed with federal 

funds, of approximately 10,000 acres on Pecan Bayou, e. tributary of the Colorado. 

The entire watershed of the Brazos River in Texas is included in the 

Brazos River Conservation end Reclamation District created by a special State 

legislative act in 1929. Both the Leon River Flood Control District end the 

Panhandle \7ater Conservation Authorcy cover portions of the Brazos River Basin. 

The Brazos River Conservation and Reclame.tion District is 1nv-.Jetigo.11·ing 

thirteen reservoirs in the Brazos River basin proposed for flood control and 

regulation of water for other purposes. An allotment of $4,500,000 has been 

made to start the construction of the first unit of the proposed system of the 

Possum Kingdom Dam on the main stream of the Brazos River above Waco. 

In addition to tha studies and activities of the above agencie s the Corps 

of Engineers is making a study of the Brazos and Colorado Riv er basins for 

flood control and allied purposes. This study will include the entire area of 

both basins except the area between Austin and the Buchanan Dam and the Possum 

Kingdom Dam in the Brazos basin. 

An intelligent and economical development of the water resources cennot 

be made without a reliable record of the surface runoff and its distribution 

over the area. .A.t the present time the U. S. Geological Survey, in cooperation 

with the Texas Board of Water mngin eers, is maintaining thirty-six stream flow 
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station t~ in the t 1?To be.sins. Some of the se stations are not equipneci wi th 

water-stage recorderr; and at others the equipment is becoming old and in need 

of renaJr. L number of addi tione.l stream flo w stations should be installed and 

maintained for sufficient time to give adequa.te records. The construction of 

floo ci control reservoirs on the rivers will require the installe.tion of new 

stations in connection 1101i th their operation, as the larger floods will be 

caused by tropical storms, uroducing flashy floods of great volume, The ~~c

cessful operation of th ~ s e reservoirs ~ill ciepend upon the operators having 

notice at the earliest possibla moment of flooci-prociucing rises in the river. 

Therefore, stream flovr stf!.tions used. for this uurnose should bo equippeci. with 

instrumonts capable of transmitting tha information for a considerable ciis

tance , or arrangemonts should ba made for obtaining t el agre:ph r anorts directly 

from thcl stations. 

Topographic mapping is n aedad for propar ciaveloumant of th ese basins. In 

tha low.:;r reaches of tha riv ~rs, th.; mapping cion a is confinad to th e rivar 

chann ol enci a small strip of ecijacant ov arflo~ land. In th3 micidlJ anci uppar 

r ~achJ s, ~e st of 97° longitude, tha bulk of the mapping •as dona b afor a 1896 

anci, jucigod by pras3nt day st endarcis, is r Jconnaissanc a ·-;Ork. With thc .JXC'-"'1;>

tion of thJ thirt aan dams and r eservoirs unci:3r inv .J stigation by the :Brazos 

Riv~r Consdrvation and Raclama tion District no r e sdrvoir or dam sit c has b Jen 

surv -.:ycci anci ma:~:rp0d accurat dy -.mough for actual construction in th .J Brazos 

Rivar Basin. By far th.J gr'3atur numb 3r of -pot .3ntial r e s ervoir sites hev0 not 

buon sufficivntly mep-p ad to u..Jrmi t a da t 0rminetion of thdr velu0s, In tho 

uplanci suction "h ·.~r ..1 mepning is neaded for grounci '17a t ~r survays an<i for soil 

cons urvation,practic~lly no edeoueta mans ~rain existence. 

51 



These watersheQa· cover about 86,000 square miles, which mqy be divided 

into a. coastal zone subject to trop ical storms of high intensity end. compara-

tively long <iuration, a central zone subject to some very intense storms of 

moderate <iuration and e western zone subject to intense storms of short duration, 

and. with high evaporation. At present there are in the~e basins only t wo c>:uto

matic recording rainfall gauges, six evaporation stations, and 84 standard 

rainfal l stetions. 

RECOM1'iENDJ]D PL.Ai'if : 

A logical plan of wat er <ievelopment for the Colore.<io River will inclu<ie 

the provision of floocl control reservoirs b e t ween Jru.stin end. the 25-inch-annual 

rainfall line; the construction of r e servoirs for flood control and conserva

tion of water for irrige.tion, dome s tic and. industri e.l r aauirements above the 

25-inch-ennual-rainf all line; the construction of an adaguate levee sy stem 

between Columbus and. th d mouth of the riv er; the provision of pumping Plants 

and canel s for irrigation in the coastal region; anc. the dev elopment of g round 

water, principally in the High Plains area. The project under construction by 

the Lower Colorado River Authority embraces a pert of such a ma jor p lan. 

In the Brc.zos River b a sin a syst em of reservoirs to control flood s and 

l evee construction belo'.7 Waco is important. Some of the reservoirs cen be 

designed., constructed, and oper a t ed to g en er a te electrical energy an d. to p ro

viae irrigation ';lat er :in the coast al r egion <iuring p urio<is of low fl ou. In this 

basin t h e p lan b aing d ev elop ed by tha Brazos River Cons arve.tion enO.Re clamation 

District '17ill constit1:1t e a mejor part of such comprohensive plan for th e <iov el

opm ent of the '\7at er suppli e s of th3 basin. 

It is r ocommende<i fund s b c3 provi<ie<i for the compl etion of the compr ohensiv e 
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study n0\7 baing me.d J by the Corps of ~ngincers of both th -.~ Colorado anci. :Brazos 

Riv.3r Basins. 

Flood Control. As the next s t ep in the development of the Colora<io River, 

insofar as flood control i s concerned., the Marshall Ford Dam should be raised . 

Funds should. be ~rovided for this purpose . 

Bureau engineer s h &ve ma<ie comprehensive studies ~~d. renorts on the type 

and occurrence of Color a<io River f l oods, and of the r elat ive values of the low 

and. high dams ~ith respect to fl o O<i demeg<Js, auxiliary flood prot ection '' orks 

for the reciuction of over flow bel0 ''17 Columbus; irri gation ·benefits, and p o-nrer 

-production. 

Colora<io River floods with the lo\v and. high <iams are estimated as follows: 

Maximum Discharge 

Frequency 1Vi th Dam Un<ier With High Dam 
Construction 

5 ye~.r Below 100,000 S.F . Below 100,000 S. F. 
25 11 II 165 , 000 S. F. II 100,0()0 S.F. 

100 II II 333,000 S.F . II 100, 000 S. F . 
GOO " II 490,000 S.F. " 188, 000 S. F. 

1000 " II 593,000 S.F. If 257,000 S. F. 
Maximum II 820,000 s. 1!'. II 505, 000 s. :L 

Costs end b un afits of the low c>n<i high de.ms comncre e.s follo·1s: 

Costs: 
Lor: Dem 
Hi f)l Dem 

.B. enefi t s:. 

$ 14,677,000 
._27 L!2.Q.I} 000-

Increased. Cost 

Re<iuction in cost of flood. protection 
levees bel ow Columbu s 

Re<iuction in flood damage capitalized. at 5~b 
Valuation of increased. irrigation supplies 
Valuation of increased. power output 

Increasa<i Benefits 
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$ 12 ,830 , 000 

2,000,000 
7,600,000 
1,600 ,000 
5,300 ,000 

$ 16,500 , 000 



The inuicateu cifference in levee costs beloTI Columbus will not provide 

equal protection T."ith the high anu lo·-r cams, but will e.voiu overflo rr Tiith the 

frequent mouerate floods r.rhich the 1011 dam ·~ill not control. The reduction in 

floou uamege is b e sec on past property values anu ryill increase ~s the r egion 

develops. 

As the irrigation and pocrer benefits TIOulu be repaid . through sala af \later 

anu po,;er, the net cost for securing adequate flooc control ·.7ould be $5,930,000. 

The alt ernativ o-3 flood uamege capitalizad at 5 parcent ·.-:ill fer exc deu this sum 

~ith present anu future property value s. 

Evan though complete control of floous at .Austin may ba accompli shed by 

Buchane.11 anu iviarshall Ford Dams, floods origine_ting balo·-: Austin Tiill e.t times 

caus e ov~rflo 'J bece.use of th a small ar channel end. lo ..,,ar gradi ent. Lev das nill 

ba r equired bat \le ,m. Columbus and tha mouth af the river. Funds shoulu b e pro

videu for th0 construction of th ·3SJ l av aas, t h -3 amount of funds raquireu being 

dapencant upon the ultimat e h eight to ':7hich th<J Me.rshall Fore Dam is constructed. 

The provisionaf flood control proj acts ebov a the Buchanan r3s arvoir should 

await thJ compl etion of th3 studi es no~ unua~~~v by the Corps of Engine0rs • 

.A sp 8cial study shoulu b a meua to d et 0rmin ·J prop ar means for nrot acting the 

tor-rns of Bracy and San Angelo in the Columbus River basin end. Wc.oo in tl:l -1 Bre.zos 

Ri v ar be.sin against floou damag.3 . 

Th.J Brazos Rivar Cons drvation e.nu :a.3clame.tion District is ra'l?iul~r compl et

ing its study of the thirteen proposed reservoirs in the Brazos River basin . 

.As soon e.s the stuuy of the basin is completed by this agency and by the Corns 

of Engineers, funds should be nrovid.eu for the construction of those reservdre 

which the stuuies inuicate to be an essential part of the major p lan for 

54 

f 

.. 



controlling ann regulating for beneficial uses the waters of this basin. 

Irrigation. A comprehensive system of reservoirs shouln be nroviden on 

the tributaries of the Colorano River above the Buchanan reservoir for the 

control af floons ann the conservation cf 'flater for irrigation and other 1Jurposes. 

The three larger reservoirs proposen by the Central Colorado River _tw..tho!'

ity of Coleman County should be constructed. Tt1ese reservoirs, in annition to 

conserving water for use locally in that county, will decrease to some extent 

the floon flows in 1he main stream. A -program of small dam construction is now 

under way by the Authority. 

If and when economically justified, funds should be provided for the nro

ject preposen by the U. S. Bureau of Reclamation for the rehabilitation of the 

pumping plants or the construction of a niversion dam ann gre.vity cana.l in the 

coastal erea of the Colorado River. 

Hynroelectric Power. In the Colorado River basin additional dams can be 

constructen between the Marshall Ford and Inks reservoirs to develop the com

~lete head of the river between Austin and the Buchanan reservoirfor the gene

ration of power if ann when this construction is warranted by the demand for 

power. 

Several of the flood control reservoirs -proposed by the Brazos River 

Conservation ann Reclamation District can be utilized for the development of 

electrical energy as the need arises. 

Domestic Water Supplv, Sewer Systems, and Sewage T~ment Plants which 

are needed in a number of the smaller municipalities in tha basins shouln be 

constructed.. Bett dr and more economic oparetion of tha existing plants ia 

recommenciad. 
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Navigation.. The Corns of Engineers is now making a survey of navit;atio n 

in the Brazos ana Colorado Rivers. 

Land. Use and Conservation. .A plan tha.t will previae for the most effec

tive utilization of rainfall on agricultural lands ana at the same time prevent 

the continued. progress of soil erosion and stream and reservoir sedimentation 

shou.ld be :9repareu for this basin, including needed. a<ijustments in land tenn.re 

and use. ImmBdiate treatment of the watershed. of Leke Waco is rocommenued. 

On agricultural lenus in the upper ana semi-aria uortion of this basin, treat

ment measures should. be planned to hold. as much of the rainfall as possible in 

ulac~. In the remainuer of the basin, protective measures should be uesigned 

primarily to retard runoff and urev ent soil erosion. In order to determinefue 

needed. treatmant of indiviuual land units, addi tione . .l inv lJ stigations and. sur

veys should. be made. Sedimentatton surveys should be made on the :Buchanan and 

Inks reservoirs and preJJminary 1Jreuarations made for such studi es on the sites 

of the i:·iarshall Ford, Possum Kingdom, and any other proposed reservoirs. The 

State Board. of Wat er Engineers end thd U. S. Department of .Agriculture have 

carri ed. onalt investigatkns on the Brazos and Colorado Riv3rs for some years, 

and hav0 much date on hand. 

Tiilulife Conservation. Consideration should be given to the ne3ds of migra

tory waterfowl ana other wildlife and of public recreational us e in the devel

opment of 1:he verious projacts in the be.sin; this use, however, being secondary 

to tha use of the aree.s for irrigdion or oth.Jr pu.rposas for VThich thu projects 

were originally construct .3u. 

Measur3m<Jnt of Stream Flow. To obt a in P. record of the surfec 0 runoff and 

its uistribution ov0r th.3 be.sins, it is recomm;:mdad the.t th .; ste.tions nou in 
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operation be continued eni the equipment im~rovec. It is further recommended 

the.t about thirty new stream flo"' stations be :installed and maintaineci for suf-
1 

fici ent time to g ive adequate recorcs. As the flood control reservoirs are 

constructec, it is r~JcOJ;nnender. 1hat additional stream flow stations be instelled 

in connection with these projects to ansi st in their successful o-peration and 

that these ste.tions be equipped with instrum.mt s capabla of trensmi ttin?-: the 

information for a considerable d.i stance. 

GrounC. Water Studi e s should be extended to th0 entire ar~a and should be 

followed by mora int ensiv a inva stigations, inclu<iing test drilling , to cietarmine 

the uxt unt an<i limitations of tho availabL3 ground wat ar supulLJs. 

Topograuhic Surv eys on the lowor r eache s of thd riv3rs should b 0 extended 

away from thd streaTTis for dre.inag ,; and flood control. l'he s o ':'Jill also bo of 

valuu for ground wat .Jr inv,Jsti gations. In th0 midci.l .J and u-o""9 ar r JachJs , sur-

v eys shoulc. covar tho uossibl :; r J s crvoir s it J S on tho main str .3ams end tribu-

t arius end tha aC.jacent land 11hich should r .JCI3iv.J soil consurvation. In those 

s 0ctions wheru ground watur inv0sti gations are n e eC. ed, map~ing shoulc bu ado-
------- - - I 

quate for that purpose. 

Climatological Date.. Buce.use of thJ "ri<i c div -3rsi ty in climo.tic condi-

tions, the present ste.tions ar e inar.equat .3 to proviC.e th0 raquireci basic C.ate. 

It is rccommandaci. the.t th•3ra be instelled in th.J be..sins sw3n autome.ticrJcard-

ing re.Luell stetions, four 3Ve.pore..tion ste.tions, end fourt 0Jn standt'.rd rc:'.in-

fall ste>.tion s. 

All of th J above hydrologic stu~i 0 s enci topogr c-phic me-oping should be 

don a in eccordance ···i th epprovad muthocs, by compat unt e.g,;nci es, end the r.3sul ts 

me.d-:3 r..;e.dily end promptly c: vP.il ebl e to th:-:l public, end p Jriodicelly -published 

in ste11de.rd form. _ 
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PROJECT LIST - THE BRAZOS M~D COLORADO BASINS 

COST 
(/J 

.ESTIMATED 't:l (/J 
Q) Q) 
N H 

PROJECT 
·.-i liD 

FIR.S:L BAL.AliJCE H ~ 
0 0 

TO ..QO 
YEAR ~ 

COi1ll'LETE ;::! >. 
..:<~ 

GROUP A - I r.ti'.~!HAT~ 
1. Investigation Projects 

Brazos River and tributaries, Texas: Survey for 
flood control, irrigation , navigation and recJamation. ~ 125,000 Yes 

1 Ground water survey of Brazos basin , Texas. $ 116 ,500 213,000 1Io 

Brazos Basir.., Texas: Malaria control study. 

'Jaco, .Texas: Study to devise ::nethods for flood pro
tection for city of Waco. 

Brazos Basin, Texas: Stream pollution stu~· . 

Brazos RiYer, Texas: Study of flood control by means 
of levees , al so topographic mapping for th& lower 
Brazos. 

Colorado River and tributaries, Texas: Study for 
development of basin for flood control, navigation, 
and allied purposes. 

Colorado Riv '3r Basin, TexA.s: Ground water s.urvey. 

c 

2,100 

15, 000 

12,500 

175.000 

100,000 

101,000 

4,400 :t-!o 

25,000 Uo 

10,000 No 

Yes 

180.500 No 

1\.i) 
~ 

·.-i 
N 

·.-i ~ 
H () 
O<Jl ,.q 
~ 

~ I 

BE MARKS 

Study now under way by C. of E. 
Balance required to complete. 

To ~~ke thorough s tudy of ground 
wa t er resourc es of B:'tsin . To corre
l~te ~ similar work a lready done in 
~ f ew co~~ti~s. Six ye~r progr~m. 

Comprehensive study of drainage prob
lemsfor malaria controlm affected 
areas. 

Survey of means for prevention ci: munic
ipal and industrial pollution. 

Plans for study made. 

Study now under way by C. of E. Amt. 
given necessary to complete. 

A thorough study of gro,_md water re
sources of the basin for agricultura~ 
and urban use. Six year program. 

. ----~ 
·------------------------------------~~----------------------------------------~---------------
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P:rt0JE01' LIST - THE BRAZOS AND COLOrtAl)O BASINS 

I 

I 

PROJECT 

1. _Investigation Projects i.~ont.) 

Colorado Basin , Texa s: Stream pollution study . 

Colorado Basin, Texas: If.alaria control study . 

Brady, TexP..s: Study for flood protection of city . 

San Angelo, Texas: Study for flood protection. 

Colorado rtiver, Taxas: Edwards Plateau Soil Conser
'Tation ·oroject to determine applicable conservation 

· measur·J s . 

Colorado River, Texas: Detailed sedimentation surveY. 
of Buchanan r eservoir. 

Brazos and Colorado Basins, Texas, be tween Cap Rock 
and 25-inch rainfall line~ Land utilization study of 
present land and water usP., and problems, adjust
mente needed, and measures or procedur es required to 
carry out r acommendGd adjustments. 

:Srazos m1d ColorP..dO B11.s ins, T .:;x~.s: Detailed wood
lands survey in 25 counti es . 

Portions of Brazos and Color~do Basins, Texns: 

ESTIMATED 

FIRST l 
YE.AP. 

12,500 ~ 

2,800 

2,000 

15,000 

80 ,000 

22,900 

100 ,000 

10,000 

De tailed conservn t ion survey-=·------------l.----=1~0 ,000 

COST til 
•d til 
Cl tl) 
N H 

BALANCE ·r-4 !Uj 
H S:: 

TO 0 0 
..t:lO 

COi·IU'LE1'E .p 

~~ 

10 , 000 rJo 

5, 700 K o 

3 ,ooo rTo 

35, 000 No 

120, 000 Yes 

Yes 

115, 000 Yes 

5,000 Yes 

9.720 Yes 

1-UJ 
s:: 

· .-4 
N 

·.-4 .p 

8~ 
..t:l 
.p 

~ 

Pub. 
46 

Pub. 
738 

Pub. 
210 

Pub . 
738 
Pub. 
738 

REMA.RKS 

Study of means for prevention of mu
nicipal and industrial pollution. 

Comprehensive s tudy of drainage prob
lems for malaria control :in arffec t ed 
e.reas. 

Excessive flood damages suffered 
frequently • 

Area to be selo·cted. 

Study of ln.nd use and economic pha.ses 
dependent upon preliminary surveys 
already under way or contemplated by 
the Flood Control Coordinating Com-
mitt ee of the U.S.D.A. 

Areas to be selected. 



PROJECT LIST - THE BRAZOS AND COLORADO BASINS 

PROJECT 

GROU? A - I ,.;.J,EDI.ATE 
2. Construction Projects - General. 

Palo Pinto County, Texas: Possum Kingdom Dam for 
flood controi and power. 

Sixteen additional stream gaging stations in Brazos 
River Basin. $ 

Brazos Basin , Texas: Additional rainfall and evapo
ration sta.ti O!l R to augmen t existing facilities. 

Martin, Dickens, and Garza Counti es, Texas: Drouth 
a r el'l. conservation project iP conserve soil nnd wat er 
in place . 

Bosque rtiver, 1exas: Laka Waco soil conservation 
project, to conserve soil and water in place . 

Bailey County, Texas : uiulesho., migratory wnter f owl 
r ef uge . 

Breckenridge Dam in Throckmorton County . 

Seymour Dam in Stonewall County. 

Turkey Creek Dam in Palo Pinto County . 

Inspir::ttion Point D::tm in P.<~.lo Pinto County. 

0 

ESTI lv.LATED COST 

FIRST 
YEAR 

17,000 

3,160 

300 ,000 

300,000 

50,100 

5,000 ,000 

4,700,000 

2,800,000 

2,800 ,000 

BALANCE 
TO 

co;,:PLE=J:E 

$ 4,500 ,000 Yes 

No 

No 

REMARKS 

~moun t needed to complete. 

In addition to stations already ope
rating . Annual operation $7 ,200 . 

Present stations are too f ew in num
ber and too widely scattered to yield 
adequate data . Annual operation $1260 

Detailed conservation surveys have 
Pub. been ~~da on soil a r eas common to the 

2,700 ,000 Yes 46 watershed . 

Pub . 
2,200 ,000 i es 46 DetRiled surveys 40 percent complete . 

Yes i·IIBC.A 

1;o Prelimina ry plans complete. 

No IPreli rnine.ry plans complete . 

No Preliminary plans complete. 

No !Preliminary plans complete . 
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PROJECT LIST- TH~ BRAZOS ~~D COLORADO ~SirS 

ESTI1'iLU'ED COST 

FIRST 
Y:E;ill 

BA.L.tUITCE 
TO 

CO!.PLETE 

Cll tUl 
'd Cll s:: 
lj) (l) ·rl 

-~ to -~ +' 
f..< S:: f..< 0 
0 0 0 -~ 

.£1 (.) .£1 
+' +' 
;:j >.. ;:::1 

c 

:a.EMARKS 

<ll ~ ~ 
r---------------------------------------~--------+---------~~~--~--------------------------- ·· 

2. Construction.Pro.1ects - General (cont.) 

Cordova Bend Dam in liood County. 

Bee ~,1oun tain Dam in Bosque Cou..."l ty. 

Whitney Dam in Bosque County. 

Lampasas Da~ in Bell County. 

Laon Da~ in Bell County. 

Navasota Da~ in Madison-Brazos Coun ties. 

San Gabriel (North Fork) Dam in Williamson County. 

San Gabriel (South Fork) Dam in ~illiamson County. 

i'Iarshall :ForJ , Taxas : ~,Iarshall Ford De:::n to be 
raised to provide extra capacity for flood control, 
power, and irrigation. 

ColemA-n, Tex~s: Central Color~do River Authority 
project: Three small reservoirs for domestic, stock, 
and irrigation us es. 

Lower Color~do River, Tex~s: Levees ~"ld chnn~el 
improvements for flood control. 

~ 2, 550 ,OQO 

4,500,000 

4,600,000 

2,500,000 

3.500,000 

2,700,000 

1,900 ,000 

2,600,000 

No 

No 

li'o 

1~ 0 

No 

No 

8,000,000~ 11,678,000 Yes 

567,000 No 

),200,000 No 

Preliminary plans complete. 

Preliminary plans complete. 

Preliminary plans complete. 

Preliminary plans complete. 

Preliminary plans complete. 

Preliminary plans complete. 

Preliminary plans complete. 

Preliminary plans complete. 

Low dam under construction, Prelimi
nary plans and estimates complete for 
high cla!!: . Cost given:is etmount raqu.lred: 
to complete high dam, :in addition to 
funds etlre~dy ava ilable. 

Preliminary plans ~de. 

Field investigations completod. Pre
liminary plans now being made. 

Colorado River Basin, T ~xa.s: Nine addi tion~.l strertm No In addition to stations alreA-dy ope-
~g~a~g~1~·n~g~s~t~n~t~i~o~n~s~i~n~B~~~s~i~n~·--------------------------~----~9·3~0~0~--------~~--~---~r_a_t_i_n~g~. __ Ann ___ UA. __ l __ o~p_e_r_a_t_i_on __ $~4~,o_o_u_· _. __ __ 
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PROJECT LIST - THE BRAZOS .Al!D COLORADO BASINS 

ESTI MATED COS~ 

r---------~----------
PROJECT:. 

2. Construction Projects - General 

Upper Colorai o River, Texas: Upper Colorado River 
Authority project near Tennyson. Reservoirs and 
canals for irrigation. 

Colorado Basin, 1exas: Additional rainfall ~~d 
evaporation stations to augment existing facilities. 

Brownwood, r exas: Gates for spillway of Brownwood 
r eservoirm con trol floods on Pecan Bayou and 
Colorado R:;.ver. 

3· Gonstruction Pro.iects, M1.micipal Wa t er Suupl y_ 
and Pollution Abatement 

Kosse , Texas: Water supply f ro:n wells, sewer syst•3.r.J , 
~nd So3'''age treatment plant. 

Aspermont, Eenjami~, Calvert, Hempst ead , Lcxi~gton, 
Soudan, ~~d TenuacRna, Texas: Water supply and 
se..,ag.:. syste~s. 

H:=unlin, Texf!.S: Addi tiona! wat er filt ers Rnd 
improvements. 

Round Rock, Texas: s e~er system ~nd sewage treatment 
p lr1,nt. 

Abilene, Tex~s: Domestic water supply improvements. 

0 

FIRST 
!..tAR 

~ 7,uou.oou 

300 ,000 

58,000 

200,000 

145,000 

47,000 

f 

E.H.L.Ar CE 
TO 

COi·:iPLET::C: 

2lU, 000 

No 

No 

l~ o 

No 

No 

l~ o 

No 

BEMA.l:1KS 

Preliminary plans made and project 
needed, but cost excessive. 

Present stations are too few:in numb e;r 
and too widely scattered m yield ade-

1 
quate data. Annua l operation $2,180. 

Preliminary plans ~~de. Subject to I 
check by survey no"'! under way by Claf E. 

Preliminary plans complete. 

Preliminary plans complete. 

Preliminary plans complete. 
Requires further stu~. 

Preliminnry plans complete. 

• 

Under construction. Amount shown 
~ecessary to complete. 
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PROJECT LIS'I' - THE B1~ZOS AND COLORADO BASINS 

PROJECT 

3· Construction Projects, l,fu.."licip~l W~ter Suppl;-.· 
~nd Pollution AbAtement 

Hempstea d, Tex[l.s: Sower systa~ . 

Rochester, St'"'.mford, Putn".m, Str!'l.'im , Gr"'l.ford, Lomet", 

I DesdemonA., :.icGregor, ~,ioody, 3 r r3.zorit\ , :.in.r t, Whitney,: 
West Colmnbi~=~. , Texa s: Sewer systems and se;;rage dis- I 
pos "l.l pl:mts. 

()\ 
v.~ Rogers, ThorndA-le, Marquez , Brenham, .Amherst, 01 ton , 

H~l o Center, P:nd ~e rcil e ign, Texns : Se~er systems nnd 
s oqage tr e~tment plants. 

i'lft. C.'tl w, Sta r.rl'ord, Putnam, T~xas: '.Vater tre~t':lr:nt 

p lnnts. 

Bartlett, Cameron, Slaton, Post, Spur, ?~lo Pinto, 
Freeport, i•'. t. Ct:tl m, Hamlin, Texas: Sewage trea t ment 
pl;otll ts. 

Belton, Hollt:tnd, Gr:mger, Coolidge, i·1.q,rlin, Rosebud, 
Rockda l6, Ca ldryell, Teague , Groesbeck, Texas : Add i
tions to water supply systems :md sewage treatment 
plA.nts. 

~ranklin, Hearne, Bryan, Navasota, Bellville, and 
Littlefield, T~xas: Additions to water supply and 
sewage treatment plants. 

$ 

~ST2:MATED COST 

FIRST 
n'.-.AE 

60 ,000 

220,000 

187,000 

40 ,000 

140,000 

150,000 

100,000 

B..u..&~CE 

TO 
CO~iPLET:; 

l'Jo 

J:! o 

lJo 

n o 

No 

No 



PROJECT LISJ: - TOE :O:aAZOS .Ali:J COLORADO BASEm 

PROJECT 

3. Construction Projects, t!.unicipal Water Supply 
and Pollution Abatement (cont.) 

Crosbyton, :.:\otan, il.oby, Roscoe, S·Neatwa ter, l•Jerkel, 
i'.iunday, Knox City, Texas: Additions to water supply 

ESTIMHED COST 

FIRST 
YEAR 

3.ALANCE 
TO 

COMPLETE 

and sewage treatment plants. $ 133, 000 

Haskell, Anson, Moran, Albany, Baird, Rising Star, 
Olney, A':ilene, l~ ewcastle, Texas: Additio~s to 
water sup~ly and sewage treatment plants. 

Graham, Ranger, Eastl~~d, Cisco, Gorman, Comanche, 
Hamilton, Lampasas, Texas: Additions to water sup
ply an1 sewage treatment plants. 

DeLeon, Mineral Wells, Weatherford, Granbury, Glen
rose, ~.1eridian, Rico, Gatesville, Killeen, George
town, Cleburne, Hillsboro, Clifton, Waco, Richmond, 
~nd Rosenburg, Texas: Additions to water supply and 
sewage treatment plants. 

Bartlett, CC'l.meron, Thorndale, Marquez, Somerville, 
Brenham, Amherst, Olton, Hale Center, Slaton, a~d 
Post, Texas: Improvements and additions to water 
supply and treatment. 

Spur, Hermleigh, Rochester, Strawn, Graford, and 
Palo Pinto, ~exas: Improvements and additions to 
water supply and treatment. 

" 

136,000 

155,000 

340,000 

144,000 

41,000 

• 

No 

1\io 

No 

No 

No 

REIIAARKS 
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PROJECT LIST - THE BRAZOS .AND COLORADO BASINS 

PROJECT 

3· Construction Projects, Municipal Water Supply 
and Pollution Abatement 

ESTIMATED COST 

BALANCE FIRST 
TO 

fiAR COMPLETE 

Lometa, Desdemona , Whitney, r•.kGregor, Moody, west 
Columbia, Brazoria, and Freeport, Texas: Improve-
ments and additions to water supply and treatment. ~ 126,000 

J ayton ~d Crosbyton, Texas: Water treatment plnnts 
~d improvements to water supply and sewage trea t
ment pl"n t. 

Eastland, Texas: Dam, reservoir, and treatment plant 
for w~ter supply on Leon River . 

Eldorqdo, Texas: Waterworks nnd sewer system includ
ing treatment phmt. 

.Elgin, Texas: Water supply improvemen t s . 

}Winters, Texas: Dam, pumping equipment and treatment 
pl~~t for domestic water supply. 

Bangs, Texa s: New filtration galleries Rnd pumpsfor 
water supply, and sewerage system. 

Big Spring, Texas: Water supply reservoir, pipe line, 
tanks, nnd filter plant. 

Hobbs 'md Nen Hobbs, New Mexico: Sewer system nnd 
sew~ge treatmen t plAnt. 

18,000 

528,000 

105,000 

13,000 

84,000 

31,000 

500,000 

159,000 

(/) 

'd (/) 

Q) Q) 

N M 
·rl !Ul 
M s:: 
0 0 
.£10 
+> 
;:1 >.:. 
<ll~ 

No 

No 

No 

No 

No 

No 

No 

No 

1-!o 

!Ul 
s:: 
·rl 
N 
·rl +> :REiViA.RKS M <.> 
O<tl 

.£1 
+> 
;:1 
~ 

Present city supply is subject to 
shortages. 

Preliminary plans made. 

Preliminary plans made. 

Preliminary pl~ns made. Requires 
re-study. 

Preliminary plans made. Requires 
re-study. 

Preliminary plans m..-tde. 

Preliminary plans m~de. 



PROJECT LIST - THE BRAZOS ..U.D COLOF..ADO BASn :s 

ESTih1A.TED COST ro I ~ ....:j ro s::: 
Q) Q) ·r-t 
N th N 

PROJECT B.ALANC:i!: 
...... ...... .p . 

REMARKS FIRST ~ s::: ~ u 
TO 0 0 0 ~ 

i""E.Ut ,.qo ~C: 

COMPLETE 
.p +> 
~ ~~ ~ ··4 ~ 

3· Construction Pro,j ccts, iviunici .Jal Wn t or SU]21Jl;{ 
~nd Pollu tion Abatement 

Color::tdo, Texns: R8servoir , fil tr11tion phm t, pipe Preliminary pl rms f!11"l.de . Requi r es 
line Ft~1cl. pu:np stf'.. tion f or wat er supply . $ lo4,oov ~\70 r e- study on account o:[ high cost. 

Smithville, Texas : Deep well, surfa c ~ r eoervoir , 
elev~. ted tnnk rmd distribution systeTI for B"nt cr Preliminary pl ;ms rl8.de. Eiequires 
supply. 185,000 :r~ o re-study on a ccoun t of h i gh cost. 

rHles, Eden , Burnett, ht<trble F::tlls , West.brook, 
Texas: Sv'.'!dr systeos R.."'ld scy;age trcatme:1t pl:m ts •. ' 35, 000 l~ o 

Bastrop , Robert Lee, Seminole, Seagr::>.ves, Sterling 
c i t;y-, Coahofrn , J3ronte, 'Iex::ts: Se•.:ier systens nnd 
scTinge trea t ment p l ::tnts . 163, 000 :\fo 

Robert Lee, Texas: Wate r treat:uen t -pl::tnt. 12,000 No 
. 

S::-ti t:i.1vill.:;, S::u1 t:=~. ..illna , E::tgl o L, kc, f!h2rton , Texr-.s: 
Se"7agc treatmen t plants. 63 , 000 No 

Aus tin, L<tGr;mge, Wei ::1ar, Texas: .rl.ddi tion s to -vm.ter 
SU"?ply systens FtJ1d SCT.')'.<lge tre:'l.tnen t pl.<Ults . 102,000 No 

Columbus, Levellnnd, ::aro'IVIlfield , i.lidl;md, Odess:=~., 

Tahokr'l., L"'.T'leS'l' Texqs ; .Additions to T.tTater supply 
systems :mi s ewage trea.t~en t pla"'lts . 115,000 No 

• 
I 



PROJECT LIS1 - TES 3RAZOS Ai~D COLORADO EASINS 

PROJECT 

3· Construction Projects, ~.£u."lici·pal Water Supply 
artd Pollution Abatement (cont.) 

Stanton, Big Lake, Snyder, Mertzon, Loraine, n.ni 
Ballinger, Texas: Additions to water supply systems 

ESTIMATED 

i 
l':!:RS'!' 
i""EA.rt 

and sewage treatment plants. $ l GO ,OOO 

Cole~an, JQ"lCtion, Cross Plains, Brownwood, Hich
land SpringG, Brady, rhson, Texas: Additions t~ 
water supply syst ems and sewage treatment plant s. 

3~~ Sat~. Llano, l'reaericksburg, Goldth~aite, 
Texa s : Additions to water supply systems and sevage 
treatment plants. 

Bay City, Texas: Sewage treatment plant. 

Bastrop, Seminole, Seagraves, Texas: Improvements 
:md additions to water supply :md treatment. 

Sterling City, Coahoma, Xestbrook, Bronte, Miles, 
Eden, Santi!. A.1:ne., Texas: Improvements and nddi tions 
to water supply and treatment. 

3urnett, ~~rble Falls, Eagl0 LRke, Wharton, Texas: 
Improvements And additions to \7ater supply and 
treA.tmen t. 

Palacios, Texas: Improvements to water supply and 
se'V.'age treatment pl~.nt. 

44 ,000 

62,000 

30,000 

39,000 

49,000 

64,000 

30,000 

COST 
U) 

r=l '/) 
~~ (:'J t 

BALJUJC:E 
HO 
i'G :.<:< 

TO 
0 0 
h::O 

co:,J?LE:rE 8 
::::::> :>-o 
--:Jl i:Q 

No 

No 

No 

No 
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H 
N 
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PROJECT LIST - THE BRAZOS A1~ COLORADO BASINS 

. 

PRUJECT 

GROUP B - D::g;FE..'&ED 
2. Construction Projects , General 

Bell County, Te~s: L~mpasas reservoir. 

Bell Cou..11 ty, TeY.~. s: Leon reservoir. 

~~dison County, T0xns: Nav~sota reservoir. 

Stephens County, Tex~s: Breckenridge r eservoir. 

i·1at n.gordn County, Texa s: !cia.tA.gord~ mi grn.t ory 'i'.'"";~er-
fowl refuge. $ 

GLI.OUP C - H:"'DET3Ri.1iiNATE 

Lower Br~zos River, Texa s: Levee const ruction Pnd 
channel improvement for flood control. 

Freeport 3arbor, Texas: Extension of 30-foot ch~nel 

Forty r eservoirs on BrRzOs ?..iver Rnd tri butA.ries for 
conserv~tion, flood con t rol, irrigntion, urb~ sup
ply, ::Jnd power. 

"il::tco, TexA.s; Flood protection for City of -:hco. 

Br~zos River, Tex~:s: MigrA-tory "<Vaterfowl refuges. 

ESTI MATED COST {/) 

AW 
~~ 

BALANCE HO 

FIBST rx: ~ 
TO 00 

Y3"i.A..rt ::.Q O 

COMPLETE 8 
~?-< 
-'-< ~ 

$ 1,355,000 No 

2,382,000 l~o 

2,143, 000 No 

2,385,000 No 

50, 000 25,000 Yes 

15.594,000 :No 

9 ,000 Yes 

Indet. l~ o 

Indet. No 

Indet. Yes 

d 
!<::; 
H 
N 
H E-! REl-f.A..=tKS ~0 
O<ll 
~ 
8 
~ 
-~ 

Under study. Cost estimc=tte A.pprox. 

Under study. Cost estim::1.te approx. 

Under study. Cost cs tim;>., te npprox. 

Under study. Cost estil!lP.te 0pprox . 

!·!.iBCA 

Estimnte of cost approximate. Brnzos 
District ~d Corps of Engineers are 
coopernting in study. 

Preliminary plans m9.de by c. of E. 

Should A.vm.i t results cf study listed 
in Group A. Does not :include reservoirs 
in program of Brazos Conserva tion 
District. 

Depends on results of study li'Sted :in 
Group .a. 

i!IB C.A 
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?ROJECT LIST - THE :BRAZOS MID COLORADO BASINS 

PROJECT 

GROUP C - Ii'JDETERivim.ATE ( cont. ) 

ESTI AA.TED COST 

Fl rtST 
YEAR 

BAL.ANC:E 
TO 

COl:JIPLETE 

:aEMARKS 

Brazos River Basin, Texas: Drainage of lowlands and 
swamps to eliminate malaria. $ 230 , 000 No 

Should await results of study project 
in Group .A. 

l~tagorda, Wharton, and Colorado Counties, Texas: 
Pumping plan t s and canals for irrigation system to 
utilize regulated flows made available by reservoirs. 3, 000 ,000 No 

Preliminary surveys now under way by 
u. S. Bureau of Reclamat ion. 

Colorado Basin, Texas: 28 reservoirs on Colorado 
River and tributaries for water conservation, for 
flood control, irrigation, urban supply, and power. 

Brady, Texas: Flood protection for City of Brady. 

Colorado Basin , Texas: Drainage of swamps and low-
lands to eliminate malaria. $ 645,000 

Indet. 

I!ldet. 

Colorado River, Texas: i1iigratory wildfowl refuges. Indet. 

Brown County, Texas: Brown County \later Improvement 
District project near Brownwood, Texas: Outlet canal 
from reservoir for irrigation and domestic water 
supply. 1, 000 , QOO · 

San Angelo, Texas: Flood p rotGction. Indet. 

No 

Ko 

Fo 

Yes tvillC.A 

Should await results of s cu~- projec~ 

in Group A. I 
Depends upon results of study project! 
in Group A. 

Snould await results of study pro j ect 
i n Group A. 

Preliminary plans made and project 
No needed but cost excessive . 

r~ o Should a":'1ai t results of study in 
Group A. 



TH~ GV~AD.ALUP1: RIY~3. B.ASIN 

THll: PROBL"Elvi 

The most important water p roblems in the Guacialupe Ri,rer basin are the control 

of flooci.s enci the conservn.ti lm of wat o3r for all useful uurp oses. The maj or 

single problem of the Gua<ialupe end. San .Antonio Rivers is that uresented by 

floocis. 

Tne :pollution of the San .A.Yltonio River has been protested. by pre ctically 

all the counties from the Gulf to Sen ~4ntonio, end a study shoulci be macie to 

<ietermine the extent of pollution and. to meke sui table recommen<iat i on s. 

Surveys show t hat erosion is sufficiently serious to inciicate a need. for 

soil and water conservation mee sures to urevent silting of existi."lg and proposed 

reservoirs. IJanci utilization stucii e s of th e basin ere proposed to ass ist in 

cievisine;; methocis of improv ing the vegetative cover enc. bringing about p rop er 

land use, which would. contribute to the eontrol of floocis. 

A ntuciy of ground. water should. b e macie. 

GENll:RAL Dci SCRIPTION 

These cirainage basins, i ncluciing the Laveca , Gue.clalup e , enci San .Antonio 

River s and. severel minor coastal stream s e.r e in southeast o3rn Texas, and. ext end 

from the i:ciwarci s Pl e.t eau to the Gulf of Mexico. They he.ve an ar Je. of e:b out 

13,000 square mil e s. North of the Be.lcone s i:scerpmcnt, \7hich is the southerly 

bouncie.ry of th 3 Edwe.rcis Plv.tec::.u, th~se riv ers ar<-3 tYPi cal mountain streems ':7i th 

heaciwatars e.t en E'ltitucie of e.bout 2,300 f eet. From thd Balcones ~sc erpment 

the San .Antonio en d Guc:>.dalup 0 Riv ~rs d~ scanci through a rolling and prairie coun

try for e. distence of about 150 mil es. 
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c. 

The population of the area is about 555,000 with 30,000 on the "3idwards 

Plateeu. :Below the escaroment the density of population is about 50 ner square 

mile. Half the no·pulation is urban. San .Antonio, the principal city, is the 

ind.u striel, commercial, and. transport e.tion center of the region. 

e.re p rod.uced in several counties, 

Oil and. gas 

Q;uerries for production of crushed limestone and. me.terial for cement manu-

f e.cture are situated along the Balcones f eul t, and le.rge gre.vel end. sand plants 

are in opere.tion e.t Victoria. Othei" industries scattered. through the basin are 

cotton ginning , cottonseed oil extraction, cotton textiles, brick, hyC.re.t e of 

lime, ice, dairying, anC. flour milling . Health resorts on the upper Guadalupe 

bring many seasonal visitors into the region. 

In the upper section of the water basin in the EC.warC.s Plateau, cattle, 

sheep , and. goa t re.nching is the main type of farming. In the lo 'Y er s ection of 

the ·oe.sin in the Coastal Plein, cotton farmin g is predominant. In 1 935, a-pprox

imat ely 2,500,000 ecres in th~ basin were usad for crops, or about 27 p ercent 

of the land.. About 52 percent of the land in 1935 was in nasture, 9 n arc unt 

being plowe.ble pasture, and 43 nerc .. mt b e ing woodlood pasture • 

.Agriculturel end livestock prod.ucts includ.e wool end. mohair from the 

Edwards Plateau, poultry and d.airy pro<iucts, raw cotton, pecans, corn, and beef 

C?.tt.l.e in the Co e st el Ple.in 9dCtion. Irrigetion in tha eree. he.s b0en nre.cticed 

since 1730, but in the lower portion of the be.sin he.s be3n eff ected. by th a f eet 

thet r einf ell in some y ears is e.dequat e for crop prod.uction. 

Tha line of 25-inch p_v ere.g .-3 ennue.l reinf ell crosses th,3 Un"9 ar Gue.delupe 

e.nd the vall ey of th e Medina, the m.n.in tribut ery of th0 Sen .Antonio VT[ .t ershod, 

ebove its junction with the l e tt .1r stremn . :Balow th 3 Edwe.rd.s Pl atee.u tho St'n 

.Antonio end Gue.dclu1? e Rivers r ecui v~ l ur ga addi tionpl supplies from springs 
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having their sources in t he plateau . The flow of the San Marcos and New Braun

fels sp rings averages 457 cubic feet n er s econd, or enough to supp ly nearly 

one-thi rd of the water con sumption of New York City . San Antonio is supplied 

with water from wells tapp ing the underground flo vr, This area is subject to 

great variation in total annual rainfall. On the Guadalup e Riv er a t Nev-• Braun

fels, the 39-year aver r2ge r a infall ha s been 30 inche s , , ith a minimu.m of 13 

inche s and e. mexiiJIUJll of 60 inches. 

Power is p roduced by t wenty-th re e hydroelectri c plants with a total 

inste.l l ed ca-pacity of 20,500 kilowa tts on the Guede.lup e, Cornel, and. Sen Har cos 

Rivers. The cost of production of no•:'Ter by steem, using local oil end gas for 

fuel, is lo•.v and obviously a f ector in further dev elopment of '?later novrer. 

Most of the hydroel ectric en er gy is consumed '71i t h in the ar ea, chiefly e.t 

San Antonio. 

Tnis area is subj ect to frequent flo ods, one of the most disa strous of 

which occurred in 1936. Improp er range management coupled with shellow soils 

and st eep slopes e.ccentuate runoff, which contribut e s materially to floods. 

Straight-row culture, overgrazing , and lack of soil and ':7e.t er conserva.tmn mee-

sures amplify the rapidity and volum e of runoff from t h is s ection. The Corns 

of Thlgineers recommended in a 11 308" r eport a plen for the cons erva tion and 

d evelopment of the nat ers of the Guadalupe River for nav i ga tion, wat er p oner 

d ev elopment._ flood control, end irrigc>tion. The nlen cov er ed the Guadalupe only 

en d du e t o r e c ent flood s app ee.rs ine.d eque.t e to provide compl et G flo od control. 

Tho Corps of "@ngi neers is now making e. -pr 3liminery axamine tion end survey 

of the Lev e.ce. and Nevide.d Rivers for n evige tion Pnd flood control. The GuD.del-upe 

Riv .Jr .Authority is meking stud i es and. is proposi ng irri ge.tion, dev elopmGnt of 
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hy<irool...;ctric po·.:cr, F>n<i co·as ,)rvc:ti on of ..-c t .;r for flood.. cor. trol, inciustri Dl, 

;:nO. <iomustic us0s. 

This r c ther thickl ~.r s e ttled norti.on of the St r t e is s ;;3rv ed by r lrrge nUJD

ber of entiqueted s a':?age treatment nlants, tha nollution f rom ···hich is esue

cic-lly noticeable b eceuse of the normPl clee.r ?t!_t ar, most of ·.•hich originates 

from sprincs. These riv ~rs e.r ~ us ad for s.,imming 2ncl. for C.rinkinc ·.1et er sup-

1Jlies by cem-purs es ·~ el1, er. b :v r e sidents e.long the benks. Oyst ur b ecis end. im

uortent sh - ~llfish f'rees P.I' •3 locet ed e,t the mouths of th .Js <.'l riv ers i~ th-J bey. 

Pollution of these areas by sewage shoul·i be eliminated. 

A number a! the commw1i ti es obt a in thAir SUl)plies of ~vater from deep ,vell s 

or springs. ~\Jumerous water-supplj-- lJrOj~cts h Dve be3n COII1],Jlete<i in the s e basins. 

w:ith Public Works .AO.ministration loans end grants, end otrlf~rs e.r e un<ier consi<i

ere.tion. Some malaria exists in the Coaste.l ]'egion of the basin. 

l•.:i ec;_surements of StreP.JB Flow. 1m intelligent and.. e conomical developmentof 

the '.7at er resources cannot b a mae.e n i thout a reliable record of the surfe.ce 

runoff end.. its distrlb.l.tion ov or the area. Atthe p resanttl.methe U. S. Geolog:ical 

Sn.rvey, in cooperation \7i th th,3 Texes Bo erd of Wat er ~n~ineers, is mcint ~ining 

only nine stream flo '." stations in the basin. Snme of th-3 equinmen t at the se 

stetions is becoming old. and. in need. of rupeJ.r. A number of edditionpl stream 

flo\/ st e.tions should. b G inste.llaC. and maintained. for sufficL:mt tim a to give 

e.d.eque.t a records. The construction of flood. Gontrol r a s P.rvOirs ·1ill ruquire 

the instc.lle.tion of ne'7 stc::.tions in connection ·.!i th thei r op eration, e.s the 

l ergdr f loo<is ·.•ill b -3 ceus aci by tropical storms~ nroc'iucing fle.shy floods of 

great volume. Th0 succ .;) ssful On <:Jre.tion :)f thas .1 r ·3S·Jrvoirs \7ill ciep dnd upon 

the operators hevin.r; noti c ,.; a t th0 uerli .3st possibl 0 mom3nt of flood-nrociucing 
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rises in the river. Therefore, str eam flow stations used for thiz purpose 

should. be equipped with instruments capable of transmitting the information 

f or e considerable d istance, or arrangements should be made for obtaining 

t elegraph renorts directly from the sta.tions. 

Ground ~ater Surv~. This area includes som~ of the largest ~Jrings in 

the Southwestern part of the United States, repres en ting large ~resent end 

'!JOtentia1 sources of supply f or nublic, industrial, enci irrigation "JurDO s . .} s. 

It is imuortent to de tarmina U .. a int·:!rrtllationship between the springs an<i deeu 

wells of the e.ra .~. in or<ier tha t the s-prinr?;s mey ba p rotecte<i from d.n-ol •:Jtion . 

Preliminary grounO..- wat er survays hev.-, ba.:m compl e ted or ar.J in nrogress in four 

counties. 

Tonographi c !vianping;. Practically t h u only topogr aphic mapping so fer dona 

is on the upp 0r raachas, end. cov0r s a f a':" of the possibla r e s0rvoir sit.:3s. 

Me:ps of the riv er channdl end narro•.1 strips of ad j D.cant ov arflow lands he:ve 

b van me.da in the lo'.ler r aachds. 

Climatological Data.. Th..; Gua0.alupa be.sin of about 7,000 square miles 

extends from the hilly s.3Ction of the ]d;mrds Plat ee:u, YTith very int .:ms ,J r a in

f a.lls of mo<ierat .J duration <iom1 to the co e.stal P.I'de. "Ti th int .. msa re.in s of long 

duration. In this ar ..;a e.r0 no·:: one <:>:utomatic recording rpinfall gauga, 2 ev en

oration ste.tions, end 23 stancie.rC. r einfell ste tions. 

RE COMlv!E:iiD'ED PL.Al~ 

Tno Corps of Engineers, in its 11 308 11 r eport, sugge st <3d a long-r eng..; plen 

for the ci0velopm .. m t of th .l Guecio.lu-p ,) ::i.i var, es follo'ls: 
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1. Construction of seven run-of-the-riv er power projects between Gonzales 
an6.. Victoria. 

2. Construction of the Canyon Reservoir. 

3. Construction of the Tiimberly Reservoir. 

4. Construction of levees. 

5. Construction of a naviga tion project. Victoria to Gonzales. 

It is sugge sted that the Canyon reservoir ~ill b e economically justifie6.. when 

the head. of the river below i s fully 6..evelope6.. for -p0•'7er, ·but the.t it is not 

justifie6.. ni t h the present installations. BesiO..es controlling flooO..s, the 

Wimberly r e servoir will e.ffor6.. 31,000 acre f e~t of ·~,ater for irrige.t.ion pur-

poses during the crop season. The potential saving s on transportation cherg~s 

through the use of an improve6.. river for nevigation O..o not annear to justify 

such a project at this time. Consequently, power dav0lopments shoul6.. not be 

deleye<i, but licenses for such d ems b etw~ an Victori e. en6.. Gonzal <:J s should be 

granted. only for such sit es as can b 0 fitt ed into e. navige.tion proj ect and 

should. contain a provision for e. right-of-wey through the po•.1ar site for 

navigation purp~s a s. 

Since th a above plen Yras submitt ed, en unpra cedent ed flood in 1936, below 

the Canyon end. Wimb erly sit e s, caus ed. <iamaga s in axcess of $2,000,000. Conse-

quently, a r~vision of the abov 0 plan an6.. a flood control stu<iy of the entire 

b a sin i s r ecommended. 

It is r e commen<i<3d the.t the study norr undar rrey by the Corp s of "]ngine0rs 

of tho Lavaca c::nd navida.O.. Riv Jrs b ,3 ext ended. to includa thw .. mtir0 b asin and 

that it b e 0xpen6.. a<i in scop J to incluO..a cons arvetion of wat or for irriga tion, 

g eneration of .JL;ctric ,:morgy, end. industrie.l enc. rnunicip r l uses; cmd thf'.t the 
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study berg made by the Guadalu~e River A~thority b e coordinated with the Corps 

of ]nfineers' study. It is recommendeC.. funds be made available for this. study. 

Stream Pollution. It is recommended the antiquatec. sewage treatment nlants 

of the aree. be rehabilitated or reconstructeci. Better operation ano. maintane.me 

of existing plants is recommended. 

Ivialaria Control apd J;'revention shoulci ba given consicieration. 

liater SunnlY. Many of the ciomestic water supnly plants of 

towns of the basin should be reconstructed or extencied. 

the smel ler 

Land Use and Conservation. A long-time nrogrern of 'wa.ter and soil censer-

vat ion should be planneC. for this basin for the reterd.e.tion of runoff an<'. the 

prevention of erosion, includ.ing all effectiva nnd economical measures Tihich 

are knottiJl to be applicable. Considera tion should be given to needed chcnges 

in Lmd. tenure and. methocis of us e , with pe.rticuler attention to the problernc£ 

improving range cover in the upp :::r third of the Basin, lying in the 'ilciTiards 

Plateau. .b.dd.itione.l surveys enci investi ge.tions '!'Till be neaded to make r>Ossi• 

ble the preparation of a d e tailad. p lan for each lenci ownership unit. Seciiman

ta.tion studies should. be made of existing reservoirs, and preliminary prepare .... 

tions m::.C.e for su.ch studi e s on sit0s for proposeci r a s ervoirs. 

Measu.rem ,mts of Str eern Flow . .An int a,l.li gant anci economical dJvdlopment of 

th e "l'at ar r0sources cannot b a made '7i thout a relie.bl a r ecord of th0 surf ac e 

runoff end. its ciistribution ov er tha ar ea . At the -present tima thw U. s. G.Jo

logice.l Surv ey, in coop eretion "I'Tith th J TJxes Bo ard of Wat er ~ngino .Jrs, is 

meinta.ining only nine str.Jam flo ;, stations in the be.sin. Som.3 of th .J oquipm.Jnt 

e.t thesa st a tion s is b 0comin5 old end. in n ued. of repeir. A number of D.dditional 

strcem flon st r tions should b ·J inste.ll .Jci t-n<i meintainud. for sufficient tim3 to 
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give adequate records. ·rhe construction of flood control reservoirs will 

require the installe.tion of new stations in connection with their operation, 

as the larger floods will be causec. by tropical stormst :9roduc:ing flashy floods 

of great volume. The successful operation of these reservoirs ~ill depend upon 

the operators having notice at the ee.rliest POssible momant of flood-producing 

rises in the river. Therefore, stream flo 1;or stations used for this uurpose 

should be equipped 'vi til instruments capabl e of transmitting the informe.tion for 

a consi d.erabl ": distance, or arrangem .:mts should be mP.d0 for obte.ining tel egre~h 

r eports directly from the stations. 

Ground ~atzr SurVeys. This area includes some of the largest spring s in 

the southwest ern part of th0 United States, r;3pr 0s anting large present and poten

tial sourc0s of supply for public, industrial, end irrigation purposus. It is 

important to d e t 0rmina th 0 int arrulationship behrv .. m the spring s and deup wells 

of thu c.•r0e. in order the.t th -3 spr:ings mey b 0 protectBd from d<Jpl ation. Prul:i:minery 

ground rrat or survey s havG b 0:.m compl eted or er0 in progr·3ss in four cou..11ti.Js. 

Tono.e:raphic lviaPping. Pro.ctically thv only topographic me:pping so f er done 

is on th0 upp . .Jr reach0s , anf. cov 0rs e. fJcr of th0 possibl e r 0s3rvoir sit0s. 

Me:p s of tho riv0r ohannul an<i nDrrou strips of adjac0nt ov arflO'T: lands 

Climatological Data. Th3 Gua<ielup0 b c:.sin of about 7,000 sque~· 0 mil :Js 

cxt c.mds from th ,J hilly s3ction of the Ed·•erds Pla t eou, "'i th V<:.ry int ,mso r o.in

f ells of mode r c.t e dur CJ.tion do, -n to th .J co c.st c.l aree. '.7i th int cns .J r £'ins of long 

duration . In this ar ..Je. are no·; on0 £'Utomatic r 0cording re.infell gcugo, 2 Jvo:ncrr

tion st at ions, end 23 stcndard r r inf ell st a tions. 

f.Tildlif0 Cons 0rve.tion. Flood control c:.nd ';7C.Ct -3r cons crvetion :urojvcts 
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within the Gue.de.lupe ~vatersheci 'l""ill off er excellent opnortuni ties for ·.1ilcilife 

development, anQ the needs of ~ildlife should. be tak en into consideration in 

carrying out these projects. The Aransas ·.vildlife refuge in .Arensa s County 

should. be comp 1 e ted.. 

Measurements of Stream Flow. To obtain a record. of the surface runoff 

and :its d.istribution over the basin, it is recommen<ied. thet t he stations 110'.7 in 

operation be continued. and. the equipment improved.. It is further recomm ;:mded. 

that about nine addition2l stream flow stations b e installed. and maintained 

for sufficient time to giv<J D.d.equate recorci.s. .As the flood control resl3rvoirs 

are constructed, it is recommend.ed tha t additional stream flo~ stations be 

installed. in connection ~ith thcl s0 proj ects to assis t i n their successful 

operation, end. that these ste.tions be cquipT) :3d . .,ith instrum o:3nts cap:;;>bl e of 

transmitting the information for a consicier abl a dist pnc e to the operators. 

Grov.nd ~ate3r Surveys._ The prdliminary ground c.·at ar stuciies no•,-, in nrogress 

should ba extend.ad to the entir ;3 area and should b J follo 'i7ad. by ext an sive 

detailed. stuciias in parts of the area to d .:l tarmtnu h011 much pumping froM uells 

can be carried. out vri thout depleting th a flo -:-; of the le.rga springs. 

Topogranhi c Mapning. It is r ocornmenci0ci th at the lo\;ar ri,r Gr basin be 

map~ed. for flooc~ control, d.rainege , and ground '7ater investige.tion, that th .J 

middle r eaches , c-lang th0 Balcone s Escarnment b o mnpn ud for ras0rvoir situs 

end ground. \7e.t 0r :inv0stigations ~md. tha.t the upper rea ch J s b a me.p'J?0d for r .J sor

voir sites , )rosion control enf. ground. ':7e.t.Jr inv .J stige.tion. 

Clime.tological Dat a . To scrv ' this area, it is r.3comm -::ndcci. tha t taur u bo 

added on.J autom~tic r ecorciing rainfall stetion, o~e avaporation st ation, end 

two stenci.erd. rainf 2ll st etions. 
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?E.OJECT LIST - TIB GUAD.ALtJPE RIVER B.ASii:! 
r-------------------------------------------r---,~------------~----,--~~--~-----------------------------, 

~S~IMA1ED COST U} <.:.J 

PROJECT 

GROlJ? A - L.fiilEDI.ATE 
1. Investigation Projects 

FI:cl.ST 
YEAR 

Study of coordinated utilization of the water re
so,.ll"ces of the Guadalupe and San .Antonio basins for 
flood control, water power, irrigation, nav igation. ~ 200 , 000 

GroQ~d water survey of Guadalupe Basin. 

Upper Guadalupe Basin, Texas: Topographic mapping o1 
upper reaches of Basin . 

Guadalupe Basin i n Coastal ?lain, Texas: 1opograpruc 
mapping of Coastal Plain area for drainage ~d flood· 
control. 

Guadalupe En.sir.. 1 Texas: Study of dra.inn.ge problems 
to eliminate malaria in ~asin. 

Stream pollution study. 

Portions of the Gua d.c'1.lupe 1 Lavaca, .qnd SRn .Antonio 
River watersheds 1 TexR.s: Detailed conservation ,. 
survey. 

e 

4l,ooo I$ 

50,000 

125.000 

51000 

10,000 

5,040 

.. , {! 

B.AL.Al'l"CE 
10 

CO.;::FLETE 

100.000 

j:::lU} 

f'il ~ t-l 
HO 
I~ ~~ 
00 
t:rlO 
8 
::::>:>-< 
<!lP=l 

No 

No 

150,000 I No 

300 I 000 I ]IT 0 

5,000 No 

10,000 

z 
H 
r:-:1 
H 81 r,Ji o 
0 -~ p;:: 
1:-t ' i-> 
·.:X: 

Pub. 

RENIA.RKS 

-

Continuation and extension of study 
made by Corps of Engineers. 

To develop ground water to best ad
vantage, particularly h those areas 
where supplies are unsatisfactory. 

To ansist in solving floo d problems 
of this Basin . 

To assist in controlling stream poDu
tion "by :investigation of procedures and 
r ecommendations regarding treatment. 

Yes 1738 IArea to be selected. 

,... 



.All of t h o Dbov .:~ flY.ci.rolor-ic Studi~ en<i Topographic MPpning should. be 

ci.on u i n c.ccor<i t-ncv •,"lith E>.nn rovcd mJthoci.s, by comp J t ant !).genci <J s, cnci. the 

r .Jsu.l ts mp_ci e r ee.<iil;r enci. p romptly P.v e.ilDble to th .J nublic, ~me. perioci.icelly 

~ublisho<i i n stenci.crd form. 
L.' , 

u 

f' 
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PROJECT LIST - THE GUADALUPE RIVER BASIN 

PROJECl' 

1. Investigation ? rejects (cont.) 

Entire Guadalupe Basin, l'exas: Area study, land 
utilization, involving study of economic factors, 
present land and water use and problems, adjust
ments needed, 1o assist :in devising measures or proce
dures required to carry out recommended adjustments ... J$ 

2. Co~struction Projects - General 

Channel from Pass Cavallo to Port Lavaca, Texas: 
navigation. 

Guadalupe rtiver, Texas: Twelve additional gaging 
stations on Guadalupe River and tributaries. 

Guadalupe River and tributaries, Texas: Additional 
rainfall and evaporation stations. 

Aransas County, Texas: Aransas migratory waterfowl 
refuge. 

3· Construction Projects - Wrunicipal Water Suppl~ 
and Pollution Abatement 

Cuero, Victoria , Goliad , Refugio, Woodsboro, Edna, 
El Campo, Port Lavaca, Austwell, Seadrift, Palncios, 
Tex~s: Improvements to sewage treatment plants. 

Blanco and Stockdale, Texas: Water supply systems. 

ESTih1A.T.ED COST lA~ 0 , __ 

""' 

FIRST I YEAR 

65, ooo· 

~ 

13, 600 

1,100 

40,000 

133,000 

50,000 

~rn N ( 

BALANCE 
t-4 r 
r:I<z 00 

TO I:IlO 
8 

Cml.iPLETE ~:>-< - (l:l 

Yes 

116,874 I Yes 

" T 
1.\J O 

1Jo 

H 
L'l 
HE-1 
P:iO 
0~ 
:X: 
8 
;_::, 
-~ 

Pub. 
210 
and 
738 

1 

20, 000 IYes l ~ffiCA 

!' t) 

REMARKS 

Study of land use and economic phas~ 
dependent upon preliminary surveys 
already under way or contemplated by 
t~e Flood Control Coordinating Com
mittee of the USDA. 

Funds necessary for completion of 
projects. 

Present stations not sufficient to 
c~ver area.Annual operation $5,200. 

Presenv stations too f ew in number 
and too widely scatter ed to yield 
adequate data. Annual operation $620 
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PROJECT LIST - THE GUADALUPE RIVZR EASE~ 

PROJECT 

3. Construction Pro.iects - ~~unicipal 'ilater Suppb;i 
and Pollution Abatement (cont.) · 

New :Braunfels, San i·liarcos, Seguin , i'Iixon, Kenedy, 
Runge, Yorktown, Luling, Lockhart, ~aelder, 
Gonzales, Hallettsville, Yoakum, Texas: Improvemen ts 
to sewage treatment plants. ~ 

Refugio, ~oodsboro, Edna, El Campo, Port Lavaca, 
Austwell, Seadrift, Palacios, Texas: Water supply 
improvements. 

:Bandera, New BraQ~fels, Floresville, Kenedy, Luling, 
Lock~art, Waelder, Gonzales, Hall ettsville, Yoakum, 
Cuero, Victoria, rexas: Water supply improvements. 

Blanco, Boerne, §loresville, Stockdale, Kyle,Ba~dera 
T.exas: Sewer systems and sewage treatment plants. 

Victoria, Texas: Waterworks. 

Ganado, Texas: Waterworks and sewer system. 

Kyle, Texas: Waterworks. 

Rockport , Texas: Sewer system and treatment pl~t. 

ESTi if!ATED COST 
U) 

I r=l w 
r:i.1 r:3 
L...J (\~ 
1-10 

FI.dST I 
BAWTCE ~ :z. 

00 
YEAR TO :I!O 

8 
COi<iPLETE :::> : - 1 

-~ r~ 

192,000 

75,000 

147,000 

160,000 

74,000 l~o 

54,000 No 

38,000 i.'ilo 

40 ,000 No 

r; 

c.'J 
1_7. 
• '-' 
H 
N 
1-18 
ttj (_) 
0 ·<Jl ::q 

:aEl;lA.RKS 

8 
:=> 
<t! 

Preliminary plans made. 

Preliminary plans made. 

Preliminary plans made. 

Preliminary plans made. 

• 
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PrtOJECT LIST - THE GUADALUPE RI~. BASIN 

PROJECT 

GROUP C - INDETER~1IIN.ATE 

Canyon reservoir on Guadalupe River . 

Wimberly reservoir on Blanco River. 

Levees on Guadalupe River . 

Reservoirs on ~~dalupe and tributar i es for flood 
control, irrigation, ~rban supply, and power . 

Falls City irrigation project. 

Guadalupe Bas L"l , Texas: Drainage of mA.rshland in 
selected counties of the Basin for elimination of 
IDP~aria. 

ESTIMATED COST 
(/) 

I 1=1 (/) 
[::3 r~ 

BALANCE 
H6 

FIRST I 
A:iZ 
00 

1-:EA..Ji TO ::r:o 
~:>< CC>IPLETE 
~::q 

$ 2, 600 ,OOOI No 

4 , 800 ,0001l"\f o 

235,000I No 

:Ko 

No 

450 , 000 1No 

Cl 
~ 
H 
•. -:J 
HE-i 
rr.to 
O<Jl 
til 
8 
~ 
4l 

, 0 

RE1M..~S 

Depends on study in ~roup A. 

Depends on study in Group A. 

Dopands on study i~ Group A. 

Depends on results of study project 
i n Group A. 

Depends on results of study project 
in Group A. 

Should a~ait results of stu~- in 
Group A. 



~~ NU~C3S RIV3R EASIN 

TH] PROllLEi.., 

T"tle economic necessity exists in the Nueces River Be.sin, to conserve for 

irrigation the water now wasted by d.aroaging floods. During the pa.st ci.ecade, 

the hjrd.roste.tic head of tile grounci. water supnly, upon which the Winter Garci.en 

Di.strict largely de"()ends for irrigation through artesian end p·~eci "Jells, has 

stea.C.ily fallen. Large areas of formerly highly proci.uctive lanci.s novr li e fal

lo'l! or in pasturv.ge, ci.ua to failur e of artasian flOt! or increased pU.liip i n g 

costs. Tb rehabilitat e and maintain far m values, ~hosa proci.ucts fr~m these 

f artile lands form the larger nart of the earning p o';rer of this section of 

Texas, is the urgent naed of the Nueces River Be.sin. Sev ;;::ral communities need 

n ,·m or better .;;ssuranca of their d.om.:J stic '.lat ar suopli e s. 'l'he -ryrograss of ero

sion on the agricultural and grazing lanci.s indicate s that soil and water con

servat ion measuras ere n eeded to reduC <3 fu rth0r s adimentatim d.emage to r eservoirs 

end. other stre am improv ements. 

G~N~RAL DESCRIPTION 

The Nuec a~ Riv ,3r and its tribute.ri "3 S d.rain en er 0e. of 16,500 square mil,;s 

in ext ,mt .:::nci. ci.ischar ga into th a Gulf of M<Jxico e.t Corpus Christi. Tha Be.sin 

es tr 0e.t ed in this r <Jport c-.lso includ.es an e.r ee of co e.st e1 ]D;-,l ends about hclf 

e.s l erg h With its longest tribute.ry, the riv.Jr is 366 mil e s in l ength. 

Th0 h Je>.dmlt Jrs ?.r e in th0 ~d.\7ards Plat ee:u at a maximum clti tu<i0 of 

2,100 f aJ t - E' r ·Jgion of ste;o slO"!J vS vnd littl .; cov Jr. From th J plateau tho 

land. d.rops in less than 40 miles through canyons afforci.ing a numb er of excel

lent darn sites for flood control and. water conservation, to en altitude of 
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about 1 1000 feet in th~ region of the Belcon8s feult. Below this fault lies 

the outcrop of the Carrizo sandstone, a belt three to six miles in wid.t h. 

Through this faulted. and porous zone much seepe.ge is lost into underground 

channels, estimated by the U.S.G.S. at more than 150,000 acre feat annually • 

The problem here is to bring the water from above the fault zone to irrigable 

lands below w:iihout excessive seepage loss; however, much of this seepage -passes 

into the Edwards limestone. 

The soils in the Winter Gard.en are e. t?.re thinner and relet i ve l y more Ciroug!t 

res~sting than the Bleckland prairie s0il found in the humid r egions of the 

Coe.stel Plain. There is little alluvial soil. Only a. small part of the ar1-3a. 

is in crop production at pres -Jnt, and of thi s, about h alf is irrige.ted. 

1,600,000 acres, (or about 11 percent of th·3 Nuac a s Basin), wereus .3d. for crops 

in 1935. .Abo".l.t one fifth of tin land, or 3,000,000 e.cres, is in thd rocky hill 

country e.bove, or in d.ivid.J s, just b elovr the Ba.lconas fault, end. cle..ssifi od e.s 

woodland pasture. The reme.indar of thd Be sin is now ganer[:>.lly d •wotcd to gre.z

ing, but the major portion consists of tillabla E.·nd fertile lends. 

The irrigated lend.s comprised about 38,000 a.cr.Js, in 1930, lying immodie.t ely 

b ul0'.7 th<.J Carrizo s -:mdstona outcrop m en ['r ·Ja commonly cal1.ed.1ha Winter Gerd. .3n. 

Citrus fruit cul tura on irrig£>.ted lpnd.s in th..: Wint er Gp.rC..en District, is suc

Ci.3Ssful 2nd. growing in importenc -J . Fl1:.'.X gro-:ving has b .Jen succ0ssfully dumon

strat l..ld. SpinPch end. onion raising end ell truck fc:rming is highly productive, 

e.nd thJ Tdx;:>s Stet e Exp ·.Jrimcn tel St['_ti.on n 3er Cerri zo Surings is working on nJ'!'T 

crops c:.ric:pte.bl J to this er..3p. The fine.l conditioning end f e.ttuning of liv0-

stocl':: he.s b de:'l succ Jssfully dcmonstret od. by fielC.. f 0ading of e.lfalfa and small 

greinn gro;7n undar irrigation methods, end is a pot ~ntiel us0 of no~ irrigated 
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lends in conjunct:i:n •,vithfue v e.st arees of range grazing lands adje.cent thereto. 

The dry farming country near Comus Christi uroduces vegete.bles end e. 

le.rge amount of cotton. 

The total popule.tion of the Nu eces drainage ba sin in 1930 was 250,000, an 

average density of 10 per squar e mile. About one quarter VT£>.s urban. Corpus 

Christi, e. aee~ we.ter ~ort, the le.rgest city in the we.tershed, has grown since 

1935 from 28,000 to mor a then 50,000 popul a.tion. San .Antonio, si tua.tec. just 

outside tha ~e.tersh3a, is the metropolis for the region. 

Along the coe.st en importent n avige.tion improvement, the Intracoa stal 

Canal, h e.s b een authoriz ad by Congr ess a.s f er e s thd Port of Corpus Christi. 

Its completion "'Till increase tha i!Ir!Jortanc e of the.t port, 1i7hich vrill thun b e 

th 0 wester n terminus of e systam of b ar ge con als, serving tha Gulf co e.st west 

of the Hississippi River, Dna " ill be en importent f ;;:ctor in tho shi11pi n g 

f acili ti 0s of th .3 Hu oco3s Ri v 3r Be.sin. 

During r ec.:mt y .::lDrs oil production h c, s gro·.m to me.jor importance through

out the Be sin. Th -:J r o is a sulphur min .J , '77Jst of San DLJgO c?n<i rock a.spho.l t 

is min-:Jd in tho ~r 0a '773 st of Uvalde, supply ing the southwestern me.rket of 

stree t end. highway construction. An e.lkali plant has recently been put into 

op ere.tion e.t Corpus Christi. Two major operators are planning meat p acking 

plant s at Corpus Christi, this development awaiting only the assurance of an 

adeque.te wat er supply. 

~ne Basin is in the sub-humic zone; e.nnue.l precipite.tion r an ge sfrom 20 to 

30 inchas. £xtremes in annual p r ecipitation range from 8 to 45 inches . The 

Soring (lil:>ril, May, and June) a.nd Fall (Sept emb er and Octobar) e.r a the s easons 

of ma.ximum rainf all, 17Tith fe.irly .. w .:Jn aistribution of rainf all but insufficL.mt 
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for gro•.1ing crops, throut;hout thd b a1 anc .~ of tha yaar. P.unoff is highly var-

iable , soma 0i' the streams b eing dry ct t ima s. The av 3r e,o; .J ennual dischar ge of 

th e Nu0ce s Riv 0r e-n d it s tributari e s e.t Thr ·JG Riv -.lr ·s is ;;.bou t 600,000 acr u 

f Je t; t he minimum annuD.l flo iT is 2.1 p erc ent of th;3 maximum. 

Th0 t wo mejor nrobl ams of this Basin e.r ; the control of flood s Pn6.. th8 

consorve.tion of wat ·3r for irrigation. Some of thJ most int .;ns e rci n. s <.3Vor 

r 0cord. .ad. L 1 t h0 Uni t od St .:•t a s he.v ,; con t er ed ovar th ...J h eadr;-e.t urs of th ,1 ~!uoces 

Ba sin. Eec~us e of such storm s and scantily cov 3r ad. slop 3s, flood d.isch~rge s 

ere [']IIOY).g 1he highast in the Un i t ad St c:.t a s, in proportion to th-.3 c1.re.i nae;u e.r m: .• 

Tho magnituda of the flood con trol probl 0m rne:v b ·3 visualizvd by considJr-

iXlg thJ greet ar of t r·o flo ods thr t occurr ·)<i i n thu b c si r.. in 1935. I n Jur.. u of 

that y acr t her e we.s e. n aDk flo"' estimFo t 3d e t mor J th,,n 660,000 cubic f ud l)er 

s 0con<i from e. dr ainc.e;e er 0e. of 400 SflU.ITJ miL3s. Don ths of 32.4 f e .3t a t Cotulle. 

C'nd 44.7 f o0 t e.t Thr .le Ri v .Jrs \!er e r ccord.Jd. Th-3 deme.ge ":7t- s 0stime.t.3d t.t C>bout 

$10,000,000. Th0 lo>Ter end of tho E..: sin, :-ith its dmost fl e t slop e s en O.. poor 

n e turcl dr o.ine.g'3 , h e.s experL:mc od flood Vlt>t ers t> S much £~s aight mil us in '.7idth, 

cov Jring this C'.gricul turel l end to e. d .. mth of s ev ar el f e-3 t. 

T'n Jr d is mor ,3 agriculturpl l c:nd e.dcp t e.bl J to irri gation, uuacr subtropi co.l 

clime.tic conO.. itions, than ccn b o sup-pli ed by t hv •-rat .3r no•• eveil cbl 0 . Th a 

mPrkod. VE'ri o.tion in e.•nnuel str -3cru flo ry pnd. tln pro spoct of S .1 -:Jp E'g-:J lo s s J s in 

the Balcone s fault and the Carrizo sand. zone, have so far p r evented the utili

zation of any great amount of the surf a.ce water for irrige.tion. About 27,000 

· acre s in the ~int er Garden region are irrigated from wells; the averag e anriual 

withdrawal of we.t er- 20,000 a cre feet- exceed s the r e charge r ate, thus nro

ducing t ha pres ent critical situe.tion. 
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Ganerall" sneaking, this ba.sin epnroecha s an ideal satun as e. water conser

v e tion project, baing andowaC. by natura \"'Ti th climet a and soils which l)roduce 

abundantl y e variety of crons and lP.cking only the regularity of sufficient 

rainfall. Its northern ar eas are r elativ ely high in alava tion; end ovar ~oeky 

end broken country, intansa rainfall occurs during short rainy s aasons. Gr ,3e.t 

conc,mtrc:,tions cf runoff S\Bep dovm through 1ha Nu.:l C·3S Riv .3r and its tribute.ri os, 

c ausing gree t O..emego , end is lost to utilitarian purnos ~ s. Tha cons orve.tion 

of tha s o \"'T~t ors b uhinC.. storag a C..ams en<i their transfer to tho f ertil e lpnC..s in 

the Coastel Pl~in boloq , ".ill bring about tha d~velopmant so vit r lly n ead ed in 

this ~esin. 

Construction plens 2r a r epdy for storc>g·3 r a s arvoirs et three loce.tions. 

As th .J r .Jsul t of nrive t .-:3 engin ·J·:3ring ini ti c ti v e , construction of th0 Cotulle 

Dem ~7~S s tru"t ed. -g:ngine ,Jring r -:mort s e r -:J ev e ilebl.J cov ering S<3V :Jre.l oth0r 

locetion s . Tin C.. efini t .J r :;eli ty of th .J uconomic n e-:}0.. for qet -:3r control end 

development in this be.sin is evidenced by the feet thet in the decade 1920-

1930 the citizenship of the Basin exoended over $300,000m engineering inves-

tig a t ions for conservation end flood control urojects. Thes e isolateC.. 

jects, however, do not consider the Be.sin e.s e. coorC..ine.tad whole. 

-pro-

The Nueces Riv er Conservation and Reclama tion District, organizeC.. under 

Texa.s law, elso has made a praliminery study and is continuing itsmve stigation. 

The Corus of Eng ineers has mede a praliminery examination of the ~atarshed end 

h e.s b egun e. d e tailed survey for flood control end ellieC.. puruos<3s. On th0 foun

dation l?rovidaC.. by 1he se stuC..L3s, a pl en for th e s u improvem,mts <.Vill b ·3 devisad. 

Th ,J r 0sul ts of th..; s e be.sin- 'll'i<ie stuC..i a s t'Till 6..o:J t Jrmin -3 thJ emount of ..-rat .3r 

ev e.il ebL3, prop er mJens for its control, th .J l enC..s to '7hich it cen b 0 e:ppli ed 
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with maximum benefit end. the cost and nature of flood control measures with 

full consici.era.tion given to proper coordination between floo<i control ann irri-

gat ion. Tha detaile<i studies and plens by private int erests of the several 

irrigation projects within the District 'lill be includ.ed in thd 1Jresent stud;y 

for coor0.5.nation with the flood control 1Jrogram • 

.A <iepend.eble 'le.t er sunplv for some municipclities in this basin is an 

urgent ~)roblem . Most of the communities obtain their sun~ly from undorground 

sources. Corpus Christi, howev ar, gets its SUpTJlY from th\3 Nueces RiY0r, 

impound.ing the wa.t J r at thd La FrutD Dam. Improvements to this systum are non 

under· construction. Improv-3m <3nts ar.J -propos od. in tha wat ,1r su1J·pl ~" sy st0ms of 

S clVJral small ar communiti a s. 

1m int ellig.:mt ann economical <ievdopm:3nt of th 1 ...,at o3r r e sourc.Js can not 

b.J me.<ie >7ithout D r ,Jli ablJ r .;cord. of th.-J surfe.c .; runoff and. its dJstrib"G.tion CNer 

tha ar 3a . Th e 0. -J t -!rmination of l e.r g-:J ':?e.t 3r loss ;.;s by s .Jetwgo in thJ f ault ,3d 

e.r oas is of mnjor importanc J . Th tJ TJ. S. G.Jologice.l Surv 3y, in coop .1ration Tiith 

thJ T0xe.s Boar<i of i7et Jr 3!ngine 3rs, is mdnt G.ining only -~ight strJE'l!l fl0 \7 stc:.

tion s in tho Bc.sin. Som i3 of th,Jse E'.r -3 not equipped 'lith uc.t or-st D.ge rucordurs 

en<i e.t oth.Jrs th·J equipmant is b ,J coming old and in n .Jud of rep air. AC.O.itionel 

stetions should b o instroll0d rnd mdnte.i no<i for suffici Jnt tim-3 to giv 3 e.d e

quc.t.J r0cords. Wh,m lc:>rgd r ·J s .:lrvoirs cr J constructed in th J Bc.sin, D.d.di tioncl 

sta tions '"'ill b u ne0dcd. t o a s sist :in tha -prop 0r r ogulv.tion of th.) flashy floo<is 

produc oci. by tropical storms. 

In this ror.; ;: th J r 0lvti0n b otr;..:Jn gr !)U>J.<l ':7e.ter inflo;-r tn th.J strce.Jns .:md 

s .Jcp o.goJ loss .J s i n t o thv und0rgrounci r J s crvoirs from the str ecms is cxcuodinglv 

complicv.t0<i, r n<i it is impo ssi bl ·J t 0 ev vluet ' l tho ":".'D..t Jr res "'lurces 0f th J o.r -:; a 
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without adequate understanding of ground watar conditions. Grounc1. we.ter sur-

veys have been made by the Texas Boer<i. of Water mngineers, in cooperation with 

the U. s. Geological Survey, or t:.~re in progress in seven counties, and several 

reports have been published. dealing with the ground. water supplies including 

the supply available for the ~inter garden district, which is famous for its 

production of ~inter vegetables. 

Very li ttl a maPping has been dona in this be._:;;in. Soree of the known r .JS:1r

voir sites hav a bean mapped for investigation, but not for construction, A small 

amount of reconnaissance mapping has b0en dona on the upn er r each3s. 

In this basin of about 18,000 square miles occur some of the ·most intense 

storms and highest peak floods known in the United States. A basin of greet 

potential value, it is poorly supplied with climatological stations. The pre-

sent list comprises one automatic recording rainfall ste.tion, one 

station and. 23 standard. rainfall stations. 

:ttmCOHrvLE1TDED PLA.l~ 

evaporation 

Flood Control and Irrigation. It is recommended that funds be nrovided t:> 

complete the study of the basin now under way by the Corps of Engineers. 

Ground. Water Survey. It is reco~~ended that funds be provided to complete 

the ground water studies of the basin. Proper legislat ion, ~hich is in process 

of preparation, to provide for the ad.ruini stre.tion of the use of ground water 

supplies should be enacted. 

Domestic Water Supply. The improvements proposed. to the water supply 

system of several of the towns should be made, 

Stream Pollution. Sewage treatment plants proposed for m?~ of the towns 

of the basin should be constructed. 
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Irriga tion as a reeans of C. isposalaf sewage probably ~ulci be nracticable 

in this area. and. would. tend to keep the streams free from pollution. 

L~~ci Use and Conservation. The development a~ci apnlication of a complete 

coorC.inat~t plan of water and soil conservation is needeC. to reduce runoff and 

control erosion in the :Hueces Basin. Such a program should include ell methods 

and. practices which can be effectively end economically apnliad in this area. 

RecommenC.e6.. changes in land tenure and use should. giva spacial consideration 

to tha treatment of -pas tur "3 land., comprising th·3 greatar nortion of th0 Be.sin. 

Additional farm r eszrvoirs for stock wat~r sup~ly should be built, where soil 

conditions make this fea.siblu, to facilitat e the pra.cticu of controll ud graz

ing, •.:hich is ussilntial to th ..: improvmnent of rangJ cov ar. Furth-3r SUl"V Jys and 

inv3stigations e.ru r ccOmm ·:md . .;ci to mek·J possibl .J the formula.tion of specific 

plans for the treatment of individual l enC. units. Pr olimina~· pr~pa.rations 

shoulc, b u mada for s ..Jdimente.tion stucii ..3 s on th,J sit e s of th.J Cotull£1. and othur 

pro~osod r J s3rvoirs. 

Wilcilife Conservation. Wintering and migrating waterfowl and other wild

life will be definitely aicled by the proposed flood control ana. water conser

vation projects on the Nueces watershed., ana. •.1herever it is possible without 

interfering with the original purpose of the project, consideration should be 

given to the needs of ~ildlife in developing the area. 

~ieasurement of Stream Floy; . To obtain the neca ssary records of surface 

runoff and its clistribution ovar th-.:1 Ba.sin as uell as s eep age losses, it is 

r .Jcommenci..ed that th0 stations no•.7 in op eration b e continu8d and th .?. c quipman t 

improved. . It is further r e commended that about nino aci..ditional stations be 

install eci.. anci.. maintained for sufficLmt time to give aci..aq1..1E.tu records. Whon 

91 



flooci control reservoirs are constructe<i, it is recommended that ad.di tional sta-

tions be installed in connection ~ith thes e nrojects to assist in the 

regule.tion of flood waters. 

proper 

Ground Water Survey. 'Extensive ground water surveys have been me.cie in 

this area, but much more remains to be done an<i moreover the investigation 

should be a continuing one. Preliminary ground water surveys shoul<i be ma<ie 

in all parts of the area that heve not been covered heretofor-3 en<i the analyti

cal quantitative studies should be continued. 

Tonographic He:opiJlg. It is recommended that the lower reacha s be mapued 

for flood. control, and in som;3 localiti es, for <ire.inago. Th 3 middle and upper 

rvechus should hava maps mad.a of r e s.Jrvoir sites. .Along the Balcones ::!!lscarp

ment mans should b a ma<i 0 for ground ~at ar inv estigation. In tho area known a~ 

the 11 V1int0r Gardon 11 in Uval<i .J I Mavarick I Zavala anc. Dimm i t Counti as I adequate 

maps shoul<i b a pr ..:per cd. at an early ciat c to nid in groun<i wat .Jr survey s :includ

ing possib iliti e s of artificial r echarge . 

Q.l_imatologice.l Data_. To sccur~ tha e.cide<i n oc•Jssary r acords, it is r ocom-

mort<i.Jo. that th.Jr a be installaci en<i maintained 2 e.utome.ti c r .Jcording rv.infall 

g c:.ugos, one evc:cporetion ste.tion, en<i 4 stende..r<i reinfcll sktions, end the.t 

thos~ now in operation b e continuv<i. 

It is r.Jcomm cncio<i that e.ll of tho ebove h,ydrologic studi es and topogr e:phic 

mD:p~ing b e <ion v in accordonc .J with e.pprovcd. methods, by comn .Jt cnt o.gvnci .J s, and 

tht't thu r .J sul t s b e me.ci,J r cad.ily en<i promptly D.Vaile.bl G to th ,.? public, e.nci p e

riodically publi sh3<i in stc.n<ic.rci form. 
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PROJECT LIST - ~HE ifu~CES RIVER BASIN 
r 

PnOJECT 

GROUP A - Ii:vii>£DIA'5 
~ 1. Investigation Projects 

Nueces River and tributaries, Texas: Survey for 
flood control and allied purposes. 

Nueces Basin, Texas: Grolind water survey of basin. 

Lower Nu eces Basin, Texas: Topographic mapping -
all of ~ueces, Jim Wells, Kenedy, and Xleberg 
Counties. 

f.Iueces i3asin, ~exas: :43.laria control study. 

Portion of Frio River watershed, Texas: Field appli
cation of soil and water conservation measures . 

Portions of Nueces River, San Fernando and Los Olmos 
Creek watersheds, Texas: Detailed conservatio~ 
survey. 

:t-:ueces :3asin, Texas: An ar.:;a study of land use and 
economic factors to assist in devising plans for 
'needed land retireme~t and major land and water use 
adjustments to i~sure a proper coordina ted la~~ and 
water utilization program. 

ESTi iviATED COST In~ 
r.!) 
1- .. ~ 
.·~ 

l'il f>) H 
t..;J f-l:i N 
H r.!:l H E-i 

FIRST BALANCE l.x:t :<:'; (l:j (.) o o 0<1) 
TO 

E-i E-i 

REMARKS 

YEAR I 
COi1iPLETE 

::r1 (.) I tT: 
::::> :>< ::::> <ll ;:q ,.~ 

~ 125, 0UO 

37,000 b 

50 ,0JU 

5,000 

80 ,000 

11,600 

30, 000 

Yes 

95, 000 IKo 

200 ,OJv I ~J o 

) ,000 r:.·~ o 

?M. 

~ow under way by Corps of Engineers. 
Amount necessary to complete. 

To develop ground water to best ad
vantage, particularly in those areas 
where supplies are unsat i sfe.ctory. 

Control already established in 
~:ueces County. Work can begin at 
once. 

Co~rehansive stu~y of drainage prob
lems t hroughout basin. 

120,000 IYes I 46 IArea to be selected. 

50, 000 

Pub. 
Yas 1738 IArea to be selectad. 

Yes 

Pub. 
210 
and 
738 

Study of land use and economic phase~ 
dependent upo n prelimina ry surveys 
already under way or contemplated by 
Flood Control Coordinating Committee 
of the U. S. :Jept. of Agricul tur·3. 
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P:a.OJECT LIST - ·rH:Z lnJi!C:il:S :a.IVER BASIN 

PROJECT 

2. Construction Projects - General 

Sabine River to Corpus Christi, Texas: Intracoastal 
waterway . Navigation. 

Port Aransas, Texas: Navigation. 

Additional rainfall and evaporation stations in 
sub-basin. 

Eight additional stream gaging stations in Nueces 
basin. 

La Salle and ::ici.fullen Cou.1'1 ties, Texas: Fowlerton 
project. Irrigation reservoir and canal. 

Zavalla County, Texas: 1\o. 2 project. I rrigation, 
reserve irs, and 1 ined canal. 

La Salle County, Texas: Cotulla project , irrigation, 
reservoir, and lined canal. 

Uvalde County, Texas: Shut-in project, Frio River, 
irrigation, reservoir, and lined canal. 

Nine reservoirs on Nueces River and tributaries for 
conservation , irrigation, flood control, and urban 
supply. 

~ 

$ 

EST HJ.A.TED COST It=~ ~ 

FIRST 
YEAR 

2,}40 

12,700 

,. 

r-il ~ N r 

B.AL.ru:~CE 
HO 

I TO 
rq :z; 
00 
g:JO 

CGi1IPLETE :.:>::--< :< ::q 

f 4 , 900 , 000 I Yes 

333,4 30 I Yes 

l\Jo 

~' o 

2,500 ,000 I Ho 

5 I 000 I 000 I N 0 

5, 800 ,000 I i.~ o 

3,500,000 I No 

Indet. l1TO 

0 
··-.... ,_I 
H 
N 
H8 
r.:riO 
0 ·~ 
::T.l 
8 

~ 

3 

3 

:aEMARKS 

Funds necessary to complete project . 

Funds necessary to complete project. 

Present stat ions are too few in num
ber to yield adequate data. 

Present gaging stations do not cover 
enough territory. Annual operation 
$3.400 . 

Preliminary study cor~leted. 

?reliminary study completed. 

Pr eliminary study completed. 

Preliminary study completed. 

Prelimi nary study completed. 
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PROJECT LIST - TH:l NUECES RIVER BASIN 

ESTE'i..4..TED COST 
f 

PROJECT 

3. Construction Pro.i ects, !.Jiunicipal !Ja t.or Supply 
and Pollution Abatement 

FIRST 
n'....J;.ii, 

Beeville, Alice, Falfurrias, Bishop, Sinton , Taft, 
Robstown, Texas: Sewage treatment plant~provements.~ 134,000 

Uv~.lde, .Asherton, Catarina, Sabinal, Pearsall, Dil-
ley, Cotulla : Sewage treatment plnnt improvements. I 46,000 

Hondo, La? ryor, Encinal, Poteet, Jourdanton , Devine, 
Christine, Hebbronville, Three :rtivers, ~~'lthis, Odem, 
Sabinal, Texas: Sower systom ~~d trea tment pl~nts. 

Three ~ivers, Beeville, Kingsville, Bishop, ~~this, 
Sinton, Taft, rtobstown, Crystal City, La?ryor, Rock 
Springs, Uvalde, Hondo, Encinal, Poteet, Jourdanton, 
Christin2, Eobbronville, Alice, CRrrizo Springs, 
San Diego, Fowlerton, Texas: Improvements to water 
supply. 

Woodsboro, Benavides, Texas: Water and sewer systems 

Freer, Texas: Water supply system . 

GROUP C - INDET:.illti·liiN.n.TE 

305,000 

574,000 

162,000 

30,000 

B.A.LiiliCE 
TO 

CObPLE·rE 

r o 

No 

N~lRria control project: Construction of ~~in ~d 
lateral ditches. Nucces River Basin. 350,0001$ 725, CJ:J I No 

REiv.iAR.KS 

Should ~wait results of stuqy project 
in Group J.._ . 
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Tffi L01JEi1 RIO __ G::WD"@_ .A.!.\LD PECOS BASI_NS 

TiiE PRO:i3LEM 

The prime necessity, so far as tho Lower Rio Gr~~ue Basin is concerned, 

is a treaty with Mexico covering division end control of thB waters of the 

Rio Grand.e below Fort ~ trnan, and provi<iing for the construction an<i operation 

of reservoirs on the main stream which is the international boundary. For the 

Basin as a whole, the major problems are cons8rvation of wat ur f or ir~igation, 

es wall a s the control of floods . A comprehensiv~ drainage syst em for the 

irrigat e<i area in th0 Lovrer Vc.ll 0y is an irnm adiate an<i vi tel ne,-30.. 

Despit e the fe.ct that an ev•Jragu of about 4,500,000 acra f 08 t of unused. 

flooci waters flo w annually from th·J Rio Grancla into th.J Gulf of Maxi co, Texe.s 

irrigators •:tho e.r e dv>p endent on the str eam for e. liv .:Jlihood suffor losse s c.t 

times bacausa e.t lo':7 f~o" th .::J suupl;v of ryat ar is insufficient. Furthermore, 

tho llc".t ar sup-ply is being dopL3t ed by uxt .:msi V u incr0as a s i~ upst ree.r.1 usds 

p ~:..rticule.rly in M,Jxico, as nell as to soma :~xt - mt on th·J .Arn..3ricen sid.0. Studi 0s 

of actual and. pot -.mtie~ we.t.Jr r vquir0mcnts on th -3 Uni t 0d. Ste.t us sid0 of the 

Lo-. .Jr Rio Grend.l3, b ,Jceus .; of the compl 3xi ty end. internationel a spoct of th0 

probl um, should. b J continuud but should. not d .Jlay tr0e.ty n :3goti1:.tions. 

An interstate problem exist s on the Pecos River, th.a meager we.ters of 

which are being used in both :r:rew lliexico and. Texas. Negotiation of an inter-

ste.te comp act coveringfui s stream is essential and. should. be co~letec. exp edi-

tiously so 'that use of the wat ers of the Pecos may b a stabili zad. and. the maximum 

b 8nefit obtained. 0 

Other neads infuesa watarshad.s involva local problems of domestic supply, 

irrige.tion supuli 3s from w,Jlls, and. th .J control of erosion and r ehabilitation, 
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prot .:Jction, end. menagcm,mt of "'at .Jrsh .:Fi land.s . 

Studiws of ground. ".7at .Jr r ..;sourc,Js in both t he Lov;.J r ::tio Grand. J ·enci P ocos 

Basins cu· 0 n oc .J sso.ry. 

G:UlBJ..AL DESCRIPTION 

'I'ho Rio Grand.J , th (; bounde.ry ·for 1,300 mil0s b .; t •-ro .mfu;; Unit \Jci St o.t0 s and. 

M·;xico, drain s an ar 3a b olow Fort Quitman n aerly D S l e.r gJ a s th0 Sto.t J of 

Californi a . :·1ioro then half of this aroa is in l'ii 13:r::ico. .About 70 p Grc ant of th J 

":rD.t 8r in thJ LO"'' Jr Rio Gr cnd0 origine.t 0s south of th0 bounci.ar y . From :F·ort 

Quitmen to its junction •-:riththc; Devils River near Del Rio, a d. istence of some 

570 miles, 1he Rio Grancie flows through e. mountainous sec tion '.7ith small i solated 

valle~r s. Fr om Del Rio, et an altitude of 950 feet, to Penit as , vrhich 11oa 800 

feet lorrer, the Rio GranC..e traverses ne arly 400 mil a s of rough broken country 

with na.rrow valleys and broad areas of tc>bl el ands. The Loyrar Llio Granci e Val-

ley, a s Opposed t o the lo;-ror b e.sin as hera a.efin ac. , ext ends from Penit e.S t o the 

Gulf of Liexico, a cii stance of 175 miles by t h0 riv ,Jr but only 70 mil e s in a 

straight line. This ar -;a is a broe.d fan- shaped. coastal pla.in. 

At infrequent int arvcl s tlH3 low flo ,,-, of th J Rio Grend tJ in it s l ow,; r vell Jy 

is insuffici ent to supply irri gation d emen c. s . At other tim,; s t hJr .J 2rJ gr eat 

floo d.s uhich r 0sul tin ov arflo•-, s. Flooci':'TD,ys on both sidws of fu0 riv 0r a r o b eing 

provi<ioci to r ..;li ov ,; th0 flooci conditions an ci to c ~:::rry (JXC ;Js s '.7e.t .;r to ih o Gulf. 

In the Ri o Grand.e Basin beloTI Fort Q,ui tmen, there are about 1,100,000 acres 

in exist ing irrigat ion p rojects on the rrexes sicie of th e river of which ab out 

470, 000 acres are no•,v being irrigated . There are other large areas whi ch are 

susceptibl e to irriga_tion. 

Dhil e the concern her e is V"i th that p art of the Lo•.-:rer Rio Grand. e Basin 
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within the Un)_ tad St a t ;3:;; , the.t ''rhich li <~s in Mexico cannot b a ignoreci. Three 

important tributeri 0s Jnt 3!' th .J Lovr.ar Rio Grancio from the Mexican si ci a on which 

ThGr ,J is suffici.:mt arabl e lan<i on 

J ithJ :r' th0 Jlm .Jric2Jl or Mexican sid0 of th .J Rio Grande to requir o 2.11 tho v:ra t Jrs 

of t ho str 0am in its ciJvelopment. Construction of larE;-J-scaLJ irrigation -p ro

j0cts on fuu M,J::dctm oidd h o.s proceeded l8s s rapidly then in Texas, ·out com;trw

tion is no·• incr .Jasing repidly. 

~be P ecos River, a tributaryaf the Rio Grande, dr e.in s ~:m. al'ea ab out eque.l 

to thd of Kentucky. 'I'h is riv er enO. it s chief tributaries ri s e in mounte.inous 

areas i:<1 i~ew Hexico, principally in J.ITationel Fore sts, at el.eve.tions varying 

from 7,300 feat to mor8 than 1:3, 000 feet. Bet1!'een th ,3 mo1mtains and. the river 

below Sante. Rosa, Ne1:-:r Mexi co er e mesas e:-16. pl a ins, he.ving gr a ss v ege tation 

with some shrubs and tree s. Scatt 3red f l ooci. p l a i n er at•. s 2long the P c co o and 

its tri-outari CJ S constitute the3 irri e;Ht ,; ci l ends . The main str a.<:•m mey b J coroe ciry 

in pl aces each summer; howuv 0r·, (i.uring th .. J se.m0 p eriod vrh en torr3nti al rains 

e.r0 common, cii sa.strous floods may occur. 

Th0 normal flo w of th.J rivar 2.nci its tributari . .J s ciisa-pn ders from pl a ce to 

pl c.c ·.) in riv or bdd. s enci s , r oevp eering in ·oe.rt farth,Jr d.o ,,vn str0."'..D. Th,J P _; cos, 

from Sh Jffid ci , T0xe.s to its junction -,ith th ~, Rio Gr <md,::J, b Jlo·;., Lc.ngtry , end 

thc1 Duvils Eiv ,Jr fro r:J Ozono. , T.Jxo.s to its ju."l ction ,;·:ith the Rio Gr 2nct. ,J e.bovo 

D ~ 1 Rio, flo 1; through rough, c vnyon country. 

B0lovr high mmmt cin e1titudos, th .; Loy:.:; r Rio Gr enciG- P 'JCO s 13c:.sin is somi

arici. 'r.he precipit a tion u.TJ.doubtecil :r amou.11t s to a s much as 35 inche s an ci more 

annuell3• in tha hi gh mountains enU. ree.ches E!.ll average annuf•l of ebout 25 inches 

nee.r the Gulf of lvi exico, but i n the gr eet er l)art of the b a sin it renges from 
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less than 10 to about 16 inche s. 

The soil s ~·e generally absorp tive, but uue to th0 r olling to mounta inous 

. ~opography, thin v agetative cover end lack of soil an u water conserving p rac-

tices, much of the r ainfall is lost during the mor e int ense r a ins4 
: ~~: 

: .; fj 'fuo :pr e s .Jnt population of tha Lower Rio Gran<ie-P e cos area in the United 

Ste.t es is mor e then 450,000, of which 200,000 are urb:m. .About 275,000 live in 
.~ L 

the LO H0r Rio Gr endo Ve.lluy • Practically all crops a.r .3 thu r e sult of irriga.-

. tion. In the ve.st area wh er a dry farming is not pre.cticabl e enu wh er o wat er is .. ~ . : .... 

not Ewail abl o for irriga tion, cncomp e.ssing 211 th -'3 C8ntr al -p art of tho b e,sin, 

stock r2ising is th .J chi ef industry. In addition to e.gri cul ture , t he chi ef 

inuustri e s af th o b as in er .J th0 ccnning of fruits, fruit juic0s, c:>.n u v-Jgo t ebl os, 

the p roduction of oil, ga s enu oth0r minerels ~md th e r ,3fining of oil, Crops 

produceu by irrige.tion in the Lm110r Rio Gr c:nd0 Be.sin e.r 0 of 'i'rido v e.ri a ty, 

including citrus, wint .Jr v og.:J tD.bl es, cotton, corn pnd f eadstuff s , tho l e.ttor 

b eing <iosirebl o to suppl emunt uncortain pe.sturag::; 2n d is _gan vre.lly r ogar<icd e. s 

of considere:bl c irnportenc ,; in th d r egione1 e conomy . 

.About 210,000 acres are irrigated. in the Pecos Valley which supports 

120,000 people. Wells and. springs provid e f0r the irrigation of a sub s tantial 

area. Principal crops produced by irri gation are cotton, alfalf a , vegetables, 

and fruit. Stock raising is an import ent industry in this basin. 

Toy ah Creek, amain tributaryafthe P e cos furnishesthe princip al wa ter sup-

ply for the Reeves County Water Improvement District Number One :in the vicinity 

of the to1vns of Be.lmorhea e.nd Saragosa. This project en<i aujoining irrigated 

areas include 12 ,000 acres of cul ti vate<i land at the foothill of fue Davis i·;Ioun-

ta.in s . A res ervoir of 7,000 e .. cre feet cape.ci ty, constructed in 1915 has been 
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sil tee'. to approxime.t r3ly on s-helf its cape.ci ty. The use of water for irrigation 

in this arGa dates back to about 1840. 

Soil erosion has become a major problem in the Lower Rio Grancie-Pecos 

Basin. Summer rains often of clo·J.dburst intensity convey immense quanti ties of 

muci anci ciebri s to drainageweys. Spring flows from rain anci melting snow in 1he 

mountains tenci to move these channel deposits anci cause benk erosion. Silt 

deposits increase the cost of maintenance of irrige,tion systems, end are a 

menace to reservoirs. Any remedy for silting must include control of the silt 

at it s origin. The restoration of n a tive vegetation, which afforcis natural 

pro teet ion against accelerated runoff, erosion, anci silting , is a major consici

eration. Watershed management is required to reduce silting, insure maximum 

surface and ground supply, reciuce the flood hazard, anci maintain the forest, 

range enci farm resources of the basin in a state of m~~imum productivity. 

Measurements of stream flow are essential for the intelligent and. econom

ical cievelopment of the water resources. .At the present time the International 

Boundary COTil!TJission -United Stat es end Mexico are mainteiningthirty-five ste.

tions along the Rio Grande and near the mouth of all tributaries of importance. 

Also, the U. s. Geological Surv ey·, in coop eration with the Texas Boe.rd of Water 

Engineers, is maintaining five st e tions on tributary streams. 

The ground wat9r area in this basin includes the gre et snringsof :BeJ.mo:rhea 

enci iort Stockton, a large shallow ground water e.rea in Reev es , Pecc,t; o.nd Ward 

Counti e s near Pecos, the Roswell e.rtdsi £>n o.nd she.llow ground we.ter are£:~ in Ne"7 

Mexico, ~:mci other small -3r shellow ground. water areas which ~an ba pumpeci for 

irrigation. Some work he.s be0n done by the . U. S. Geologicc:>.l Survey, in coope

ration with the Texas Boerci of Water Engineers, in the vicinity of 1\e.lmorhec-. 
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e...YJ.ci. Fort Stockton en<i P -aco s , L'nd. prd.imin<:_ry r eports he.va bl.38n reloe..scd, giving 

tlhJ most import e.l1t r e sults of th.:3s .3 stuO.L;s. 

Present mapping inclucles the mountainous aree. west af 1he Pecos enci. a small 

portion near the coast. The International Boundary Commission makes continual 

surve7saf the river channel anci its changes. The :Pecos is practically unmapped. 

1Jithin this vast e.rea of some 21,000 square miles in Texas alone, there 

are at pres ent only 3 automatic recorci.ing rainfall gauges, 3 evaporat ion sta

tions, end 19 stan<iar<i rainfall ste.tions. Nine counties have no meteorolog:icel 

stations, anci. thirteen he.v a but one ee.ch. Climatic concii tions range from the 

almost arid. region west o:f the Pecos to the s 0mi-tropical area near the coast. 

Incree.sing use of water for irrigation anri tha :orobabili ty of the construction 

of reservoirs on the Rio Granda me.ko 1ha installation of add.i tional meteorolog

ical stations imp erative . 

RE COi>tJl,iEliJDED PL.AN 

Control of the Lower Rio Grande and. di v arsion of its wat 0rs ar e complicat

ed. by the fe.ct the.t tha river is tha international boundary from Fort Qui tme.n 

to tho Gulf, which meke s nationel alloc2.tion of water e. tre2.ty matt or. It is 

r ocommend. aci. the.t e. tr eaty b e ronde b 0tw a . .m the gov.3rnrnents of th J Uni t 0d. Ste.tes 

end. ivioxico to provide for ::Jquitabl e division of thG v1at ers, end/or thD.t r osl.3r

voirs b0 constructed on 1he main str eem to cons erv c; flood ·.1at0rs ancl rn2k0 th ;; se 

WD.tors avnil8.bl0 for e.ll b cmeficicl uses , Ampl 0 f a ctue:2l informe.tion is novl' 

e.v2.il abl o upon nhich to b ase D. tr ee.ty • 

.A stud.y p roj ect is r ecommended for th ,; Rio Grend...; below Fort Qui trnen to 

includ.0 e.. d ct 0rminationaf e.ctu2.l and potantinl Tie..tGr r 0quirements on the United 

St a t .3s side of th J river; e. study of lend. ci.r2.inage r equirements; e. study of 
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strlil am -pollution and means for its ahatement; anci. other allied. matters. It 

is recornmend.ed thet funds be made av.s.il<.'bl r3 for these l)rojects. 

The -proper use of the wa.ter of the Pecos River is necessery for 1he devel

opment of the semi-arid erees through which it flows. The use of such water is 

com-plicated by reason of the -river's interstate character. Consequently, all 

phoses of the use of water from the Pecos are being considered by a COll"Jlli ssion 

as e. be.sis for a proposed compe.ct between rr:'exas end Ne':'l' Mexico. It is recom-

mended that additional funds be urovided to enable this Commission to complete 

its work. 

Irrigation. To meet irrigation needs of the Lower Rio Grande Valley , the 

Internat ionel Boundary Commission has proposedfu8 construction of three reser

voirs, t v:o above and one b elo;-:r Le.redo. The generation of a substantial block 

of hydroelectric po1:ver 'i<rill be made possible by these d ems. It is recommended 

the.t the Salin•mo enc1 El J ardin dams be constructed as soon as -possibl e . The 

construction of the :Big Bend dem should b<:J deferred, pending a determina t ionaf 

the future s~pply of water ~hich may b e controlled. 

Lake McMillan on the Pecos River, which has been the main supply for the 

Carlsbad irrigation project, h a s be en silted end is lee.ky, making necessary1he 

construction of the Alamagorda d2m, 

losses should be compl eted. 

Lining of the canals to reduce seepage 

It is recommended that the capacity of Toyah Creel>: reservoir be restored 

by raising the present dam to increase water height three feet. It is also 

recommended that studies be made for an additional reservoirw store the flood 

waters of this creek. 

Municipal Supplies. Municipal water supplies in the Lower Rio Grande 
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Valley come from the river itself, usually by way of some irrigation canaL In 

tre Pecos Valley m'Uflicipal supplies are obte.ined largel~r from wells and springs. 

Improvementaf water,vorks shoulci be madein many of the townsinfue entire basin. 

Pollution. Sewage facilities are lacking in about half the communi ties af 

the be.sin. Plens are being prepared which provi<ie for seni te.ry systems and 

disposal plants in severel of these to"ms, anci it is recommended that these be 

built as nlans ere completed. 

Drainage. Consideration should be given to adequate land drainage to 

prevent Fater logging anci the spread of malaria. 

Lanci Use and Conservation. .A comprehensive watershed managem ent program 

shoulci b e prepe.red to inclucie basin-wide application of soil and 'ilater censer-

vat ion practices on forest, range, 211d other l ends. It must nec essarily be 

baseci upon and implam ent ed by edequat a survays, inv estigations, end th0 tachni

cal sup8rvi sion of land use through 1h e cooperation of local, state enci federal 

agencies. In addition, silt ret ention and runoff r e tardation works on slouas 

and in small drainagem;ys, end bank control structures on streams, is needed in 

places, both to supplem,mt th,:J control efforded by a prot ective ground coveraf 

v .;;getation, anci to counteract the effect of <ii sturb2nc ::l S r esulting from mod.arn 

improvements, such a s highways. Works undartc:ken in this progrem ·.rill b 0 sub

ject to statutory regule.tions. A preliminery survey for floo<i control end 

arosion control in th e be.sin of th3 Rio Gr c:ndG and P ecos riv ars D.bov .J th eir 

junction he.s ·oe0n e.uthori ze<i by Congr 0ss end should b ~ und ertek.;;n promptly. 

Tiildlife Cop.servation. ConsidcJration should b e given to 1he establishmont 

of supplement e.l ~ildlifa r efuges on the more favorabl e of th e propos eci r e s or

voirs along th a stretch-as anci tributaries of th e Rio Grcnde in Tex<:.s, provided 
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that the use of such water for wildlife will not interfere with its use for 

irrigation or other primary purposes. 

Flood . Control. Through formal agreement with Mexico for flood control in 

the Rio Grende delta, each nation is constructing flood control works within 

its terri tory in e.ccordance ·ni th a joint ulan. Completion of levees and flood

ways along the Rio Grande near Brownsville is recommended to protect the large 

investment :in the delta area on the Texas side. A. complete study and construc

tion of flood control measures is recommended for the Pecos River Basin for 

the protection of cities, irrigation systems, and highways. 

ivieasurements of Stream Flow. It is recommended that the stations non in 

operation be continued and the equipment be improved '7hen needed. It is fur-

ther recommended that about four additional stations be installed and · main

tained, for sufficient time to give adequate records. When flood control reser

voirs are constructed, it is recommended that additional stations be installed 

in connection with these pro,i ects to assist with the proper regulation of t .he 

flow. 

Ground Water Survey. The preliminary ground Tiater surveys in this area :in 

the vicinity of Fort Stockton, Balmorhea and Pecos should be extended to the 

entire area and should be follo v;ed by more intensive studies to reach a con

clusion as to whether pumping from nells ·-·ill deplete 1:he discharge of tha large 

springs, and to evalue.te the ground water supplies available in other parts of 

the area for farm, municipal, and irrigation purposes. 

Tonogranhic Manning. The Rio Grande being an international boundary, 

mepping should, if practicable, be correlated across the stream. lt is recom

mended that the main stream be mapped in those areas '!'lhere opnear sui table 
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locations for r e s ,=J rvoirs, or for irrigc:>.tion; that th a unme:pp •3d portions of the 

irrige.te<i area in Hidalgo an<i W'iJ.lacy Counties, Texas, be mapped for drainage, 

an<i that e.:reas where groun<i water investigations are recommended be mapped. for 

that purpose. It is further recOI!1'11ended. that the irrigated sectiG>ns of the 

Pecos be mapped for drainage, and tha.t areas where ground water investigations 

are recommended be mapped for that purpose. 

Climatological Data. It is recommen<ied 1hat there be :installed an<i maintained 

3 automatic recording rainfall stations, 5 evaporation stations, and 29 stan

dard rainfall stations, an<i that those stations now in operation be continued. 

It is further recommended that all of the above hydrologic stu<iies and 

topographic mapping be done in accor<iance ~ith approved methods by competent 

a.gencies and tha..t the results be made r eadily and. promptl3r available to the 

public, an<i periodicE!.lly published in sta.n<ia.r<i form. 
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Pil.OJEC'l;' LIST - RIO GR!h~DE AND PECOS BASIN 

PROJECT 

GRO\..JP A - LliiEDIATE 
1. Investigation Projects 

Study of water uses and water supply in Texas along 
the Lower Rio Grande below Fort ;~ui tman. $ 

Study to determine interstate phases of the Pecos 
Ri ver and the f acts in regard to the water supply 
and uses which will form a basis f or the compact 
negotiations between Hew Mexico and Texas. 

Study of lower vall ey of the Rio Grande to for cn 
bas in for design of needed drainage system, includ
ing topographic mapping, water table, and s eepage 
investigation. 

Pecos River and tributaries , Texas: Study of this 
basin for conservation and use of water for irriga
tion, flood protection, and power. 

.T?yah La ke , Texas: Study project . 

Lower Rio Grande and Pecos Basins, Texas : Ground 
water surveys. 

~l!ale.ria cont r ol study. 

ESTI ivf.ATED COST 
(/) 

l=\ f/) 

E::l~ 
H c_') 

FEiST BALANCE r:r. :z. 
00 

YEAR TO ::r: o 
E-t 

COMPLETE ~E;; 

200,000 l\lo 

150 ,000 No 

100 ,000 $ 100 ,000 

20, 000 80 ,000 No 

1,500 

75,000 120, 000 No 

10,000 10 ,000 l'T o 

u 
!Z::i 
H 
N 
H E-! 
r:r.o 
o--:t; 
::r: 
E-t 

~ 

RElilA.aKS 

Factual data now on hand should be 
supplemented and extended in coope
r a tion with the State of Texas. 

Estimated cost approximate. 

High water table, due to seepage and 
other causes is damaging large 
areas . Most of the mapping has been 
completed. 

Large possibilities for water use, 
but no detailed inf ormation avail
able. 

Study to de~ermine val ue of this 
lake as an adjunct t o Red Bluff 
reservoir. 

To develop ground water to best ad
vantage . 

Comprehensive study of drainage prob
lems for mal aria con trol t hroughou t · 
the lower Rio Grande and Pecos ba~hs. 
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PROJECT 

l. Inve stiga tion Proj0cts (cont.) 

e 

PROJECT LIST - RIO ,J.BA£TD!'.1 Ali'D PECOS BASH~ 

i __ E_s_rr_·r_i.·_iA_T-:·E_n __ c_o_s_T __ -t 

FIRST 
Y:zJ...:..q 

BALAl~CE 

TO 
CQ;;J?LETE 

10 
nnd 

Lower Rio Gr~d0 -"..Il i P e co s BP".si:::1, Tex:>.s: Arer> study I 
l 'md utilizA. tion , i nvolving s tudy of p r esE.nt l c:nd 
Rnd "''r>.ter us e 'md problems, n.djus tmen ts needed to 
~ss ist in devising me~sures and p roce dures requir e d 
to carry out r e commended adjustments. 35, 000 $ 145, 000 ~ub. Yes 738 

Lower :rUo ·}rr1.nda n.nd P a cos 3P.sins, Texns : 
pollution study. 

2 . Construction Projects . Gene r n.l 

Stream 

Lo,:1er rtio Jrwdo-?ecos bn.s i ns, Torts : Four addi-
1 tiona l str8nm gqging sta tions. 

Lower Rio Jrn.nde-?ec0s B:csins, I'exas: -~dd.i tion~l 

r A.infall n.nd evaporation stations. 

Lo"''er Rio Gr.<'~.ndo Bn sin, Texrts: Chrmnel to Port of 
Brownsville ~nd Port Isabel. 

Lo'7ler Rio Gr"l.nde Vallo~r of Texr1s : Flood control by 

8,000 

5,400 

5,800 

l evee s ~nd flood~~ys. 1,250 , 000 

Rio Grqnde, 35 mile s nbovc Rio Grn.nde City --
Sa lineno JJa.m: Flood control, irrigation, nnd po,-,er. 1,000 ,000 

S , OGO l~o 

585 , 000 

1,725 ,000 Ye s 

5,000 ,000 No 

REMARKS 

Study of l .<md ~.nd economic phases 
d tJpenden t u p on pr e l L:~inary surve;~·s 

e.lreA.dy under w!'ly or con terapl .<t t e d by 
rlood Control Coordinating Co mmittee 
of the U. S. Dept. of Agriculture. 

To stud~,' stron.m p ollu tion 'C.nd effi
ci ency of municipal n.nd industria l 
!waste treatment. 

[';coded to g i 're more complete records. 
~nual operation $2,000 . 

Presen t st~tions too 7idely scatt ered 
to ;y·ield reli .<tbl e da t a . Annu.<tl r"' 

oper a tion $2, 690. 

Deepening of exis ting cbP.nnels and 
b~sing of c ortain curves. 

Levee s a nd floodway s more thRn two
thirds completed. 

Internationa l a greement necessary. 
Plans in proc ess of preparation. 
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PROJECT LIST - RIO GRAJ:mE .AND PECOS BASIN 

PROJ ECT 

2 . Construction Pr o,jects, Gener a l (cont_J_ 

3.io Gr qnde , 50 mil es above Laredo: El Jar din ::Jam: 
Flood con trol, irr i gation, Rnd po~er. 

Harl ingGn, Toxa s : Completion of l ight- draft ch~~nel 
\be t ween ?ort Isabel and Harl ingen. 

Brazos Island Har bor, Texas: 1:~=tvignti on improvements 

j 
3· Cons t ruction Projec t s , lhnici pal Wl".tGr Su::>ply 

:=md Pollu t ion .Abatement 

B~rs tow ~nd RFtnkin, Texas: Wnt er supply syste~ or 
improvements. 

Sn.nt"'. Ros A. :md ?ort Sum,"ler, 1:~ Gt'.' :~foxico: Repl acement 
of old sewer system . 

Presidio a.~d Rebbron7i l le, Texas : VV~ torworks system. 

Sierr~ Bl qr-ca and Pecos, Texqs : Se?erage systems . 

La Feria and Q,uemado : Water wor ks & sewerage sys t ems . 

V~lentine , Texas: Water works system. 

For t Isnbol, Texas: vht ar t ree.tment plar..t . 

Port Isabel , Texas: Se'Ver system .And sewage t reat -
lmen t p l .'m t. 

ESTiiviATED COST lf.l 
q U) 

(Tl r,-l 
:) ~ 

BALANCE 
H 0 

FIRS :I' PI ~ 

TO 
0 0 

.Y:EM 
::r:: 0 
8 

COiv!PLETE ~ :>-t 
rr1 

~ · 2 , ooo • ooo ~ 8, 000 ,000 No 

200 ,ouo 100,000 

585 ,000 Yes 

91, 000 1:o 

95,000 i~o 

125 , 000 No 

120,000 Eo 

72 ,000 No 

40,000 l~ o 

22,000 

50,000 

0 
!?.i 
H 
N 
H E-1 
()::iO 
o<G 
:~ 
8 

!i1. 

I 

REEA..RKS 

In ternP..t ionR.l fl-greemen t necessary. 
Plans in process of preparat ion . 

Plans compl eted . 

Funds necessary fo r compl etion afwo rk~ 

I 
Plans completed . 

Pr el imina ry pl.q,ns compl ete. 

Prcl imin~=try pl<-.ns ::IP~dc . 

Pr elimimuy :pl~=tns rn~=tde . 

Pr el iminary pll=ms complete . 

Prel iminary plans mR.de. 



PROJECT LIST - RIO GRANDE .AND PECOS BASE~ 

PROJECT 

3· Construction Projects, Municipal "Jat e:c 
and Pollution Abatement (cont.) 

Supply 

Mirando City, Texas: Water sys t em improvements and 
sewer system and sewage treatment plant. 

Hidalgo, Texas: Sewer systems and sewage treatment 
plant. 

...... Edcouch, Texas: Water purification treatment and 
0 

v::> sewer system. 

Lyford, Texas: Water supply improvements and sewer 
. system. 

Rio Hondo, Texas : Sewer system and sewage treatment 
plant... 

Raymondville, Texas: Water supply improvements . 

. Brackettville, Texas: Water purification treatment 
additions. 

Alpine, Texas: Additions to water supply and sewage 
treatment. 

!Del Rio, Texas : Water purification treatment. 

Marfa, Texas: Additional water supply. 

Sanderson, Texas: Additional water supply. 

l 

ESTiiv1A.TED COST 

FIRST 
l'"EAE 

47, 0UO 

27, 000 

45, 000 

30,000 

35, 000 

8, 000 

3,000 

18,000 

10,000 

10,000 

10 ,000 

BALANCE 
TO 

COL1PLETE 

I 
' 

. 
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PROJECT LIS ':: - RIO GRAliJDE .Alill PECOS BASiliJS 

P?..OJEC'I' 

3. Construc cion Projects , :ihln.icipal "Ja k r Supply ! 
and Pollution Abatement (cont.) 

!Pecos, Texas: Additional water supply. 

t 

Eio Gra!1de City, Texas: se~er s~rs tern and Se"'lage 
treatment plant. 

Roma, TexRs : Water and s~wer systems. 

$ 

I 
' 

!"Eagle Fass, Harlingen, Laredo, Brownsville, Pharr, 
lj)!li ssion, ~dinburg, '.7 ·3 Slaco, Donna, McAll en, San .. Tuarlj 

li<iercedes, San Benito: Sewage treatment plants or 
ex t ensions . 

GitOUP B - DE..I!":E..'i:ctED 
2. Construction Projects , General 

Rio Grande, Big Bend area: Big Bend dam, flood con
trol, irrigation, and po~er. 

Presidio County, Texas: Demonstration area in repre
s entative portion of Rio Grande. Pecos Basin water 
conservation practices. 

Cameron Co·unty, Texas : Brownsville migratory water
fowl refuge. 

Pecos River Basin in Texas; Land manRge~ent nnd 
~atershed treRtment of 1,000 sqURre miles of 
critical area. 

EST I i'iia.i'ED 

IIRST 
YEAR 

10 . ,0)01 

6o,oou l 

50 , 000 

178,000 

50 ,000 $ 

100 ,000 

COST 

B.A.L.ANCE 
TO 

COi:iPLETE 

Indet. No 

200 ,000 Ye s 

75, 000 Yes ilffiCA 

l, 700 ,000 1 es 4 & 6 

REiv.JiliKS 

Inter national agreement necessary. 
Plans being prepared. 

Contingent upon passage of adequate 
enabling acts by the Texas 
Legislature. 

- · · . . -

0 0 



PROJECT LIST - EIO GRAlZDE AND PECOS BASIN 

ESTHiiATED 

PROJECT 
:?IRST 
YEAR 

GB.OUP C - HmETERliliN.ATE 

Extension of light-draft channel between Port Isabel 
and Harlingen to within 3 miles of i:iercedes. ~ 150 , 000 

Nueces, Kleberg, Kenedy, Willacy, and Cameron 
Counties, Texas: Extension of Intracoastal Canal 

COST 

B.A.LAl'JCE 
TO 

COMPLETE 

I rn! c...'"l 

~~I~ ' t-1 
HO H8 r.r. :.z; ~~ 00 ::r::o ::r:: 
~:>-< 8 

dlr:q ~ 

No 

from Corpus Christi to Port Isabel. Indet. 1\o 

Toyah Lake, Texas: Toyah Lake project in conjunction 
with Red Bluff reservoir. 

Lower ~io Grande and Pecos Basins, Texas: 43 reser
voirs for conservation of water for irrigation, 
power, flood control, and stock water. 

Lower Rio Jrande and Pecos Basins, Texas: Drainage 
of swamp and lowlands for malaria control. 

Lower Rio Grande and Pecos Basins, Texas: Supple
mental wildlife refuge on future reservoirs. 

Indet. No 

Indet. No 

$ 1,275,000 No 

Indet. Yes lifiliCA 

REMARKS 

Preliminary plans complete. 

Being studied by Corps of 3ngineers, 
u_ ·s .. ~rmy. -

Should await results of study listed 
in Group .A. 

Should await results of study listed 
in Group A. 

Should await results of basin study 
listed in Group A. 



THm UPP]R RW RI"rt BASIN 

SYNOPSI::, 

J~.long-range wa.ter plan forthe basinaf the Reel River above Denison, Texas 

will have as its principal purnose the conservation of \"Tater for a.ll beneficial 

purposes and concurrent flood control. Numerous reservoirs will be needed., 

ranging from one-tenth acre ponds for farm stock through larger ranch tenks, 

reservoirs for small cities, to a. few major projects for irrigation and. flood 

control. 

The coord.ine.ted water -plan is d.evelopecl around. a proposal for construction 

of reservoirs on eech of the nrincipe1 streams of the be.sin as the best 

of developing end. operating the vratar resources to meet the greatest need. 

for the most reasoneble use. 

means 

and. 

Principal uses of tha water resources include irrigation for genert:' l 

crops, and. perticulerly for orcha.rcls encl other specie1 nroduction in the 

drier western watershed.; domestic water su-pnly; streem flow regula.tion to 

decrea.se floods and a.ugmant low ":'Teter flo''~ for sanitary purno ses; power devel

opment; industrial consumption; recreation; and. wildlife conservation. 

Th.J recommended plan should nreserva to benefici~1 users tha title to the 

'.'raters and. to tha several stetes the administration of tha progrem for tha ben

efit of their citizens. mach project is a unit m the integrat9d -plc.m for the 

basin e.s a whole. 

GEN~RPL D~SCRIPTION 

Th.J Upper R3d Riv3r Basin conte.ins about 30,500 square miles, of ,,7hich 

21,700 are in Texe.s, 8,750in Oklahoma., end 50 in Ne\7 M.Jxico. The basin extends 
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from th 0 mouth of th e Washi t D. Riv ·ar to the h ee.dv1e.t -::rs et the T.;xas-N.Jv:r M.o::tico 

boundary lind. The principel tributari e s ar e th e Wichite., Littl e Wichita, 

Pee.s0, Pre.irie Dog To•,m Fork, Se.lt Fork, North Fork (principal tributaries e.re 

Blm end Elk Rivers), Cache and Beaver Rivers. 

The Reel River headwaters rise in the High Plains section of the Texe.s Pan

he.nd.le at an eltitudecf ebout 4,000 feet. Theplains slope gently end smoothly 

eastward about 10 feet per mile to an abrupt escerpment several hundred feet 

high. The escarpment is a belt of "bad lands." Underlying the plains, Terti ary 

forme.tions, approxime.tely 400 feet thick, are the source of underground water 

for local rural and urban water supplies, anci.for irrigation. About 7,000 acres 

are irrigated from shallow wells and are intensively cultivated. Rapid devel

opment of shallow well irrigation has occurred the past two years, stimtil atedb,y 

the recent sustained drouth and by improved power end pumping systems includ ing 

the program of rural electrification. The averoge annual precipitation on the 

High Pl e.ins r enges from 15 inches a t the headwaters to 22 inches near the Cap 

Rock. The growing season is from 185 to 210 days. Large acreages are dry

farmed, and much lend is used for grazing. Cotton, grains, alfalfa, vegetables, 

livestock, dairy products, poultry and eggs e.re produced. Oil end 

found in this ar ee.. Overgrazing he. s seriously reduced the vegete.ti ve 

.As a result of these conditions, erosion has be an accelere.ted. 

g as are 

COVdr • 

The Reel Riv er :Be.sin, east of the escarpment, is in the rolling plc:.ins sec-

tion of Texas end Oklahoma. Men~r streoms have cut deep vellevs with n early 

flat bottoms. Th e int er-str ee.m upl ends h e.ve be0n uroci.ed into roundad hills. 

The precipitation ranges from 22 inche s in tha Hi gh Ple.ins to 38 inch0s et 

Denison. Meny \Teri eties of crop s c:> re p roci.uce<i in the eastern pe.rt. 

113 



'·r\ 
\ 
i 

-sz-.123 

i ---" 

~ 

~ 

Hott•Comruic.ltian I.Wp of UukD 

=='~~-

"\ 

§ PlLANN]NG 1!30AJR.D 

E. A. WOOD. Dll IFIEC'J'OR 

0 

c 

j. 

tJ 
J<! 

~ 

0 

"' RED RIVER BASIN 

.0. 

\::> 

C!l 
zp f 0 T 40 eo t------ffwn.r.s 



 



Specialization in cotton, wheat or elf elfa, and cattle is genere.l in the \\fest . 

01.1 g s h lt gypsum l1' me ana' gl"'s s s"'nCl' e.re m1' nArAl resource"., utili zed , as, e. :p e.. , . , , ·· "'" • c . - -

in verious localities. Cotton-·oil mills, flour mills, oi 1 refin.:3ries, clay ·oro-
Q 

duct s , cement and nle.ster manufactures e.re important. There ere consumer goods 

factories in the larger cities, chiefly in Wichita. Fan s, 1111hich has a p opule-

tion of 43,700. Other cities ere trade and railroad centers. They includ.a: 

Vernon 9 ,200, Electre 6,700, Quenah 4,500, and Childress 7,100, in Texe.s; end 

Lawton 12,000, .Altus 8 ,400, Duncr.n 8, 300, Elk City 5, 600, end Hobart 4, 900, in 

Oklahoma. 

The Wichita Mountains along the northern divide are rugged, rising from 

500 to 1,500 feet · above the surrounding plains. 'rhey are wo oded end provide en 

excellent setting :for wildlife conserva tion, c~nd recr e e_tion . 

Th e total nopuletion of the Uoner Red River Be.sin is e.bout 640 , 000 ,ofwhm 

eb out 50,000 are in the High Plains. Of the 590 ,000 in th~ rolling pl2ins, 

315,000 are in Texas enci 275,000 are in Oklahoma. The egriculturel e.nc. mineral 

resourc e s of the Besin heve not been fully utiliz -ad . The future cieveloumentof 

the Be.sin cen be gr eatly f acilite.ted. by insuring ad.equete end. se.f a wc<ter suu-

plies for. rurel, urben, cmci industrial uses. 

Recorcis of precipi te.ti on enci streem flow ere ine.de que.te. Th e only str 0em 

flo •:r r0corci of sufficient 1 ength to b •3 of much velua for th0 whola Bc.sin is et 

Denison, Texe.s whera gc.uge r .:J Eld.ings heve be .m obs arv .3ci sinc e 1906 and d.i schorge 

me£'sur0ments med ,J since 1923. For the 13-year p8riod, 1923-1936, the o.v Grf'gJ 

pnnud runoff was 3,670,000 .':' Cr e fJ .3t, end for th 3 31-y,3<' r p '3riod, 1906-1936, 

th 3 E'..V>Jrpg_) o.nnucl runoff is estimated. to have be m c:.bout 4,400,000 e.cre f c0t. 

Rt3corcis of str0e111 flo •.'7 for p eriod.s of 10 yJers or l JsD hpve b o m obtc.in .Jci c.t D. 

f ew oth .J r points. 
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underground ne.tar is found in the 'l'ertiery sends of the High Plains in 

rela.tively large auenti ties at depths of from 50 to 400 feet. It is no•7 sub

jectec, to heevy wi thdrawe.ls both for mu;1icipal water supply end for irrigation. 

Studies on the effect of these withdrawals on the we.ter table, no" underway, 

should. -be enlerged and continued. In certain parts of this area storage of 

surface uaterfor underground '7ater recherge may be feasible. Over a lar ge pert 

of this section, underground •;n;:.ter conte.ins a considervble amount of fluoride 

which makes it undesirable as a drinking ··rater supply for children. A high 

minerol content generally makes underground ·-:rater bela·;·· the escarum.:mt uns atis

factory for municipal supply. In this e.reD, therefore, e. developm ent of the 

surface \Tater resources is particularly important. 

On the Texas side of the basin I serre.ga '.7ast -:'ls from 83 n,;rcent of the u.rben 

popu.la.tion above Duni son is served by some form of tr aatm ent, e.nd works for com-

plate traatment of se.....-mge s arv 0 about 70 P <J rcant. On tha Oklahoma sid ,3, tha 

proportions e.ra about the seme. Ho·:1ev ar, a. nu.mb ar of the cities us e only pri

mary settling or unsatisfactory and inefficient septic tank treatment. Th e 

dischergo of re·~r So..l 'ire.gCJ by certein of the cities, in2dequate pe_rtiel tree.tmont 

of th <J Sdi7£>.ge of oth,3rs, end e.nper ,mtly e fe.ilur e to operete some af the b0tt0r 

plent s to b0st a.dve.nt ege , comb ina to cr •;e.te e. serious sc:ni tery problem •.7hich is 

cri ti celly pggrav2t ed. in period.s of 0xtremely lo•;r flOi7. 

Th .Jre 2.r e f e'\7 sc:.tisfc:>.ctory r ecroation2l fe.cilities in tha areo.., th .3 prin-

cipe1 ones resulting chi8fly from the us3 of uxisting r e s 8rvoir lek .; s, such P S 

Lakes La•.7tonka, Altus, and KemP. .M area of 20,000 ecres has been purchased 

with state and federal fund.s and. is being d.eveloped as a state park. A dam is 

in the process of completion, which ''Vill inundate 9, BOO acres in Carter enc. Love 
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Countie s , Oklahoma. This is k novm as Lek8 Murray. The Biological Surve~r hes 

recentl ;J' corrroletcd more then fifty concrate dams •;v i thin the Wichita Pre~erve . 

.YI.e.te:t_~nulY_._ In the High Plains section there appears to be amule ground 

wat er fo r urban use. Further studi e s to determine practice.l meansfor fluori tie 

r emo,.re1 er n n eed.ed. In the central section of th'3 Basin, both gro11nd ancL sur

face water s r eauire softening to b a thoroughly satisfactoryfor home anti indus

tri al use. The high cost c£ opere.ti on of soft ening pl on t s has kept mos t of the 

small er to~s from installing them. Many municipe.l suppli e s ara t aken from 

surf ac e waters. Stream beCi.s in this ar "'le. ar e fr oqu antly dr y in summar, end 

many municipal suppli es he.v e b een v :;;ry loyr tiuring th-3 r ec ent y -Je.rs of d.routh. 

The cities of Crow0ll end El ectre in Tex.·J.s h t:?.Ve b ~:hm for c .-3d., at timos, to im-

port water by rail for consi<idrabl t3 p eriods. S.Jv er a l of th .-; l er g.J ci ti ;;s hav3 

ti<3V>3lop eci rali E:b l o surf ec e suppli es through storaga . The dev alopm cmt of stor-

age vrat Gr for th o supuly of o th .. 3r ci ti c s is n eeded , anti in c art e.in instance s 

this shoulti b e workdd. out e s part of a combined. v.rat ar ti ev elopm.Jnt progrom, 

involving irrigation, some moasur •3 of floo d. flow corr ection, end. improv Gm•Jnt 

of lo·.7 wat 0r flo Fs for sanitary purpos e s. 

Pollution. B'3causc of th e low summer :f low in th u str -3DJD s, So'.'7age was t es 

in this er 0a shoulci b a tr eat oci by method a considered sui tebl ·3 by th3 Stde 

health authoriti es . Meny ci ti •3 S d. ep cmd. upon surfe.c e runoff for urb an ';7e.t or 

sup-ply. Forthi s r eason, adequate fe.cilitiesfor treatment of sewage anti incius

triel wastes, as well as p rovisions for proper plant operation, are necessary. 

Proper s<mi tary concH tions can b e brought about only by increasing the dry-
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weather stream flow s o tr eat ment plent ef f luents may b e suite.bly diluted.; pro

viding th at a<i equate treat~ant plants f or <iomestic and. in<iustrial was tes ere 

installed. ; and. f u rther provided, that t echnical sup ervi sion of op er a tion can 

b d s ecu red. In some instences an augm entation of lo ,.v flo ws can b t) work0ci out 

to acivantage i n connucti on with the storage of ·.vat ar for othar purposes . 

Att ention shoulCi. also be given to the possibiUty of utili zin('; irrigation 

practicas f or fin el o.ispose.l of s ew,<J.gc e.s e. conserv a tion maasurG in lin e ~vith 

tho s atisf actory r esult s obtained in num erous wast .Jrn ar Jas wh er e this h as b .;un 

ce.rri e<i out. Further study on tha sub j3ct af irrige.tion nhoul ci prov .:J worth·.-rhil o . 

Thar e is some~ pollution from oil fi el d. ':':'est as, n e..rticul erly from brine . 

E -Jforc drilling , bonds shoul d. b e re quir ed. af op er ators to nrovid a funds for cep

ping abandon ed. ~nll s the.t er e flo vTing seJ.t u e..t 3r. In most se'i7age and in<iustri e.l 

we.s t 0 treatment. p lants, th e chi ef probl em is the mLcttdr of provi cling ·]JrOp ar 

pl vnt op0rat ion end. att cmtion. An educ e tionel progr em <i a sign ed to fost ur b ut

t er op erating me thods and gr 3at er intere st in the probl em of stree~ p ollution 

on th0 pert of Op .Jr ating officie.ls should. b e provid ed.. 

To control stream pollution in interstate str eams, compact s between the 

Ste.t e s under the supervisionaf their r espective State agencies is neces sary in 

order to adequately regulate <iorne stic and industrial waste <iische..rge. 

Flood Control. An extensive study of flood flowm the s tr eam s of the Red. 

River has b een rna<ie by the Corps of Engineers in conn ection with the 11 308 11 r e

ports. Studi e s wer0 directed prime..rily to correction of floods in t h e Red 

River bdow D<:lni son, endto r e<iuction of the effect of Red. Riv er flood. peeks on 

.Mississippi Riv er flood s . Howev er, this stu<iy contained an analysis of flood 

flo ws and. floo d. damage s on th0 Red Riv vr abov 0 Denison anci on cert ain of the 
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tributaries, '.-rith a finding that the e:ll.-pens u involved in flood protection, 

either by l ev ee s or by leve es and de t ention r e s ervoirs, was g r eatly :in exc ess of 

appar ent b en efits. Protaction from moderate floods may b e ·.varranted when the 

l en ds i n th e overflow areas are mor e highly d eveloped. Arc-stu~ is required 

of floo d charact ..;ri s tics of the whol e Upp er Red Riv -:: r Basin, :including the p os

sibiliti e s of introducing n r easonabl e mee.sure of prot ection into multipl e

purpose projects . .A stud,y nowin progr -3 ss by'1h e Corps of Engineers, U. s. J.xmy, 

will in part provide this informe.tion but should b 3 extended to include such 

parts of tha Basin e.s h e.v e not b cian included. 

Irriee.tion. Irri ge.tion of a. suppl emental typ ,:3 is n eed ed by a l er ge acre-

ega of f ertil e a.gricul tural l e.nd. Experi enc e '.'7i t h small op erations, and on 1h a 

Wichita proj ect, wher e suppl emental '.7at 8r ha s b een appli ed sh0'17s tha.t the in-

creas e in crop v e.lues i s v ery l arg . .3 . .About t wo e.cr a f ea t n er annum of ~7at er 

p er acr e is r equired. .About 35,000 a cres a r e n01.1 b .aing irrigat ed in tho 'Hicbite. 

Be.sin, end it is likel y the.t this e.creage .,,.ill b e increas ed . 

Studi e s heva b een mad a of similar d evelopm ents on the P ease Riv t:3r '.lith e 

r e s ervoir at Crowell to s erve about 75,000 e.cr e s b elov1 the.t point end on tha 

mr.in strcamm Hall and Briscoe Counti es , on th e Littl0 Wichit e. :in .Archer County, 

on t he Ti .erra Blanca in Rande.ll County , all in Texe s. Congr e ss has e.uthoriz ed 

a surv ey by th e Corps of Engi n e ers for the dev elopment of the entir e P ease 

Be sin. Ther e i s a propo sal on the North and Salt Forks in Okl ehoma involvi ng 

int erconn~ct ed reservoirs which would supply supplemental wat er for 160,000 

acres. The Bureau of Reclamation e.nd the Corps of Engineers have recently 

(September, 1937) r e surveyed North Fork reservoir to serve as a flood control, 

irrigation, municipal water supply, and stream f low regul ation project. All of 
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these proposed projects mey serve multinle ~urposes and should be restudied 

with this in view. 

Studies for subsistence irrigation on Indian lands are under way and have 

proceeded far enough to begin construction. 

Water Power. The Corps of "ffingineers has completed a study of a ~reposed 

development at Denison for which hydroelectric power is one of the important 

i terns, but a report has not been released. .A project for the development of 

hydroelectric power at Lake Kemp on the Wichita River seems feasibl~ in the 

event that the water supply is not nt3eded for irrigation of additional land, but 

the project requires further study. 

Soil Conservation. The streams in the eastern and central part of this 

Basin have a high silt content, and soil erosionis serious over a considerable 

part of the area below tha High Plains escarpment. Ther0 is need for oetter 

soil conservation practice in this part of the Basin to hold water on the soil 

and to reduce silting of' reservoirs. 

Recreation and Wildlife. Studies should be:initiatedto determine wildlife 

and recreational..facilities of the region. 

Sanitation and Disease Control. ~xperience:indicates the:imnortance of giv

ing consideration to the matt ,3r of malaria control. 
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PROJECT LIST - u~PER RED RIVER BASIN 

ESTilliA.TED COS'!' 
r---------~~--------~ 

FIRST 
YEAR 

BALANCE 
TO 

COI\IIPLETE 

en o I 
t=tW . ~ t 
E-1~~ - , 
Hc!J HE; 
p:: z p:: q 
00 0<11 
~ 0 ::r:: 
8 8 

.R.ElviARKS 

I~~~ 
~-----------------------------------~------ ------------1-----------+-----------4-----~---+----~------------------------------·--l I GROU? A - J:~£: . .iE:JllTE 

l. Imr8stigatiop Projects 

Collection of "basic hydrologic data in Oklahoma, I 
1 

includbg meteorologic and stream flow records. 

Study and survey of stream pollution in Texas a~d 
OklahoJ:Ja. Chemical P.nd "biological a.~alys'3s of sur
face water tD determine extent and seriousness of 

1 -pollution. Should incl1lde fluoride analyses. 

I Study of raservoirs througho-..1t the suo-oasin in 

I Oklaho~a and Texas to determine the most warrantaole 

I 
system for ~ater supply, supplement~! irrigatio~. 

and flow regulation, inch~ding a study of methodsto 
1 minimize silting in reservoirs. 

Upper Red River Basin in Texa s : Thorough study of 
ground water resources of the "basin by mapping pre

. sent development and studying ground water hydro
llogr ~nd geolo~r over a p eriod of years. Test drill
. ing and geophysical work to be done in unde.veloped 
areas . 

Preliminary conserva tion and range surveys: To de
termine the applicability of various water retention 
struc ture;s and moisture conservati :m practices 
through mapping of erosion conditions, soil types, 
slope s r1.n ct l::tnd cover. 

~ 25,000 

25.000 ~ 

400, 000 

56.500 

40,000 

No 

I 
I 

125 ,000 I No 

I 

100,000 Yes 
' I 

i 

I 
I 
I 

87.500 No 

35,000 ·No 

Puo. 
738 

15 additional stream ~aging stations 
included. $7500 annual maintenance. 

6 yr. program: Texas, $15,000 per yr~ 
Oklahoma , $10,000 per year. 

This stn~r ~edadfor full development 
offue basin. This study may indicate 
the desirability of altering the pro
posed Denison proj ect. Reservoir pro
jects m Groups B and C are also 
dependent on this study . 

6 year study. 

3 year progrF~.m. 
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PROJECT 

PROJECT LIST - lJPPER :a:ED RIVER BASIN 

ESTl li!ATED COST 

FIRST 
YEAR 

BALANCE 
TO 

COMPLETE 

0 

REMl!.RKS 

t------------------------------------------------+---------+----------~---4----+--------------------------------·-
l. Investign.tion P:co,i ccts (cont.) 

'Jpper Red River Bf!.sin ir: Texas: Eight addi tionA.! 
streFtm gaging sta tibns and 6 rainfall and evR.pora-
tion stations . $ 

Study to determine warrnntFtble sFttisf:==tetory methods 
for minimizing s~lt pollution throughout the ba sin. 

2 . Construction Projects, Gener al. 

Wichita Falls, Texas : DrainRge of · irrigated land • 

. , North Fork Altus Project: Dam and di stribution 
system for supplement~! irriga tion with concurrent 

j flood control benefits incidental to irri~"tion. 

Iotter Cre 11k Fl.t lviounta in Park, Oklaho!IlR: Dam and 
r esarvoir for urb~n ~atar supply, irrigr.tion, flow 

i r agulFt tion. 

Subsistence irriga tion projects f or Co~~nche , 
Chick.<1.saw and other IndiRns in the Kiowa and Five 
Tribes jurisdiction in Oklahoma, north of the Red 
River. Water supply from wells, springs and streams 
tributary to the Red River. 

C::trter, Cotton, J.:;ffc rson, Love , &"ld Uarshnll Coun
ties, OklahomA.; Cooke, Grayson, Hall, i.1lon t'1.gue, and 
Wichita COQ"lties , Texas: Malari~ control. 

17,140 $ 

5, 000 

200,000 

2 ,000 ,000 

432,000 

20 ,000 

200 ,000 

25,500 No 

10,000 No 

2,500,000 No 

1Jo 

No 

No 

In a ddition to present faciliti e.s; 
cost provides for six y ears opera
tion p,fter construction. 

Preliminary plans ma de . 

Survey completed by Bureau of 
ReclR.I"lla tion. 



PROJECT LIST - UPPER RED RIVER BASIN 

PROJ:SCT 

2.Construction Projects, General (cont.) 

S8al:i;ng of abandoned mines, drill holes, a.11d aban
doned ~ells on Indian, public, and private lru1ds in 
Oklahoma. $ 

Construction of 35 reservoirs in Oklahoma for stock 
water. 

Wichita Falls, Texas: Drainage of irrigated land. 

3· Construction P:-ojects, ;.,funicipal 'HatGr Supply 
and Pollution Abatement 

Erick, Indianhoiila, Texola, Rocky, Sentinel, Thmcan, 
Belleview, and Hastings, Oklahoma; Iowa ?ark and 
Wheeler, Texas: Weter supply and/or improvements. 

ESTE1A.TED COST 

F1RST B.ALA..WCE 

YEAR J:O 
COMPLETE 

jO , OOu $ 250 ,uOO 

175, 00() 

200 ,000 145,000 

307,000 

··wichita Falls, Texas: Water supply , 5 miles of 42 
inch pipe line, a~d trGatnent plant to improve quali-
.ty of water. j1, 000,000 500, 000 

Claude, Leflors, Nocona , ruid Petrolia, Texas: Water 
pupply ~nd sewer systems. 

Clarendon, Dimmitt, Hedley, Henrietta, St. Joseph, 
Shamrock, and Vernon, Texas: Sewage treatment plants 

Archer City, Childress, Crowell, Electra, Henrietta, 
and Holliday, Texas: Water treatment plants. 

238,000 

214,000 

200,000 

[./) 

l=lUJ 

t3~ 
HCl 
Q:i ' .•. bB 
::r1C> 
8 
:::>>-t 
<ll!Il 

No 

No 

1J o 

No 

No 

lf o 

No 

0 
:<:; 
H 
L'J 

·~ 8 l"tio 
@~ 
8 
:::> 
:l! 

REMARKS 

6 year program, Abandoned wells on 
private property are those not 
claimed as to ownership and for 
which responsibility cannot be fixed. 

Estimate assumes $5000 per reservoir. 

Preliminary plans made. 

Preliminary plans made. · 

Additional treatment ne5ded. 

All towns have surface supplies 
which are unsatisfactorily treated. 
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PROJECT LIST - u?PER RED RIVER BASIN 

ESTilvlATED COST 

PROJECT 

3· Construction Proj ec t s , Mu."'l icipal Water Supply 
and Pollution Aba tement (cont.) 

Belleview, Happy, Hollidey, 13.nd Mu enst er, Texas: 

l!'IRST 
YE!...R 

Sewer systems 13.nd sewage treatment. ~ 145,000 

!
!Wichita Falls, Canyon, Childress, Bowi e, Wellington, 
Burkburnett, Tulia, Rnd Iowa Park, Texas: AdditionaJ 

: sewage treatment. 235, 000 

Altus, Ap~che, Comanche, Davidson, Devol, Eldorado, 
Fletch,:;r, Grandfield, Hollis, Mangun , Mc'l.rie t ta, 
Ringiing, ·Ryan, Sayre, Temple, Tipton, Walters , and 
Waurika, OklP.~OmA: Construction -of sewage treatment 
plP.nts or improvements to existing plants. 

GROUP B - DEFEBBED 

2. Construction Projects, General 

Baylor County, Texas: Lake Kemp power plant, instal
lation of 1400 KW op erating capacity to make use of 
water no,JV wasted. 

Parmer County, Texas: Dam on Friona Draw for flood 
control and flow r egul a tion for benefit of to~ of 
Friona and Paloduro Canyon Park. 

223, 000 . 

170 ,000 · 

40 ,000 

B.ALAli:CE . 
TO 

CO MP LETE 

No 

No 

No 

No 

No 

RE lv1ti..RKS 

All towns h<we only priiMry treatment 
or are overloa ded. 

Project dependent on agreement of wa
ter users not to expand acre~ge under 
irrigation and on analyses of flow 
during recent dry years. 



?rtCJECT LIS'I' - UPPER RED rt.IVER BASnJ 

EST I i1lA.TED COST 

I PROJECT FIRST :BALANCE 
YEA...'t TO 

CWiPLETE 

-2. Construc~ion Projects, General (cont.) 

Pease River at Crowell, Texas: Dam c>..n d reserYoirfor 
!urban water supply, irrigation, flow regulation. ~2, 000,000 $ 2, 059,0CO 

3· Con_struction Projects, Munic:!J:lal Water Supply 
and Pollution Abatement 

Can.yon, Harrold, Matador, and Pottsboro, Texas: 
Water supply system or icrprovements. 

, I GROU? c - r:mETER:,:n~ATE 

!Little Wichita at Scotland, Texas: Dam ~nd reservo~ 
-for urban water supply, irrigation , flow regulation. 

~ed River at Davidson, Oklaho$~: Dam and reservoir 

216,000 

473,000 

for urban water supply, irrigation, flow regulation. 1,000,000 

· Salt Fork at Mangum, Okl?...:."loma: D::ur. nnd reservoir for 
urban water supply, irrigation, flow regQlation. 500,000 

East c~che Creek: 2eservoir And 2 r eservoirs on 
Beaver Creek. 1,000,000 

l! 

2,835, 000 

581,000 

2,200,000 

rn 
t=lrn 

~~ 
>-4 t:.':i 
f'l:iZ 
00 
P::O 
8 
~ ~ . 
~IIi 

reo 

:Ko 

No 

No 

No 

0 
z 
H 

N 
H8 
p:;o 
O<tl ::r; 
8 

~ 

REMilliKS 

Construction should follow findings 
of study in Group A. Reservoir con
struction progra:n !!Illst ~nclude soil 
conservation program on watcr~hed to 
prevent loss of capacity through silt
ing. Failur e of present municipal 
supply demands increased facilities 
for several cities. 

Construction should follow findings 
of Group A study. 

Construction should follow findings 
of Group A study. 

Construction should follow findings 
of Group A study. 

Construction should follow findings 
of Group A study. 
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PROJECT LIST 

?ROJECT 

G:rtOUP C - HJDETEEUHT: .. .l .. TE (cont . ) 

Navajo Reservoir on North Fork: Dam ~nd reservoi r 
for urban water supply, irrigation, n .. 'ld flo•.v 
regulation. 

Oklahoma and Texas: Irrigation of l ands in upper 
basin in connection with construction of dams and 
reservoirs reconunended elsewhere . 

Hardem.qn, For>,rd, Wil bn.r ger, Rnndall, Dem Smith, 
Gray, Eall, Briscoe and Grayson Coun ties, ~exas : 

Dams and r eservoi rs for urban water supFly, irriga
tion, r1.nd flo,v regulrttion. 

Paducal1, Texas: Water supply from wells and 30 
miles of 10 inch pipe line . 

- UPPER :..:U:::J RIV'rl'....R BASIN 

ESTI lv!ATED COST UJ 
~-len 
~.q ~ 

I 

l'l ( 
HCl 

BALA1WE ~ :z; FIRS 'I 00 

YEAR TO ::r:lO 

!S~ COiV!PLETE ··.,; iLl 

$1 , ouu , 000 ~ 2 , 000 , 000 No 

2,000 ,000 3,000,000 j No 

Indet . No 

350 , 000 No 

·:..':! 
:2i 
I-I 
N 
I-I r--1 
g1~ 
~ 
8 

~ 

.J 

Construction should follow findings 
of Group A s tudy. 

Appr.oxii!k~tely 200, 000 a cres avail
able for irrig[l.tion . 

These r eservoir sites h::tve been re
ported by Texas Board of ~Vater Engi
neer s and in some ca ses reconnais~ 
sEmce investigqtions h.<we been I!k'lde. 
Construction should follow the 
r esults of the study of Group A. 



THE LO WER RED RIVER BASIN 

THE PROBLElvi 

Floods m the lower Red River Basin inundate at _frequent intervals valuable 

agricultural land. To provide complete protection probably is not warranted 

but protection from minor overflows would enhance the value of these lands and 

woula contribute other benefits. 

GENERAL DESCRIPTION 

The lower Red River Basin includes the drainage of the Red River from the 

mouth of the Washita, just upstream from Denison, Texas, to the edge of the 

Mississippi River lowlands in the vicinity of Alexandria, Louisiana, a stream 

distance of 638 miles. The basin inc~udes some 27,500 square miles, of which 

4,500 are in .Arkansas, 8,150m Oklahoma., 9,450m Texas, and 5,400m Louisiana. 

The tributaries entering from the North, the Blue, Boggy, Kiamichi, and 

Little Rivers, rise i .n the .Arbuckle, Kiamichi, and Ouachita Mountains. The 

upper and middle parts of their courses have steep gradients. Their lower 

courses are in the border of the Coastal Plain where they have developed broad 

fertile flooci ple.ins. Their basins include 9,040 square miles, much of which 

is rugged, with rocky, poor soils, end is generally forested. The annual reve

nue from lumber end allied products of this area in Oklahoma is approximately 

$4,500,000. In the Northwest coal is mined from ext ansi v e reserves. Some oil 

and ge.s he.ve been produced in the upper :Boggy and Blue Be.sins. Granite end 

marble are quarried at several places. 

The Sulphur and Cypress Rivers in Texas, and th a Dorcheat Bayou m Loui si

ana are tributaries in the lo,Her or southern part of the Basin. They lie in 
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the Gulf Coastal Plains. Their headwater el ti tudes are e.bout 500 feet and 1he 

altitudes of their mouths about 150 f·3et. They have meandering chan

nels and sluggish flow. The topography of their basins is gently rolling. The 

soils o: the ve~leys are fino-textured and very fertile, but this bottom land 

is subject to -frequent flooding. ivluch of the Red River bottom lanci e.ree. in 

Arkansas, Texas, and Louisiana is protected from minor floods by small levees, 

but further protection is required for their full development, Farming , catt~ 

raising, and lumbering are important activities. The bottomlends are generally 

wooded with oaks, gum, cypress, and other species. Several new oil fields of 

importance have been recently developed in this region, notably1he Talco field 

in Titus County, Texas, 1he Fitz and Jessie pools in Oklahoma, ancl the Rhodessa 

field in Texas, Arkansas, and Louisiana. Adequate protection from floods would 

greatly enha.'lce the value and productivity of the lands. 

In the extreme southern parts of the Red River Basin below Shreveport, 

much of 1he bottoms is swampy, although some land has been reclaimed. by levees. 

The interstream uplands are generally farmed where the soils are fertile, end 

are in pine forests where the soils are sandy. Cotton, fruits, nuts, and vege

tables are raised on a connnercial scale. 

The mean a.'lnual temperature is about 630. The January mean is 500, and 

the July mean is 770, The growing season ranges from 250 dgys in the south

east to 230 deys in t,he northwest. The Basin is humid with a normal annual 

rainfall varying from 38 inches to 50 inches. The poorly drained valleys af-

forci widespread breeding places for mosquitoes. 

The total population of the Basin is about 1,081,500, of which about 

474,500 are in Texas, 313,900 in Louisiana, 156,600 in Oklahoma, and 136,500 
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in .Arkansas . In t he Coa ste.l Pla.ins thar a ar e s av er al important citi es , i nclud-

ing Shr eveport .. .,ith 76 1 600 lJOpU:l ation, .Al axcmdri a , 23,000 , and Nachitoche s, 

4,500 ,in Louisiane.; Texarkana , 27,300, in .Arkanse.s en <i T0xas~ Hershe.ll,l7, 000, 

Sherman , 15 ,700, Paris, 15,600, end D0nison, 13·1 800, in Texas; Hop e , 6 , 000 in 

.Arkanse.s ; en<i Durant 1 7 ,400, an<i Hugo, 5 1 300 I in Oklahome .• 

Throughout the lower Red River Basin the main stre~~ traverses a rather 

wi<ie overflow plain having a sandy channel of from 1,000 to 1,500 feet ~ide. 

The slop e of the stream averages about one f .oot per mile in the upper paTt and 

less than six inches per mile ln. the lower portion. Low water flows r ange from 

150 cubic feet per second at Denison, to 720 at Garland City. Fl ood flovrs at 

Denison are estimate<i to have exceede<i 450 1 000 cubic fe e t per secon<i , end at 

Shreveport, 250,000 cubic feet per second. 

RECOlvfr.fE::NDED PLAN 

To a great de_gree the recommended plan for this area is based on the con-

struction of reservoirs as the best means for developing the water re sources 

for the greatest need ~d the most reasonable use: 

1. For domestic en<i municipal wat er supply. 

2 . For production of steam, manufacturing purposes, 
sanitary conditions, and flood control. 

3. For power development, recreation, subsistence 
irrigation, fi shari es, and other uses·-

The recomm ended plan is based on 1Jl'eserving to the State the titl e to the 

water s and the administration by the several sta t es of the water resources to 

the b enefit of the citizens, and each proj ect is an integral part of the plan 

for t he entire drainage basin of the Red River. 

Flood Control. The be st plan for flood control in t his Stat e involves 
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the construction of storage reservoiT s '"i th the essi stence of levees e.nd. chan

nel rectifi ca.hon, so fer es nec .:3ssery. Othar benefits resulting from these 

reservoi rs •;rould go far to•,11ard justifying their construction from en economic 

viewuoint. Adcii tionel investige.tions are reauired. 

;navigat_ion. ~xtensive stuciies by the Corus of ~nginaers f or develouing 

r eliabl e year-round neviga.tion on the Red River inG.ice.te : e cost for s-uch a 

uroject far in excess of the benefits. A new study of na.vig~:tion possi'bilities 

from J effer son to Shreveuort end thenC •3 to the mouth of the Red River has been 

a.uthorized, enci e.fter develoument or stuciy of reservoirs a further study is 

d e sirable for navigation to Denison. 

lJvclroelectric Po~er. Jl'or the str ·3ems fl0 1C•in g out of the Kiemichi 

tein s end from th t3 soutll'."•3Stern sloue of the Ouechi t e Hountains, we.t er storage 

for pmnr may possibly be worked into a rnultiple-puruo se program. A recent 

stuciy conciucted. bJr The Taxes Pla:-ming Boerci shOc'T8ci the.t arnpl a markets exist in 

Texas for all the pm·,ar •,•rhich can b d gon ar et del by the Danison uroj ect. Doubt-

l ess , other me.rk ets exist in Oklahoma.. Thd cost of poner production on the 

Ki emichi en<i a.t the Begl 0tonn enci Yashoo si t .~s on tha Mounte.in Fork of the 

Littl 0 :qj_v 0r appecrs to b a suffici antly low to justify furth er consideration, 

Particularly in connection vrith the storage of wat er for mul,tiul e uses . These 

projoct s ar0 further justifi aci in conn cJ ction ~.,i th th -3 manufacture of pe.p0r, in 

viv·.7af th u fe.ct thet 'all the neturel r e sourc 0s n ace sse.ry er e nras,mt. 

urgi c end. min 0ral urociucts coulci else b 0 uroducad in this area. 

stucii 0s on th .J main str ,]em e.nci tribute.ri r]s er a r e: comm .md 30 .• 

Furthar 

Dre inDr.::a of a.gricul turel l enciG in th . .; Okle.hornc' e.nd TGXPS s :J ctions of th-3 

Resin is not o.:!Xt ,msiv ) , In Ark r-nse s Pn<i Louisienl:', ho•-•w3r, most of the l enci 

includ0d in l ev:3 a .districts hl:' S been drdneci. In Arkenses 135,000 a cr .Js e.r e :in 
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urainage districts. Most of th e district s have beenm financial difficulties, 

and th8 facilities are commonly in e stat e of disrepair. Extensive reha.bili ta~ 

tion of the drainage anu levee structures is r ecomm ended. 

To thd extent that f ertile lanus in th d Basin E'r 0 r elieved of fr equ ent 

floouing onu their productivity correspondingly increr.secL, furth 8r installetion 

of l cmu urain aga me.y b n justifi ed. 

Watar Supply. In tho Oklahoma soction of this Be.sin, elev <::mafih o citios, 

genereJ.ly th-a larg3r on es, depend on surfe.ce water supply. Nine us e under-

ground '.'Tater. Su.rface waters aro gunerelly soft, but are subj ect to s orious 

pollution at some places. In Arkansas, Nashville uses surface water, Texarkana 

surface water in part, anu all other towns unuerground. water. The unuerground 

water supply in Parts of this area has been found to be inadequate, but compar

ativelylittleis known regarding the underground water resources. Mt. Pleasant 

and other cities are seeking adui tional water supplies in Texas. In auui tion to 

Texarkana, Sulphur Springs and several other cities use surfece water. Still 

other cities use underground water. A thorough stuuy of underground water 

resources for the •.vhole area is recommenued. 

Rural water supply has not been a serious problam, except that m parts of 

Oklahoma and Texas, 'Crater for domestic and stock conslunption has b een inad.e

quate during dry summers. Construction of sma.ll raservoirs for stock 'im t ering 

is suggested. 

;pollution. Both se·aer syst ems and s ewage treatment facili ti ,3s a r e inaue

quat e , and. stree.m pollution results. .Further pollution of both surface and 

ground ,-rater is resulting from recent oil devGlopments in the Bo.sin. This 

stream pollution can only b a ov ercome by incr ee.sing the minimum stream flo '.T so 
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that effluents may be sufficiently ciiluted; by the installation of aciequate 

treatment plants for domestic and industrial wastes; and through proper opera

tion of these plants. To control stream pollution in interstate streams, corr~ 

pacts between the states, under the supervision of their respective state 

agencies, is necessary in order to regulate domestic and industrial waste 

discharge, 

Recreation. There is a serious lack of water areas for recreational nur

poses. Caddo take, on lower Cypress Creek, with about 32,000 acras, is used 

for recreational purposes, as are rnan;y of the oxbo·w lakes along the Red River, 

particularly in Arkansas. The construction of reservoirs in the Basin would 

provide recreational opportunities. 

Malru·ia Control. Malaria is one of the great problems in this area, and 

proper studies should be made with regarc!. to tying in the proposed irrigation, 

land drainage, and storage projects with the problem of malaria control. 
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PROJECT LIST - LOiTER liED RI\Tfi'_,R BASIN 

?:iiOJEC~ 

GROU? ~~ - I ALEDI.b..T3: 
l. Investimtion Projects 

Arkansas, LouisiP~~ . Oklahoma, and Texas: Blue 
River, Boggy Creek, Kiamichi River, Little River, 
Sulph~r River, C~press Creek, ]qyou BodcRU, qnd 
Bayou Dorcheat: Study of reservoirs for pnrtial 
flood control in connection with water power. 

Survey for flood control and other benefits on Red 
River in ArkFL.YJ.sas: Investigation of existing condi
tions, including such l evees and drainqge ~orks as 
are already constructed along 174 miles of hed ~uver 
~d the merit of improving these conditions. 

Survey for flood control and other benefits on Sul
phur 3.iver in Texas and .Ark.':J...YJ.S'1S: Investi gation of 
Sulphur River and its major tributaries, including 
existing conditions of levees, river channels and 

· dr:='.in[l.ge structures ~'1d the study of the merit of 
improving these conditions. 

Survey of Little River and its tributary Cossatot 
River in Ark8nsas for flood control and other bene
fits: Investigation of existing flood conditionsand 
the making of such surveys and studies as are re
quired to develop plans for flood control and other 
benefits. 

ESTI i'.iA.TED 

FE-{ST 
Y..:J!....~ 

$ 300,000 ~ 

44,500 

22,000 

27, 000 

COST 

BALANCE 
TO 

C01r:J>LETE 

l OO ,OuO No 

REMARKS 

Studies should give consideration to 
the malaria problem. 

l 
I 

.ha"tio of cost t o benefits indicates 
that the making of a survey is justi
fi ed. This survey will provide infer-

Pub. mation us eful in study project. 
Yes 738 

Pub. 
Yes 738 

Yes 
Pub. 
738 

P~tio of cost to benefits indicates 
that the making · of a survey :is jus ti
fied. This survey will .provide 
information usefulm study project. 

RB"tio of cost to benefits indicates 
that the making of a survey is justi
fied. ~is survey will provide infor
mation useful in study project. 

I 

l 

I 



0 c 

PROJECT LIST - LOWER RED RIVER BASIN 

PnO.nC1' 

1. Investigation Projects (cont.) 

Preliminary examination of Walnut Bayou, Arkansas: 
Will consist of a public hearing to develop the 
views of local interests, the compilation of des
criptive data, a study of such data to determine the 
merits of making further surveys, and the prepara
tion of a report on the results ofthe examination. $ 

Survey for study~ navigation possibilities on 
Cypress Creek and Red River: Survey of the channel 
for navigation purposes fram Jefferson, Texas to 
Shreveport, Louisiana by way~the Jefferson-Shreve
port waterway thence to1he mouth of the Red River, 
including the advisability of water SUlJPlY reservo:lrs 
on Cypress and Black Cypress Rivers above the head 
of i'laviga t ion. 

Study of reservoir possibility at Denison, Texas as 
related to other tributary reservoir possibili t ies 
in both1he upper and lower basins for power and 
flood control. 

Pollution survey in Arkansas, Louisiana, Oklahoma, I 
and Texas. 

Fannin and_ Hunt Counties, Texas; Miller and Sevier 
Counties, Arkansas: Study of small water conserva
tion projects. 

ESTHJIATED 

FIRST 
YEAR 

2,000 

50, 000 

50,000 

40,000 $ 

15,000 

COST 

BALANCE 
1'0 

COiviPLETE 

80,000 

:z. 
1--t 
L"J 
HE~ 
[~ 0 
O<ll 
::r: 
E-l 

~ 

RElvi.ARKS 

~L E. 
7646 
75th 

Yes Cong -

H.E.. 
7051 
75th 

Yes Cong. 

Review of studies now completed 
after completion of other reservoir 
studies. 

3 year program. 

Assume $l0,000for Texas Counties; 
assume $5,000for Arkansas Counties, 
for summer supply in areas lacking 
adequate ground water. 
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PRO.JECT LIST - 10\'t:ER RED RIVER BASIN 

PROJECT 

l. Investigation Projects (cont.) 

Installation and operation of stream gaging sta
tions in Oklahoma and Arkansas. 

Stream gaging program in Texas portion of Lower Red 
River: Additional gaging stations. 

Four rainfall and evaporation stations in Texas 
part of Lower Red River Basin. 

Study to determine warrantable bank erosion control 
measures in entire basin. 

Survey of water supply in Arkansas. 

Rehabilitation survey of drainage districts to 
determine needs and make recommendations. 

Central Red River Basin, Oklahoma and Texas: 
Investigative study to determine runoff retardation 
measures applicable to low quality scrub oak 
woodlands. 

Ground WR. ter survey of Lower Rod River bas in in 
Texqs; Thorough study of ground water r es ources. 

$ 

ES'l'IlviATED COST 

:s'IRST 
!""EAR 

20,000 

5 , 600 

3,000 

30, 000 $ 

5,000 

2,000 

7,500 

36,000 

BA.LAi.~CE 

TO 
COiv.iPLETE 

70, 000 

15,000 

2,500 

60 ,000 

$8, 000 annual operation cost. 

Present stream flow records are scat
t ered and inadequate ; good records are 
necessary for intelligent study of 
basin. $8,000 annual operation cost. 

At present, an insufficient number of 
stations are i n operation :ill. the basin 
to determine variations :in rainfall ~nd 
evaporation. 

Four year program. 

CouJd be started :in 1938 and finished 
~n 1939. Importance of scrubby woodJands 
:in watershed protection warrants a 
de tailed survey to develop practicable 
remedies and improvemen t measures. 

3 yeA,r progrqm. 
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PB.OJEC:i' LIST - LO'v1ER P.E:O RIVER BASIF 

Pil.OJECT 

2. Construction Projects, General. 

DeSoto , 1~atcJ.1i tach e s, and Red ?..iver Parislles, La.: 
Enlargement of drainage ch~1'lnels through Bayou 
Pierre and 3ayou Pierre Lake from Bayou Wincey to 
t he north at Grand Ecore for protection against 

! 
EST I HATED 

FIRST 
l"'EAE. 

headwater floods. $ 300 ,000 

Arkansas, 1ouisiana, Texas, and Oklaho~~: 1~laria 
contr ol. 

Caddo Parish , Louisiana: Wallace LakG Dam for stor
age of f lood'"lrl. t ':lrs to improve protection of popula
tion and lands b e low. 

Caddo Pa rish, Louisin.na: Two:::lve Mile Bayou: 5-mile 
l ·eve e n long e::ts t br-mk of Twelve ll1il e Bn.you, north c:f 
Shreveport. Includes drainage structures . To pro
t ect against headwa t e r overflows. 

LeFlore CoQ1'l.ty , Okl::tho~: Construction of da m ~d 
l ako ..,lith ::ttt0ndr'lllt recreation nreR. 12 mile s south
west of Heavener, Oklahoma on Bohannon Cre ek. 

Winn ~d Natchi toch :;s ParishGs, Louisb.na: 2 recrea 
tion ::tr.:;as "Vith a tt endn.tl.t wate r supply qnd sa..1'l.ita
tion faciliti es, 1 eachm Kisatchic and Cat&~oula 

Divisions of the Kisatchie National Forest. 

300 ,000 $ 

400 ,000 

1 50 ,000 

40, 000 

9,000 

COST 

B.A.L.i>.:N CE 
TO 

COiviPLETE 

700 ,000 

350,000 

Subj ec t t o findings of studie s. De
tailed plans m preparation. In view of 

the h igh Malaria mcidenc e i>1 this a rea, 
fr1is p roj ect should be given priority 
since t h i s drainag e work :is a nec essary 

Pub. preliminary to the securing of a dequate 
Yes 738 ocal, community dra inage. 

Pub. 
Yes 738 

Ye s 

Yes 

$150,000 work unde r con trR.c t ; 
$350,000 needed to complete. 

Plfms comple te. This project will pro
vlde n eeded r ecr eation for the peopl ~ of 
Poten.u ,Heavener, l>i:en~. :md othe r small
e r toV<m s. 

This p roj ec t ?!ill provide needed 
recre::ttion facilities for Winnfield, 
Alex:mdria , 1-!~. tchi tochcs nnd surround
ings. Plans completed. 



PROJECT LIST - LOHER RED RIV£R BASHT 

P.rtOJECT 

2. Construction Projects, General (cont.) 

Atoka, Bryan, Choctaw, Coal, Joh.n.ston , LlcCurtain, 
and Pushmataha Counties, Oklahoma: Small water con-

ESTH1iA.TED 

FirtST 
Y.Ei..L~ 

servation projects. $ 302,500 

r-' 

lied Rive r Parish, belo'.'V Shreveport, Louisia..."la: 
Raising, enlarging, and extending existing levee 
system to improve flood protection. 

~~ 3. Construction Projects, l·.•Iunicipal Yla ter Sunply 
and Pollution Abatement 

Cov.e, Dierks, Foreman, Fulton, Garland, Horatio, 
Lockesburg, l;lcNeill, Mineral Springs, St amps, ru1d 
Washington, Arkansas; Bells, Savoy, and Lone Oak, 
Texas: Sewer systems. 

Ashdovm, DeQ.ueen, Hope, Lewisville, Magnolia, 1'Jash
vill8 , ~n.d Texa rkana, ArkAnsas; Avery, Bl ossom, 
Gilmer, Eew Boston, :md Waskom, Texas; Barksdale 
Field, and Shreveport, Louisiana; Ada, Idabel, and 
Antlers, OklahOI!1-'l: Sewe r sys terns nnd sewe.ge treat
ment plants or improvements to existing facilities. 

Atoka, C'iddo, Coa lgqte , Hugo, Pittsburg, TP.lihim't , 
Oklaho~a: Sewer systems nnd sewa ge trea tment plants. 

Mt. Pleasant, Texas: Improvements to sewage trea t
ment plant .• 

130,000 

373 ,000 

534, 000 

105,000 

21,000 

:; 

COST 

BALAHCE 
TO 

c o;,JPLBTE 

U) 
f=lU) 
l"'l ~-<1 
N p :j 
HCJ 
[-l:j Y-; 
00 
:.c::o 
8 
~ :>-1 
·lJ r.q 

Pub. 

1 

:B'or summer supply :in areas lacking 
adequate ground water. Atoka, Choctaw 
and Pushnatru1a p rojects have had 
$32,200 spent onfuem. Estimate here 
given inclu des $102,500 to finish fuese 
three projects. 

i 
' I 

Yes 738 Subject to findings of studies. 

No 

l'Io 

No 
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?:rt.G.nCT LIST - L0\7ER P.ED 3.IVE:rt. B.~SIY 

P:rt.OJECT 

3· Construction Proj octs, Municip?.l WA. t e r Supply 
~d Pollution ab~tement (cont.) 

Cumby, DeKnlb, Denison, Honey Grove, Hughes Springs , 
Linden, rilount Vernon, Sulphur Springs, Bogotrt ,.c!.tlantFt, 
Ce l es te, Clnrksv illG, Commer c e: , Coop.:;r, Deport, 
Greenville, La doni rt , Leona rd, liTnpl e s, Sh;.~ rmP..:'l , White 
wright, Winnsboro, ru1d Wolfe City , Tex~s: S ew~ge 

tr or--. t :non t p l 11.n ts. 

Cove, li'ulton, Garlqnd, Horatio, McN e il, Wash i ngt on , 
Ark:m sns : '.7a t cr supply sys t .. ; ms . 

EST I ~!IidED 

FIRST 
'[ I.,Art 

$ 647,000 

167, 000 

Ashdo;m, De Q,uean , Dierks, Foreman, Hope, Lewisvill e , 
if1-"1gnolia, and St~mps, ~rk-'Ulsn.s: :rt.epn.ir 'i:rat e r works. 133,000 

Cla rksville, Hon ey Grove , Linden , J efferson, Bonhnm, 
~hitewright, Celeste, Texas : Lnlargemen t of water 
production syst ems to provide peak cmd future demands. 

Greenville , wolfe City, Deport, Texas : 7ater trea t
ment plants. 

Commerce , Cooper, Dodd City, Ector, Hallsville, 
Mt. Pleas~~t, She rmrtn, Tren ton , Waskom, Texns; AtokA.; 
.Antl ers, Coalgnt e, Hugo, Stonevnll, Okl:::Ll-:tOrrJ.."l ; Robe- 1 

line, Louisinna : vl::t t e r suppli e s or i:rnprovemen ts. 

Pittsburg, Ta lihina , Oklnho~: Water suppli e s and 
improvements. 

105,000 

35,000 

626,000 

22,000 

COST 

B.ALA.i~CE 

TO 
COMPLETE 

" 

No 

No 

No 

lJo Prolimi nnry plans made. 

Ho 



PROJECT LIST - L01."iE::i rtED ?.I\'Ei 

I 
I 
I 

PrOJECT 

I 
3· Con s truction Prcjects, i•fun icipal Water Supply 

and Pollution A atement Cc.ont.) 

ESTIMATED 

FIRST 
Y~ .. 

Atlanta, Daingerfield! Detroit, Omaha, Pecan Gap, 
Pittsburg, Texar?~na, Texas: W~ter supply and sewer 
systems, or improvemerts to existing systems. ~ 94l, JOO 

GROUP 3 - DEFERRED . 
2. Construction P ojects General 

Red River at Denison, Texas: Dam and reser vo ir for 

COST 

flood control and pow r. 15, 000 , 00G $ 25,000 ,000 

Bossier Parish, Louis a.."la: Alternat e r esc rYoir pro
ject instead of autho ized (Pub. 738) Bayou Badeau 
diversion floodway pr :.]ect inYolving leveos and 
ditches to carry wato s of Bayou :Badeau and C;n;>ress 
Bayou to Red :rtiver. F br protection against hea.dwat Gr 
floods . 

S!Ilf1ll w:::1 t or cons ervc:tt on projects in 2 counti es in 
Texas and 2 counties n Ark~sas. 

-
C~ddo P~rish, Louisia~~: Bl~ck Bayou Dam ~"ld 
Res ervoir. 

Bienville Pnrish, Lou~sia"ln: Construction of c~rth
filled dam across Ba~u Dorchcn. t, f or restoration of 
Lake Bistine~u for fi1sh and g'l.me preserve. _, 

1,000,000 393 ,000 

200,000 

125,000 

71,000 

I 
I 

l'Jol 

I 

I 
I 
I 

I 
' I 
I N1 
I 
I 

li[~ 
I 

+ 
I 
I 

-' 

Pub. 
738 

Preliminary plans made. 

Value of power combined with flood 
control benefit s ~kes this proj ec t 
feasible. Pending the conclusions of 
the Corps of Engineers• study com
pleted but not yet r el eased. 

Co s ts to be obta ined f rom Chief of 
EnginoGrs 1 office in Washington; 
figures given are those for diver
sion floodway ; Louisiana Sta te's 
res ervoir costs apout same . 

Locations and plans dependent on 
stu~y project in Group A. 

PlDns for future work should include 
ptovision for avoidance of mn,laria 
~~zards. ? resent situation a matter~ 
concern to Louisi~nn Board of Health. 
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?ROJ ECi LIST - LOWER RED RI VER BASIN 

ESTi i•iATED COST U) 
qrn 

r3~ 
BALAlJCE 1-lc.!J 

FIRST p:; :;z; 
PROJECT TO 00 

YEAR ::r:1o 

COiiiFLET:E E-l 
i:J :..-. 
<ll fil 

2. Cons t :cuc t i on ? r o,j Gcts I Goner rtl {con t.) 

Sul phur Ri ver, Tcxn.s : Channel i mprove~en t f or flood 
control. $ 6oo ,vou $ 635 ,000 · l~ o 

Bois d'Arc Creek, Texns : Chn!'Jlel improve!llen t f or 
fl ood control. 25 ,000 

lh .t chi t ochas Pnr ish I Louisimm : Ext ens ion of l evee I on right b::m k of Red River . l~ o 

3· Constr uct ion Proj oc t s, lfu.n i c i pnl \1a t or Suppl y 
nnd Pollu tion Aba t ement 

Ada , Okl ahom.q, : Wat er soften ing plnnt. 50 ,000 l'ifo 

Dext er n.n d Pot t sboro, Texn.s: Wa t er suppl y . 20,000 No 

. . 

. 

cb 
'"" '"'"' ....... 
N 
1-l E-l 
1-r:j O 
0~ REi•!i.tlliKS ~ · 
E-l 
:.:::> 
<( 

Sutj ect t o r es tudy r:t. S to poss i -bl e i n-
elusion of r esar voirs i n pl <tn of flo od 
control. Au t hor i zed sur vey l.l.."l dor WP...y. 

Loui sinnl'i Str:1 t c ' s origi na l es t im.."l. t c 
$410 000 · $300,000 needed to compl e t e ' ' 

-



PROJECT LIST - LOW'ER .RED RIVER B.ASHT 

PROJECT 

GROUP C - IN:DETERi'!ii NATE 

gugo, Kiamichi River; Bossier, Bodcau Bayou; 
Caddo Lake, Cypress Creek; Darden, Sulphur River; 
Eagletown, Rnd Yashoo, Mountain Fork ~iver; 
Idabel, Little River; licGee, ~ fu.ddy Boggy Creek; 
Sandy Creek, ~lue rtiver; Springhill, Dorcheat 
Bayou; and ~~pelo, Clear Boggy Creek: Flood control 
and power reservo1rs. 

Delta- C:o:.mtzr Lev-ee Improvement District l\1 o. 2, 
Texas: Levees and ~hannel improvements. 

Hopkins Cou_~ty Levee Improvement District No. 4, 
Texas: Levees. 

Lamar Co' .. J.11ty Levee Improvement Distr ic t Eo. 3, 
Texas: Leve es and channel im_flrovemen ts. 

Black 3ayou in Cn.ddo Parish, Louisiana : ConstJ;"l).Ct 
18-mile levee along east bank of ~lack Bayou and 
Jeff erson Canal. Includes drainage structures. 
To protect against head,,va t or overflows. 

ESTiltlA1ED COST 

FIRST 
YEAR 

B.ALA.l~CE 

TO 
CG;;iiPLETE 

$5 , J00 ,000 $15, U00 ,000 No 

25, 000 No 

100 ,000 No 

71,000 Ro 

125, 000 No 

REMARKS 

To be restudied in connection with 
study project. Plans should include 
provision~ for the avoidance of 
malar1a hazards. 

Should await results of studie s of 
Group A. Preliminary plans made. 

Should await r esults of studies of 
Group .A. Preliminary plans made. 

Should await results of studies of 
Group A. PreliminarJ plans made. 

Preliminary plans made. Should 
P.,wai t r Gsul ts of Studies of Group A. 

" 

! 



PROJECT LIST - LOiVER RED RIVER BASIN 

PROJ ECT 

:Jnms for WP,tAr cons er vation i n i 1iill or 1'\.nd Sevi er 
Coun t i es , Ark~sns . 

:Jrnina ge b 1 <-l.feyet t e ~nd Little Rive r Corm t i a s , 
.Arkrm s~s . 

Fr ase r Creok Re s nr vo ir, Tox~s . 

$ 

ESTB!iA.TED COST 

F IRST 
YMR 

3, 000 

16,600 

B.UJU~CE 

TO 
CO;i.J>LETE 

I nd ot. 

No 

l'Jo 

No 



The 13e.sin of the Canedie.n River is made up of the basins of the twin streams, 

the North and South Canadian Rivers. These streams are erratic, and their 

regulation for all bent3ficial uses is the most important problem in the :Basin. 

G~N~RAL DESCRIPTION 

Th<OJ :B~-:.s in of the Canadian River includes the northeastern corner of Hew 

Mexico, ihe northern part af the Texas Panhandle, most of the Oklahoma. Panhandle, 

and e. s t rip through the middle of Oklehoma n eerly to the aastern boundary. The 

areais 47,500 square miles, of which 16,066 are in New Mexico, 13,372 in Texas, 

end. 18,062 in Oklahoma. 

The BD.sin is drained by two streem s, the North Cane.dien end South Cene.dian 

Rivers. For one hundrad mil a s they e.r.:3 s epare.ted by e. dist.~nc3 of only ten to 

twenty mil e s. Thay join forty mil .J s o:~bova the ju.'lction of the CMe.di an 2nd 

Arkansa.s Rivers. 

Thci South Cm1adien :Ba.sin is le.rger end ·hydrologic e.lly mor a important, 

though p o;;rha.ps less populous than its naighbor. No importent tribut eries ent er 

the South Cenc.dien .Jast of Major Long 1 s Cr eak, which joins it e.bout forty miles 

.3ast of th..; N.Jw Mexico-Texc-.s lin..; , until Littl e Riv er is r ee.ch . .;d. This ;:mtcirs 

the ma.in str0em 110 mil es from its mouth. Th0 drainaga er ea of tho South 

Ccne.die.n is 30,650 sque.r e mil cJ s, with 15,200 in NeiT M-Jxico, 8,800 in T3xo.s, md 

6, 650 in Okl ohome. Tha total l ength of tha riv ·)r is 900 mil ~s. 

Thu :B r sin of the :North Cen edi rm is ebout 460 miL~s long. In th0 Okle-

hom e. P anhen dl u it is approximet0ly sixty mil ~ s ~ide . A narrovr tongue cxt cmds 

.. 
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50 miles into New Mexico. mast from the hundredth meridian, the basin narrows 

rapi cil ;y from 50 miles to 1 2 or 15, a width it maintains for one hundred. miles 

before expanding into a crucie oval, a:pproximately 60 by 100 miles, ne aJ" its 

eastern end. About 30 miles east of the Texas line Wolf Creek joins the main 

stream. Deep Fork, the most important tributary draining 2,540 square miles, 

joins about 15 miles above the mouth. The North Canadian drains 16,850 square 

miles, of which 866 are in New Mexico, 4,572 in Texas, end 11,412 in Oklahoma. 

The South Canadian originates in a network of snow-fed streams, rising 

high upon the ea.stern slope of the Sangre de Cl'1risto range in New Mexico. Part 

of the drainage area rises above 12,000 feet altitude. The tributary streams 

fall rapidly until the pl ains aree. is r eached., but thereafter tha graCi.ient is 

less. At the mouth, the altitude is 450 f eet. 

Most of the riv ar channal :in ea.stern Eew Mexico and e.cross Texas lies in a 

broa.f. canyon from 300 to 600 f ee t bdlow the l av al of th•3 "Llano Estacado. 11 

Throughout Oklahoma th .a river occupi .;; s a wid8 meandering channeL 

Th0 North Canadian ris es in the plateau region of north<Jastern New ivloxico 

at a11 eltitudG of about 6,500 f eet. It falls rapid.lyfor 65 mil e s to 4,600 feet 

e.t th0 1T0vr Hexico-Oklahoma lina . Th0 f el l is comparatively rapid for the n 0xt 

165 milas. The river flons the entir e l 0ngth of the Oklahoma Panhend.le . In 

that Ci. istence it rec eivJs no importent tributari::3s from th8 North. 

Cr 0clc , uith a dra.inagc area of 1,870 sque.r u mil es, Palod.uro Creek ':7ith 1,660, 

end Tlolf Cr eek ·.1ith 1,660, ent Gr from the South. Throughout thJ eastern sec

tion t h0 riv 0r flo-.s very n ce.r to th J north edgG of its basin, 1h3 che..nn0l bdng 

in ple.c 0s, not mor a then thr ee or four mil ,Js from th e divide '17hich s epe.ratos 

tho North Ccnadian from th2t of the Cimarron River. The channel of tho North 
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Canadian is some two hunC.red feet higher than that of the Cimarron, anC. from 

50 to 100 feet above the.t of the South CanaC.ian. 

The population of the CanaC.ian Basin is 982,000, of which nearly 800,000 

are in Oklahoma, a little more than a hunC.rea thousand in Texas, and 82,000 in 
f' 

New :Ni exico, The urban population is 48.5 percent of th e total in Oklahoma, 

about 50 percent in Texas, and in New Mexico, about 26,6 percent. 

In Oklahoma the perc en te.ge of land in farms increases from 77 :in the east-

ern part of the basin to 96 in the PanhanC.le. The cropped area, however, is 

greatest in the vicinity of Oklahoma City, where it is 50 percent af the total, 

as compared with 22 percent in the extreme east and 27 percent in the we stern 

end of th.a Panhandle, 

The lena included in the basin in Texas is used for the production of 

wheat, corn, oats, barley, grain sorghums, ana for the grazing of livestock. 

In the New lliexico area ther e were 69 ,811 a cres under irrigation in 1931, 

and e. much large acreage in dry farming. 

The industrial activiti e s of the Canadian Basin are those connecteo. nith 

the proauction of oil, coal, ana natural gas, natural gasoline, anC. carbon 

black. Coal is proC.uced nee.r the east ern end. of the basin in Oklehoma, and at 

Dawson, New Mexico, in the extrema northwest corn er. The .Amarillo gas fi eld in 

Texas is one of the most important in tho Uni t <3d Ste.tes. P .3trol eum and ne.tural 

gas e.re produced in centrcl and eastern Oklahome.. The Texa s Penhendle is p os-

sibly thu most importmt single e.ree. in th0 country for th,3 production af n e.tu-

rel gasoline end. carbon blaek; thD area also conte.ins over threo thousand 

producing oil wells. Ther .3 is a halium ga s extraction plent in this area. 

Avurage annue.l pr ecipitation is ebout 26 inch8s in the mount ains e.t the 
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West. It ciecreases towarci the East to a minimum of about 15 inches e.t Te,ylor 

Springs, New Mexico, some 85 mil eo west of the New Mexico-Texe.s line. It then 

increases at a fairly 1miform rate to 42 inches at the mouth of the river. 

Throughout the basin more than 60 percent of the rainfall occurs in the five 

months lviay to September, though it tends to be more evenly distributed in ee.Si

ern Oklahoma. 

Stream flow in the upper basin is erratic. At Logan, New Mexico, which 

commencis 64 percent cf the total drainage area of that State, the e.vt3rage annual 

discharge of the South Cenadien Riv er is about 3251000 acre foe t. ~n~ maximum 

was 685 1628 in 1914 end of this 313,568 were cii sche..rgeci in tha rnon th of August. 

The minimum was 48 1 362 in 1 934 •7hen t wo t h irds of the tot e.l ceme in May and 

June, .Although 1910 vre. s tho year of minimum precipite.tion, th J discharge of 

the river \7f.'.S 391,890 acre f eCJt, 20 p ·:Jrc .mt mor,3 then tha av er ego . In the 

r ecorci -o eriod of 168 months t h dr J c1ere fiv 0 months in nhich th,:Jr v uas no dis-

charge \7hat ov ar at to gan, N em Mcxi co. Th c~r e e.r u no str .:Je.m gD.ging stations 

within the Canudi r:.."l Basins in Texes . At Ce.lvin I Okle.homa 105 miles from the 

mouth of tha riv Jr end 565 mil es b elo~ Logen , thor o are discharge r acords for 

only four years, 1906 c?Jld 1928-1930. The d. r a inaga e.r <;e. e.bovu this stc:.t ion is 

2.56 tim vs the.t abovo Logan. The averc.ge ennuel O..ischar g c:J af fu a South Cenadi£~n 

e.t this point is about 1,5401000 ecrc feet, n ,Jarly fiv . .3 times th:J aV c)re.gc a.t 

Lo gen . Th0 m~'Cimum, 1929, is 15 parcan t abov 0 th a uv .3r e.go , rnci thv tli.a i ·mum, 

1928, is 20 p ·3rc on t belou . So f e::.r ES mey be concluded from so short ['. r .J cord., 

th <J onnuc:l £'.v .;rage is l oss V£'.ri ebl ·J at Ce.lvin then o.t Logon. The distribution 

through th,J yue.r, ho Fev or, is as irr0gul e.r end. unc ;rtain. 

Tho ciuscription of pr ecipi t £'.tion distribution applies e.s ..,wll to tho 
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Uorth Cenac'-ian, but since its bRsin d0es not extend into the high mounte.in area, 

it does not :profit from the {;r'eater ntinfall of the high altitudes. 

T'ne greatest flood of record. on the :Harth Canadi an was in Octob er, 1923. 

The maxi!llum discharge at \Tood.wal:'d, Oklahoma was estimated. at 90,000 cubic feet 

per second on October 12. .At El Reno, Oklahoma, the maxiimun was 80,000 cmbic 

feet per second. on October 15. 

iviinimum fl0 \1T S are as importe.nt as flood discharge s, particularly if the 

streams are to he relied upon to carry off sewage effluents and industrieJ. 

we.stes, and. to furni-sh municipal and. industricl vH?.tar suppli es . Both the 

South CenaC.ian and North CanD.ciiLl!l Rivers h eYc:: gon-.:3 virtuelly dry. In 1 930 the 

cii scharge of thG South Cane.r.ien e.t Cel vin was only 45 cubic f 3et :per second 

for twolve consocutiv 0 deys in _4.pril, end we.s zero for s .3V·3r el P ')riocis of a 

weclc or mora in July, .August, Sv'Pt ,lmb.Jr, end Octob .:Jr. On the :north Cm1mUen e.t 

Wood\7e.rci, th -J minimum was 5 cubic f <J .3t p •Jr s ,)conci in .August enci 2 in Sop tomb cr 

of 1929. In 1930 it dropped to 1 cubic foot p er second in .August. At ':lutumka, 

less then 100 mil.:;s above thu mouth of th v riv0r, th.; d.ischarge dropped to 

67 cubic feet pur second in Sept 0mb 0r and. Octob ur, 1929. Hou8V.:;r, geg__; r .Jt:.d

ings aro not elueys reliable to ascertain the low flow of this stroe~; zero 

roacUngs of the ge.ges arJ from 1 to 4 f r3,3 t abovo the s tr -3arn bed, ~:md th.J sandy 

channels frequently shift, l ·3aving tho ge.ge rdmOV r3d from thtJ lov; f'lo11 chrnnel. 

RECOiv~viE:NDSD PLAN 

Irrigation. Irrigation is of first importanca in the Ne'7 Mexico, Toxo_s, 

and. \7es t orn Ok1£~homc portions of this basin. A numb 0r of existing syst 0ms in 

New i1~vxico are in need of improv ement or extensions. The Conche.s Reservoir on 
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the South Canadian is under construction. · It will. provide a water supply ade

quate for the irrigation of 45,000 acres in J:Jew Mexico. Detailed plans for a 

canal and distribution system to serve these lands have been mad e by the 

Bureau of Reclamation, and the project has been authorized by Congress; the 

Arch Hurl ey- Conservancy District has been organized under the required statu

tory provisions. A portion of the wat er from the Conchas Re s ervoir. if avail

able, might b e utilized in Texas and Oklahoma for such useful ~urposes as may 

b e determined to b e economically feasibl e . 

On the North Canad ian Riv er about 10,000 acr es in Tex e..s and Beaver Coun

ties, Oklahoma, can b e irrigat ed with wat er to b e stor ed in the Optima Res or

voir1 and about 20,000 e..cr os in Woodward. County can b e s ~Jrv eci from tho Fort 

Supply Reservoir. Construction of both r es ervoirs he.s bean e..uthori zod by the 

Congr ess, and initial funcis h ave b ee n alloca t ed. for th0 construction of tho 

Fort Supply proj ect. A study shoulc'. b ,:; mad e of the n ec essary distribution 

systom. 

Flood Cont.rol. Flood. control is of import e>nc e on tho stream s of this 

be.sin, p c..rticularly on tha low0r r eaches. lvie.ny sugg ..; st ed r oservoir sit os 

h ev e boon stucii ed by thu Corp s of Engineers, which conclucied the.t tha provcnt

e.bl o dameg c would not justify the cost of construction. Some of th0s 0 r 0s 0r-

voit· s 1 ho',7Gv er, m<w b e me.do to s 0rvc mor ,3 then ono purpos e. Tho further 

studi e s no '.7 in progr ..; ss, and oth·er studi os to b e mDd e , should b ,3 carr LJd out 

so c:.s to d uvolop th J b .Js t multipl e us 0 of th ,:; project s . In certain eT.::JC:'S 

ci ot e.il Gd studi;:;s hav e b 0on mDd o in tho p a st y r:;e.r 'J'Thich c.rc reflect ed in the 

proj uct li s ts. In other e.r eG).. S suppl c;mont e.l studi os of possibl e mul tipl 0 use 
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One quarter of the South OnJle.d.ie.n dr ainage area is above the Conche.s Reser

voir._ This reservo~r will contribute to the mitigation of severity of floods 

on the lower stream~ '111ere ere oth8r sites for storage evai lable in Texas, 

which should 9e further investi gated for their flood control possibilities of 

the upper half of the Sout~ Canadian drainage area. 

In tb,e No.rth Canadian, the Op'l;~me. Reservoir in Texe.s County, Oklahoma 

and the Fort ~pply Reservoir on Wolf Cre ek will serve for flood control and 

for irrigation, or municipal and industrial wat er suppli e s, as well a s to ~n

te.in a suitable dry se;:..son flow for sanitation in the riv ,3r. :'3oth he.ve b een 

authorized by thd Congress. The Opti ma Reservoir on the North Canadian has a 

draine.ge area of 2,560 squnre mil es and o. proposed ce:p 1>ccity of 77,500 acre 

feet. 'Ihe Fort Supply Res ervoir is t ant ~tiv ely pl E-.nned for e. cap e.city of 

208,000 a.cre feat, of which 108,000 woulci b e a1loce.t ed to flood control, and 

100,000 for other benefici al uses; of this ~ount 90,000 acr0 f ee t may be 

r eserv ed as a suppl 0mental water supply for Oklahomr·. City. Tho Fort Su1)ply 

ResGrvoir has e tri bute.ry drninage of 1,665 squr:.re mil as on Wolf Cre uk, th:3 

most prociuctive tribute.ry of th; upp er riv er. It is 130 mil a s d.ownstr c D.JTJ from 

the Optima • 

.A third. r e s arvoir in this syst em will b :J n ecessary in ord Jr to mc:dntain 

an adequate dry noason flow. An elt erne.te for th,J El Reno proj ect has b .:Jen 

proposoci a t Canton to control floocis on the lower river, andro insure a suffi

ci t3nt ultimat e vatcr supply for Okle.homa City. 

Rt3servoirs on Coldwater, Pnloduro, and Wolf Cre eks, in T-Jxe.s, should b e 

studied for flooci control end other usos. 

Tho Deep Fork will r equire flood prot ection by ~1orks entir ely independent 
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of t ho se on the main river. This streem has a drainage area of 2,640 square 

miles lying in a region where the precipitation averages 36 inches annually. 

The Corps of Engineers has studied the proposed Okmulgee Reservoir, which has 

a drainage erea of 2,146 square miles, a storage capacity of 400,000 acrefeet, 

and would p rotect an area of 42,850 acres. 

The Eufaula Reservoir, which has been proposed for flood control, would 

be located below the mouth of the North CP~adian and would control the entire 

drainage area of both rivers. Although situated in the Canadian Basin, its 

benefits would accrue only to the lo\111er .Arkansa s and to the Mississippi. 

Small Reservoirs. Small res ervoirs, chiefly to supply stock vrrater, are 

desirable improvements in the western pert of the ba.sin, but no specific pro

jects h ave b e.:m list ed. Res ervoirs to supplY watGr for irrigation should be 

constructed wherever econo~ically conv uni ent. Water for this purpos e is highly 

desirable, and if it is availabl 0 , ~vill add me.t eri ally to th<3 agricultural sta

bility and economic bel Pnc o of th e e.ree .• 

Conserva tion of Water e.t Source. Tha cons.Jrve.tion of we.t er by soil con

s c1rv2.tion methods, 1.'There it f D.lls, is Of importance in this basin v,rhcrc the 

soil orodas easily and the procipi t at ion is r elativ ely lo',7• Tho holding of e. 

small proportion of the rain o.t the point ,,vh er e it f Rll s will gr eatly incr ce.se 

the cmount of '7e.ter e.vailabl e for plant production. 

Stro2I!l Pollution. Stream pollution is of first importance in tho lo\7er 

and of the b e.s in. Few towns h e.ve compl c t.J tr eatment for municinal r~astes, and 

oil field \7as t e s end salt brinos di schergc into th.g stream. A numb ar of s uw-

ega tr eatmen t plants ar o n oedod. Bett or sanitary conditions can b e bro~t 

c:>bout b y increo.sing th 3 dry s eason stree.m flo ':7 so th at effluunts may b 0 suit-
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ably diluted, by providing adequate treatment plants for domestic and indus

trial wastes, and by pi4o~riding prOper operation of these plants by trained 

operators. To control stream pollution, an interstate compact between the 

State Health Departments would be helpful in regulating domestic and industrial 

waste discharges. 

Water Supply. Water supplies are known to be inadequate in meny towns 

end cities, but detailed information is not a.vailable. The largest and most 

important water supply problem is that of Oklehoma -City. In order to insure 

adequate supply for -the future, the city desires to obtain reserve store.ge of 

100,000 acre feet. 

Ground Wa.ter. Drought conditions of th<J past five years in Kansas end 

Oklahoma have raised sorious qu~;Jstions rvge.rd.ing the maintenance of the farm 

population in the basins of the upp,Jr ArkensL·s cnd tht.J Cimarron Rivers. Thesa 

cond.i tions might bo improved by thG establishment of irrige.tad tre.cts for sub

sistence crops to supplement cash income. Tha extent to which such tre.cts mey 

be establi-shud saf 3ly cannot b0 detormined until adequet,J ground vmtor . stud.ies 

h<'.Vo boon completed. Those studi -3s should inclu<ie a d3termine.tion of tho ox-

tunt of suitabl -J WP.ter e.rae.s, tha Ci.cpth and, typ o of aquifars, th<3 ['ll)Ount of 

Ci.ra\7-Ci.ovm relative to eccure.toly mee.sur0d pumping, the ret3 qf rochC!.!'g0, end 

th3 dotormine.tion of e. safe Dmount ·Of withdre.waL These demonstrationAl pro-

jects could ba undart cken immedietoly to show what crops can be grown under 

irrige.tion in wost0rn Kensas and Oklahoma, e.nd to determin -3 th0 best m0thods 

of han<iling such crops. Such dJmonstre.tionel projects should. be under the 

diroction of tho land-grent coll ,Jgcs end the Depe.rtmen t of .Agricul turo, and 

should not bo initietcd until it hr.>.s bo .:m shown that th,J stat .Js ce.n v.n<i £>.r0 

propar,1d to prot oct thu e.ve_ile.ble ground we.ter from overdrc.'!ft. 
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PROJ'ECT LIST - THE C.AN.eilli.iill RIVER BASHJ 

PROJECT 

GROUP A - Ii'IIidEDIATE 
l. Investigation Projects 

Study of methods of disposing of salt water in the 
oil fields in the Canadian River basin in 
Oklahoma. and Texas. $ 

Big Bend flats on South Canadian River in Dewey 
County, Oklahoma: Preliminary study of diversion 
dam and sys~em for irrigating 25, 000 acres. 

Canadian River Basin: Investigation of ground wat~r 
supply for rural and urban needs throughout basin. 

Canadian River 3asin: Further studies of water use 
and control throughout basin. 

Mustang, Rabbit's Ear, Paloduro a~d Wolf Creeks in 
Texas: Preliminary investigation of reservoir sites 
for storing water for irrigation. 

Study of possibilities of irrigation systems corol
lary to Optima and Fort Supply reservoirs in Texas 
and in Beaver and Woodward Counties, Oklahoma. 

ESTUU..TED COST 

FIRST 
YE1ill 

lO,uOO $ 

5,000 

20 ,000 

50,000 

20 ,000 

50,000 

:BALANCE 
TO 

COMPLETE 

40, 000 No 

No 

80, 000 l~ o 

50,000 No 

No 

No 

REMARKS 

Five year study. Program contem
plated. 

Five year program contemplated. Con
tinuation of work begun by Texas 
Board of Water Engineers, New Mexico 
§tate Sngineer and Oklahoma Division 
of Water Resources. 

Preliminary investigations by Corps 
of Engineers have been authorizedfor 
South Canadian in Oklahoma and for 
the r orth Canadian. 

Several localities need water for 
irrigation. 

• 



-, 
I 

PrtOJECT LIST -

i 

I 
PROJECT 

I : 
I 2. Construction Projects, General 

Canadian River Basin: Establishment and maintenance 
iof stream gaging, precipitation and evaporation 
!stations; silt observation stations and obser• ation 
!wells; and the correlation and analyses of the data 
!obtained therefrom. $ 

!woodward County, Oklahoma: Fort Supply Reservoir on 
~ ~olf Creek for flood correction and storage. 
i 
I 

I La Cueva, New Uexico: Earth fill dam on the Mora 
l~iver for retention of floo~ waters for irrigation. 
I 
i 
I 

I 
Texa<; County, Oklahoma: Optima Reservoir on Beaver 
River for flood correction and storage. 

Colfax County, New Mexico: Completion of Miami Dam 
to in~e cultivation of about 6 , 500 acres of 
fertile farm lands. 

!Clayton, New Mexico: Storage reservoir to augment 
urban water supply. 

j.C~uay and San Miguel Counties, New Mexico: Canal and 
· lateral system on Conchas irrigation project, to 
irrigate 45,000 acres in vicinity of Tucumcari. 

0 

l 
'PRE CiUUDIAN RIVER l3ASIN 

1 . 
~STillii;;TED 
i 
I 

~ST 
.fi.R 

I 
! 
l 
I 

'i 
I 

l 

l po, coo $ 
' I ,, 

1 qioo ooo 
' ' ' 

t 
i 

476,000 
I 
I 
I 

I 
I 

1 ,~00 , 000 

I 
16o ouo 
I ' 
I 

176,000 

I 
2,500,000 

COS'r (I) 
(::l(l) 

~~ 
HO 

BALANCE ~:z; 
00 

:ro :r.o 
E-1 

COi1!PLETE :::::>>< 
.-,: fTl 

35, 000 No 

1,585, 000 Yes 

No 

530, 000 Yes 

5.655, 000 

~ , _ _, 
C· I 
H 
N 
HE-I 
~D 
8'-"1 
"~' E-1 

~ 

Pub. 
738 

Pub. 
738 

I 
REMARKS 

I 
I 
i 
I 
I 

' i 
Additional data colleetion jis as 
urgently necessary in the ~asin as 
any o ther studied heretofoi e. 

I 

'I 
j 

·I 
Plans comolete; core drillings have 
been made~ Authorized for qonstruc
tion under WPA program, allocation 
not made; estimated cost c4vers dam 
and irrigation system. j 

I 

Further in~estigation ~n p~ogress. 
! 

Preliminary plan~ and surv+ys made. 
Approximately $50 ,000 alre~dy spent 
by farmer•s development co~any. 

I 

l 
Authorized for constructiom under 
WPA program; allocation not made. 

I 
Detailed surveys have been jmade; 
funds for first year have been 
allocated by WPA. 
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PROJ3;CT LIST - '1:'18 C.A:i.~DI.rl.l\ RIVER BASH' 

I 
I 
I 

?3.PJECT 

2. Construction ?ro.iects , General (cont.) I 
Cimarro~ , Ha r per and Texas Counties, Oklahoma: We l 1J 
near Boise City, Guyman, and LaVerne for irrigatio~ 
purposes. 1$ 

'i\Toodward County, Oklahoma: Reservoir and water ma:ins 
f or irrigating nurseries and f or fire protection a t 
f ield station of 3ureau of Plant Indus t ry. 

Mora Cou..'1. ty , New Mexico: Irnprovemen t of Colmar 
irrigation system . 

Golf~ .Cm.mty, 1-.:ew f,1exico: Dam and r eser:voir at 
iviaxwell site f or storage of waste water and for 
irriga tion purpos es . 

i,Jiora County, }Jew ·iiexico: Eradication of malai·ia 
mosquito breeding a r eas by fill and drainas e. 

Lincoln County , Oklahoma: Drainage f or farm lands. 

Hughes County, Oklahoma: Dra ina ge for farm lands. 

Colfax County, 1-Tew iJlexico: Repair n.nd r a is e height 
of Springer Ditch Res ervoir for irrigation oi 
6 ,000 acr es u~der exi s ting right. 
! 

ZSTIW\.TBD COST 

?IRST 
YEAR 

50 , l)OO 

50 ,000 

23, 000 

23, 000 

32, 000 

72, 000 

34, 000 

55 ,000 

B..t:i..Lb.NCE 
TO 

COA?LE'l'E 

~C)llllcari, New Mexico: Concms Da m and Reservoir for 
flood control, irrigation and wat er supply. l, OOO, OuU $ 3,750 ,000 

I 

I 
}'o 

No 

l'i o 

No 

. }-T 0 

RElilt.-RKS 

Preliminary plans made. 

Present water supply i nadequate. 
Sketch plans have been completed. 

?l~~s compl e ted. 

Plans completed . 

Pl ans prepa r ed . Approved for 
construction under J?i~ program. 

? ub. $4,7 50,000 estim-"l.t e is a mount r e
Yes 73 8 quired to compl e te project which is 

under construction. 

I 
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PROJECT LISI' - T:s:E C.At\ADIA:'J RIVER BASHJ 

PRO.J:ECT 

2. Construction Projects , General (cont.) 

~emonstration project of use of well water for 
subsistence farming by installation of deep wells 
and irrigation system for 20 acre plots. 

3, Construction Projects, Municipal Water SuppJy 
a:1d Pollution Abatement 

Oklahoma City, Oklahoma: Improvements to supplement 
~resent water supply. 

l Shp,•:.noa , O:klahoma: S<wage treatme:2 t :plant. 
I 

Allen, Beav<3r, Blanchard, Depew, Eufaula, Gage, 
5:aileyville, F.artshorne, Kona·;va, McAlester, ~.1cLoud, 

Morris, liio rman, Purcell, Seminole, Shattuck, Strat
ford, Tho~as , Watonga, Weleetka, and Woodward, 
Oklahoma; ~loy, Ne•v :Acxico; :Borger, Canadian, Dullk'l.S, 

Perryton, Stinnett, Stratford, Texline, llhitedeer, 
Texas: Improvement s to sev;rer systems and s ewage 
treatment ~lants. 

Ada, Ch~ndlcr , Jon 3s City, Oklahoma: Improvements m 
sewer systems and sewage treatment plants. 

l!icAL::st er, Oklahoma: Wa t2r supply improvements. 

~Oklahoma City. OklahOlllc'1.: Improvements to sewage 
disposal plant. 

ESTl,,lATED CGST (/) 

(::lr:n 

Fil~ L'l 

:&ALAi.'JCE 
H r_'j 

lliiST r:ri~ 
00 

YEAR TO ~0 

CGiviPLETE 8 
::::>:>-< 
--:4 r:q 

20,000 

l , 000 , ::}JO :rJo 

250,000 

660,000 

210,000 

193,000 

800 ,000 

0 ........ 
.~~ 

H 
_.;] 

H8 
(:riO 
0 -~ 
::J:1 
8 
b 
·.:J! 

Estimate assumes two projects in 
Oklahoma at $10,000 each. Withdrawal 
of water to be subject to adequate 
State control. 

Cost of these improvements included 
in estimate for Fort Supply Res ervoir 

No treatment facilities at present. 

Preliminary plans made, after study 
by a bonrd of consulting engine8rs. 
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PROJECT LIST - THE CANADWJ RIVER BASIN 

ESTil-iiATED COST 
(/) 

~en 

t-----...-------4~~ HCl 
PROJECT 

3· Construction Pro j ects, i'lunicipal Water Supply 
and Pollution Abatement (cont.) 

FIRST 
TEAR 

BALANCE 
TO 

co:,iPL31'2. 

Oklahoma City, Oklahoma: Improvements to city wat er 
system, including extension to purification, im- l 
provemen ts at Lake Overholser Reservoir, and :improve 
ments to distribution system. $1, 000 ,000 $ 1, 000 ,000 

GROUP 3 - DEFERRED 
2. Cons t ruction Projects, General 

Colfax County, New ivlexico: Improvemen t to Colfax 
Irrigation District. 

~laine County, Oklahoma: Reservoir on North Canaruan 

75,000 

for flooQ. control and storage of water. l, OOO, vOO 

Potter County or Hutchinson County, Texas : Flood 
protection reservoir at Amarillo site or Borger 
site on Canadian River. 1, 000 ,000 

Union County, !Jew Mexico: Earth-fill dam at Claphan 
site for flood protection and irrigation; Rlso 
5 mil es of canal. 100 ,000 

5.032, 000 

3.325,000 

~ :z; 
00 
~0 
8 
:::>::-. 
·~ P=l 

No 

:No 

_, 

Preliminary plans made; no major 
improvement to system since 1923. 

lp 1" . l d re 1m1nary p ans rna e. 

Estima te is approximate. Report on 
selection of exact si te in prepara
tion by Corps of Engineers. 

Contingent upon whe ther Conchas 
Reservoir (now under construction) 
can give satisfactory flood protec
tion without the additional 
r eser voir:. 

Plnns n earing compl etion. 
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PROJECT LIST - THE C.ANADI.AJ.-1 RIVER BASIN 

PROJECT 

}- 2. Construction Projects. General (cont.) I Colfl'tx County, New lviexico: Reservoir on Urracn 
Creek, 10 mil8s west of Springer for furnishing 
supplemental water for irrigation of 1,500 acres . $ 

3· Cr:mstruction Projects, lv'm.nicipal Water Supply 
and Pollution Abatement 

Greenfield, IndianolA., Morris, Okfuskee, lfetumka, 
Okln.hom8.: W::t te.r supply improvements. 

norger ~d DalhRrt, Texas: Water supply. 

GROUP C - DJD:2TEfu'VIIl~.ATE 

Okm.;.lgee COUJ.'1ty, Oklahoma: Fl~od protection reser-

ESTHi.lA.TED 

FIRST 
YEAR 

20 ,UJO 

251,000 

915,00J 

voir on Deep Fork River. 1,000 ,000 

Union County, New Mexic o: Water control of Ute 
Cre6k for flood control nnd water conservf.l. tion. 

Union County, Ne?r Niexico: Dam ;md storage reservoir 
:t t Greenville for flood protection. 

Union County, Ne'l,'?' Mexico: Dam at Tramperos site for 
flood pro tection and storl'tgo. 

200,00\J 

100,000 

300,00J 

COST (I) 
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4,260 ,000 No 

No 

No 

No 

r..'J 
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N 
1-18 
~0 
0-:.tl 
:Il 
8 

~ 

·~. 

REMARKS 

Plans prepared . 

Further studies necPss~ry including 
consideration of smaller res,=.• rvoir n.t 
t~ site .<tnd study of other smaller 
reservoirs upstream. Cost esti~te is 
for Okmulgee res ervoir as studied in 
n 30811 report. 

Plans in prep~ration. 

PrclirninA.ry plru1s prepared. 

~lnns nearing completion. 
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