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PREFACE 

In order to estimate costs and other characteristics of 
sewage collection and treatment systems, it is necessary 
to make estimates of future service areas, treatment plant 
locations, lift station locations, and trunk line layouts. 
These locations and configurations are estimated for pre­
liminary planning purposes and should be considered as 
approximate rather than specific. Accordingly, the loca­
tions and configurations presented within this report are 
not specific requirements of the plan. The exact location 
and sizing of sewer collection/treatment system elements 
will be determined for a given service area when a detailed 
engineering study is done either as part of the 201 Facility 
Plan or as part of a preliminary engineering study under­
taken independently of the grant program. Appropriate 
changes in the recommendations of this report will be made 
at that time as necessary, to reflect actual conditions 
for the area. 
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CHAPTER A 

INTRODUCTION 

S ect ion 2 0 8  of the C lean Water Act of 1 9 7 7  ( Pub l i c  Law 9 5 -
21 7 )  requ i re s  areawide wastewater treatment management 
planning be per formed throughout the nation . The planning 
descr ibed in thi s Section of the Act consists of two type s : 

1 .  In areas with complex water qual ity problems the 
Governor des ignates ( a )  the boundarie s of each 
such area, and ( b )  a local pl anning agency which 
is re spons ible for prepar ing a wastewater treat­
ment management plan for that area . 

2 .  The State i s  respon s ible for preparing a water 
qua l i ty management plan for the remainder of the 
S tate not des ignated by the Governor . 

The pol i c i e s  and procedures e s tab l ished by the Environmental 
Protection Agency, for the accomp l i shment of Sect ion 2 0 8  
planning b y  both the State and des ignated areawide planning 
agenci es , are set forth in Title 4 0, Code of Federal Regu­
l ations, Parts 1 3 0  and 1 3 1 . 

Wi thin Texas, e ight areas have been de s ignated by the Gover­
nor as being comp lex wate r  qual ity problem areas : Kil leen­
Temple, Southea s t  Texas, Corpu s Chr i s ti, Da l las-Fort Worth, 
Houston, Lower Rio Grande Val ley, San Anton io, and Texarkana . 
In order to p repare a water qual ity management plan for the 
remainder of the state, the state has been divided into 
f i f teen p l anning areas . The boundaries of the se f i f teen 
are as e s sent i a l l y  follow the hydrologic boundar ies of the 
ma j or r iver basins . 

The water qua lity management plan being prepared for each of 
the se s tate p l anning areas con s i sts of two primary docu­
ments : 

1 .  Vol ume I .  Basic Data Report inc ludes information 
on exis ting wastewater treatment faci li tie s ;  
exi s ting water qual ity ; exi sting land use pat­
terns ; existing population ; and pro j ections of 
e conomic growth, population, and probable land use 
patterns . 
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2. Volume I I . Plan Summary Report presents the 
recommended plan for water quality management and 
the legal , f inancial ,  and institut ional require­
ments of that plan . It  also include s  a descrip­
t ion of feasible alternatives ,  an environmental 
a s se s sment , and a summary of public partic ipation 
activities conducted in the development of that 
plan . 

The following document i s  the f inal report ( Volume I I . 
Plan Summary Report ) for the Upper Colorado Bas in . I t  wa s 
developed through the e f forts of the Colorado River Mun i c i ­
pal Water District , for the Texas Department of Water Re ­
sourc e s ,  in conformance with the S tate o f  Texas Cont inuing 
Planning Proce s s , as amended , Apr il , 1 9 7 6  and the appropr iate 
federal regulations . All plan content elements as spe c i f i ed 
in T i tle 40 , Code o f  Federal Regulation s , Part 1 3 1  are set 
forth in e ither Vo lume I .  Basic Data Report or Volume I I . 
Plan Summary Report . 
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CHAPTER B 

PROBLEM DEF INITION 

Volume I identi f i e s  two c ategories of problems which are to 
be addres sed in Volume II . The first c ategory include s 
water quality problems which can be identi f i ed from an 
analy s i s  of in- s tream water quality data . The second cate­
gory of p roblems include s tho se which are due to needs for 
var iou s type s of wastewater system facilities in a given 
community . The following problem def inition chapter sum­
mar i z e s  the spe c i f i c  in-stream water quali ty problems and 
facility needs which are addres sed in this volume . 

1 .  WATER QUALITY PROBLEM 'AREAS 

The purpo s e  o f  Chapter F ,  "Water Quality Asses sment" , in 
Volume I was to analy z e  exist ing data and make compari sons 
of exi s ting water quality level� to the water quality stan­
dards in o rder to identify water quality problem areas . The 
ma j ority o f  the data used to de fine water quality problems 
came from the following two source s : 

1 .  Texas Department of Water Re sources Sur face Water 
Monitoring Network 

2 .  United State s Geological Survey Cooperative Program 

The water quality problem areas are generally def ined as 
segments w ithin e ach basin that have shown violat ions of the 
Texas Water Quality Standards as establi shed by the Texas 
Departmen t  of Water Re source s . 

Following i s  a summary of the problems identi f ied in Chapter 
F and o ther in- stream water quality problems wh ich have been 
ident i f i ed subs equent to the preparation of Volume I .  
The se add i tional problem areas have been identi fied as a 
result of public hearings , advisory committee meeting s and 
the rev iew o f  Volume I by interested partie s .  
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Dissolved oxygen (DO) deficits are the most common water 
quality problem in the Colorado Basin. Only one stream 
segment (Pecan Bayou) has exhibited extensive DO problems . 

The foLlowing discussion wil l present in numerical order 
the water quality problems exhibited by each segment .. 

a. Seqrnent 1401. The portion of the Colorado River which 
is tidally influenced (Segment 1401) exhibited a si ngle water 

quality violation during water year 1973. On December 13. 
1972. mon i toring station 1401.01 loca ted at FM 521 north of 
Matagorda exhibited a DO concentration of 4.7 mg/ 1. It was 
visually observed that the sample was collected under normal 
flow conditions, and the analysis of the water sample indi­

cated that the other measured chemical parameters were within 
the normal range of ambient conditions. There were no non­
compliant measurements recorded during water year 1972 or 
water years 1974 through 1977. 

b. Segment 1403. Lake Austin (Segment 1403) exhibited one 
water quality violation during water years 1972 through 1975. 
On July 11, 1975, monitoring station 1403.03 located near the 
lake's headwaters at Lakeland Park exhibited a DO concentra­
tion of 3.6 mg/1. This same station recorded a noncompliant 
DO measurement ot 3.8 rng/1 in 1976 and two noncompliant DO 
measurements during 1977 of 4.8 mg/1 and 1.8 mg/1. 

c. Seament 1408. Segment 1408 consists of Lake Buchanan. 
During Water Year 1976, statiori 1408.03 located near the 
headwater exhibited an annual average chloride concentration 
of 110 mg/l. The stream standards for Segment 1408 specify 
a maximum annual av�rage concentration of 100 mg/1. No no�­
compliarit: measurements had been recorded prior to water year 
1976 and none were recorded during water year 1977. 

d. Segment 141.0. Segment 1410 of the Colorado River. 
located between the San Saha River co�fluence and E. V. 

-Spence Reservoir, generally exhibited pH values that ranged 
from 7.0 to 8.5. However, on February 14, 1974, monitoring 
station 1410.01 lo cated at SH 16 n orth of San Saba e�hibited 
a noncompliant pH value of 8.8. No noncompliant pH values 
were recorded in this segment during water years 1975 th rou1h 
1977, but on August l, 1977, station 1410.03 recorded a non­
compliant DO m�asurement of 4.8 mg/lr 

• 

e. Segrnen_t 1411. Segment 1411 consists of E. v. Spence 
Reservoir. During water years 1976 and 1977, station 1411.01 
exhibited annual average chloride concentrations of 510 mg/1 
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and 605 mg/1 , respectively. The stream s�andards. for segment 
1411 specify a maximum annual average chloride concentration 
of 500 mg/1 . No noncompliant measurements had been recorded 
prior to water year 1976. 

f. Seqment 1412. Segment 1412 is the Colorado River between 
FM 2059 near Silver to Lake J. B. Thomas {Colorado River Dam). 

On July 6, 1976, station 1412.01 recorded a noncompliant DO 

measurement of 1. 2 mg/1. There were no noncompl ian t measure­

ments during water years 1972 throu gh 1975 or in water year 
1977 . 

g. Seqment 1417. Pecan Bayou { Segment 1417) has exhibited 
extensive DO problems beginning as early as water year 1972. 
This segment exhibited fifteen DO violations prior to water 

year 1976 which ranged from 2.8 mg/1 to 4.5 mg/ l . Twelve of 
the fifteen DO vio lat ions were recorded at station 1 41 7 . 01 
located at FM 2126 southeast of Brownwood. The .other three 

DO violations were exhibited by stat ion 1417. 02 located at 

US 77 at Brownwood. S tation 141 7 . 01 exhib ited two low DO 
measurements of 4.3 mg/1 and 2.5 mg/1 du ring water year 1976. 
and another low DO measurement of 4.2 mg/1 during water year 

1977. Station 1417 . 02 exhibited a noncompl iant pH value of 
8.7 in water year 1977. 

h .  Segment 1418. Segment 1418 consists of Lake Brownwood. 
No noncompli ant measurements were recorded in the segment 
�uring water years 1972 through 1975. During water year 1976, 

however, station 1418.03 recorded low DO measurements of 
4.6 mg/1 and 4.4 mg/1. This station also recorded a high 
annual average of chloride concentrations of 187 mg/1 and a 

high annual average of total d issolved sol ids concentrations 
of 556 mg/1 during water year 1976. No noncompliant measure­

ments were recorded in the segment during water year 1977. 

i. Segment 1419. Segment 1419 consists of Lake Coleman. 
The segment exhibited no noncomplian t measurements during 
water years 1972 through 1975 . However . during water years 

1976 and 1977 annual chloride averages of 11 2 mg/1 and 
119 mg/1 , respectively, were recorded. The stream standards 
for this segment specify a maximum annual averaqe ch l oride 
concentration of 100 mg/1 . 

j. Segment 1501. The tidal portion of Tres P3lacios Creek 
(Segment 1501) has only one moni toring station. In wa ter 

years 1973 and 1974, s tation 1501.01. located at F� 521 
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east of Palacios exhibited DO concentrations of 3 . 7 mg/1 a nd 
4 . 5 mg/1 , respectively . No nonc ompliant DO mea surements were 
recorded during water years 1975 through 1977 . 

k .  Segment 1502 . The portion of Tres Palacios Creek above 
tidal 1nfluence s  {Segment 1502)  generally did not exhibit DO 
concentrations le s s  than 5 . 5  mg/1 . However , in 1973 monitor­
ing station 15 02 . 01 exhibited nonc ompliant DO c oncentrations 
of 4 . 3 mg/1 and 2 . 7  mg/1 . No nonc ompliant DO measurements 
were recor de d  a fter water year 1973, but s tation 15 02.01 
rec orded a total di s s olved s olids annual average c oncentra­
tion of 2786 mg/1 in water year 1976 and an annual average 
chloride c oncentration of 2 5 7  mg/1 in water year 1977 . The 
annual average for total dis solved s olids wa s derived from 
four sample s with individual value s of 32 0 mg/1 , 32 5 mg/1 , 
375 mg/1 a nd 10,12 5 mg/1 . The stream standards for total 
dis solved s olids and chlorides for this segment are annual 
averages of 6 00 mg/1 and 2 5 0  mg/1 , respectively . 

1 .  Segment 2 452 . Tres Palacios Bay including Turtle Bay 
exhibited no DO violations in water year 1972 . I n  wate r  
year 1973 , both of the monitoring stations loc ated on thi s  
segment exhibited DO vi olations . On December 13 , 1972 moni­
toring s tation 2 452 . 01 exhibited a DO measurement of 4 . 1 mg/1 
and on September 13 , 1973 , when flood c onditions were ob served 
in Tres Palacios Cree k ,  a DO violation of 4 . 1 mg/1 was rec orded 
at monitor i ng station 2 45 2 . 02 .  There were no nonc omplia nt DO 
measurements recorded during water years 1974 through 1977 . 

2 .  FAC ILITY NEEDS 

The water quality problems in the Upper Colorado S tudy Area 
are a s s ociated principally with nonpoint s ourc es of pollution 
rather than those from point sources . I t  can be seen from the 
inve ntory that mos t municipa l and industrial operati ons do not 
di scharge effluent i nto the water ways of Texa s . Those fac ili­
tie s which are di scharging are e ither in c ompliance with permit 
standards or are actively working on improvements to meet those 
standards .  The City of Midland has been identified as needing 
further examina tion of wastewater treatment fac ilitie s in light 
of recent growth . Other c iti e s  requiring expansion of existing 
facili tie s during the five-year planning period i nc lude Denver 
City , and Winters; the City of S eminole may require a small 
expansion by 1990 . The C ity of S tanton has s ubmitted an appli ­
cation for a S tep 1 Facility Planning Grant and the citie s of 
Ballinger ,  Big S pring , Brownfield ,  and S nyder are curre ntly 
prepar i ng or have recently c ompleted S te p  1 facility plans to 
address their needs . A centralized was tewater c ollec tion system 
and ce ntralized wa stewater collection and treatme nt facilitie s  
are recommended for the septic tank c ommunities of Sand S pr ings 
and Wellman ,  respectively . The cities of Ackerley and Wes tbrook , 
originally s ewerage planning area s ,  have been· found to have no 
c onstruction needs due to the adequacy of continued utilization 
of septic tanks . 
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Al l industrial di schargers retain the ir wastes on the ir 
respective premi s e s  and are thus not a problem . There 
are s ome s tream e lectric generation coo l ing water systems 
in the s tudy area , but thei r  e ffluent is retained in local 
re servo i r s  and has not created any water qual i ty probl ems . 
Some res earch has shown that the e f fluent o f  those power 
plants i s  benef icial to some types of f i sh production . 

Facility needs in the Upper Colorado S tudy Area have been 
discerned during two phases of thi s  208 planning e f fort . 
During the bas ic data gathering e f fort , evaluation rested 
primari l y  on existing vi s ib l e  needs . The s econd phase , 
data evaluation , ident i f ied areas needing expans ion or 
need ·systems by 1983 based on proj ected waste loads . 
Specif ic detail s  concerning facility needs are found in 
Chapter D o f  this report . 
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CHAPTER C 

S UMMARY OF PLAN 

1. WASTE LOAD ALLOCATIONS FOR WATER QUALITY SEGMENTS 

The Upper Co lorado S tudy Area i s  made up of three river seg­
ments and a port ion of a fourth segment . The se segments 
inc lude a l l  o f  Segment 1 4 1 1 , 1 4 1 2 , and 1 4 1 3  and only the 
porti on o f  segment 1 4 1 0  whi ch l i e s  above the conf luence of 
the Colorado River and the San Saba River . Al l o f  the s e  
segments a r e  e f f luent l imited segments and , therefore , do 
not require waste load al l ocations . 

2 .  1 9 8 3  PLAN 

Inc luded in th i s  s ection are summaries o f  the final areawide 
plan recommendat ions for communities that require upgrading 
of exist ing f a c i l i t i e s  or implementation of new facil ities 
wi thin the next five year s in order to meet state and fe­
dera l  s tandards . For each community the opt imum alternative 
is pre sented a long with any requirements concerning moni­
toring programs , data handl ing systems , and appropriate 
revi s ion mechani sms . 

a .  Bal l inger . The City o f  Bal l inger currently has a pre­
par ed S tep 1 facil i ty plan submitted for approval . The 
optimum a l ternative con s i sts of upgrading the exi sting 
treatment fa cil ity by convert ing the pre s ent anaerobic 
proce s s  to an aerob i c  configuration and add ing chlorination 
f ac i l ities . It  i s  fel t  that the planned improvements are 
adequate to br ing the fa c ili ty into comp l i ance . 

b .  Blackwe l l . The City o f  Blackwe l l  currently re lies on 
s eptic tanks a s  the ir method of wa stewater dispos al . It  i s  
bel ieved that the continuance of septic tank usage i s  the 
mo st cost e ffective solution to treatment requirements . 
Al though the under lying earth strata con s i s t s  o f  mainly 
imperme abl e  soi l s , the upper soil layer coupled with a high 
evaporat ion rate ( approximately three time s the average 
rainfal l )  should be adequate for drainage f ield purpo ses and 
prevention o f  runo f f  from reaching the re servoir . It i s  
recommended that a n  e f fective sept i c  tank control ordinance 
be e s tab l i shed by the City in order to insure adequate 
des ign and proper construct ion of any new systems . 
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c. Oak Creek Re servoir . The Oak Creek Reservo ir res iden­
tial area uses septlc tanks for treatment of domestic wa ste­
waters.  Problems have arisen in this area due mainly to 
ei ther inadequate des ign or improper construct ion o f  ex i s­
ting septic tank systems . Many of these problems have been 
corrected through e f forts of the Texas Department of Health 
and a septic tank cont rol ordinance is  be ing e s tabli shed for 
the area. Al though drawbacks appear to ex i s t  for septic 
tank systemsj it is con s idered the mo st cost e f fective 
selection and , in add ition , it  is bel ieved that the control 
mea sur e s  implemented wi l l  deter any further contaminat ion of 
the reservoir . The propo sed ordinance wi l l  s erve to contro l 
construct i on o f  new sys tems and correct probl ems in ex ist ing 
sys tems. 

d. Winters . The City presently treats its wa stewater s by 
ini tial treatment in an Imhof f  tank and final treatment in 
oxidation ponds . The sy stem is c l a s s i f ied as " no d i s charge , "  
a s  the e f f luent i s  used for irrigat ion purposes . Due to 
highly impermeable soil layer s the area is not conduc ive to 
the employment of septic tanks . Three alternatives have 
been studied for po s s ible select ion, with an oxidation d i tch 
type plant ( known as  a racetrack ) determined to be the mo st 
cost e f fective. Cons truction o f  the new plant can be ea s i ly 
f ac i l i tated by tying into the exist ing s ewer system with 
some minor extensions . 

e .  Bi g Spr ing. A 2 01 Fac i l ity P lan for the City o f  Big 
Spring ha s been prepared and submitted to the TDWR . Thi s  
plan wa s necess itated due to the inab i l ity of the exi sting 
plant to meet e f f luent requi rements . Of the several alterna­
tive s cons idered, the mo st co st e f f ective method consi sted 
o f  upgrading the existing plant by the addition o f  aeration 
lagoons prior to chlorination . E stimated cost is 1 . 5  m i l l ion 
do l l ar s .  

f .  Brown f ield . Implementation o f  a new treatment facil ity 
has been initiated under a 2 01 Fac i l ity P l an . Biological 
treatment fol lowed by l and app l i cation is cons idered to be 
the Best Pract ical Wa ste Treatment Technology for thi s  area. 
The system recommended as mo st cost e f fective con s i s t s  of 
screening f aci l it ies, an oxidation ditch , secondary s edi­
mentation, s ludge drying bed s , and e f f luent holding pond s to 
retain the e f fluent prior to land applicat ion. The new 
f ac i l ity wi l l  r eplace the existing plant. 
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g .  Denver City . The City i s  presently served by two 
wastewater treatment pl ants con s i sting o f  Imhof f  tanks at 
one p lant and oxidation ponds at the other . The effluent 
from both pl ants is us ed for irr igation . By the year 1 9 8 3 , 
both p lant s  are

. 
proj ected to be s l i ghtly overloaded . Expan ­

s ion r equirements are based solely on pro j ected flow in­
cre ase s s ince , because they are "no d i s charge '' , e f fluent 
qua l ity i s  not a des ign fac tor . The recommended method for 
expans ion con s i st s  of adding oxidation ponds to both plants ,  
s ludge drying beds to replace the exi sting sludge pits , and 
addi t ional ho lding pond s . The c o l l ect ion system wi l l  a l so 
requi re expans ion . 

h .  Lake Co lorado Cit y Development . Thi s  area i s  located 
on the wes t  s ide of a reservo ir and i s  mainly a res idential 
and recreational are a . Septic tanks and c e s spool s are 
currently be ing used for di sposal of l iquid waste s  with no 
prob lem s  encountered as of the present , but pro j ected in­
cre a s e s  in population ind ic ate the need for str ingent con­
trol mea sure s to preclude po s s ible health prob l ems . The 
mo st cost e f fective me thod of deal ing with future probl ems 
is the e st abl i shment and implementation o f  a sept ic tank 
control ordinance . Proper des ign and construction of sept ic 
tank s w i l l  serve to reduce pol lution loads to the . re servoir . 
At the present , s ome eutrophi cation probl ems exi st in the 
reservo i r  and the nutr ient contribution by the sept ic tank 
sy stems has been e s t imated as 8 . 3 % of the total amount 
reaching the re servoi r . The soil cond itions in the area are 
cons i dered moderately suitable for septic tanks if de signed 
properly . 

i .  Midland . The City currently operate s a conventional 
activated s ludge system with 6 . 0  MGD capac ity . Rapid growth 
in the past f ew year s and future popu lation pro j ect ions 
ind ic ate a s trong need for expanding the c apac it i e s  of the 
treatment system and the col lection sys tem . The City pre­
sently s e l l s  about 1 . 5  MGD of the e ff luent to lo cal in­
du s t r i e s  and u s e s  the remainder for land irrigation . A 
propo sal und er cons ideration by the C i ty cons ists o f  primary 
treatment and d i s in fect ion for wastewaters used in irri­
gation pro j ects and cont inuanc e of secondary treatment for 
industrial buyer s .  Implementation of thi s plan will require 
expan s ion of exi s t ing primary treatment and s ludge handl ing 
f ac i l i t i e s . In add i tion , an appl ication for a " no d i s­
charge " permit would be submitted . Thi s  p l an would po se no 
increased environmental threat s inc e irrigation with was te­
wate r s  is a lready in prac ti c e . 

j .  S and Springs . The C ity o f  Sand Spr ings currently u s e s  
sept i c  tanks t o  d i spose o f  l iquid was te s .  Although con­
tinuance o f  thi s  type o f  sys tem would incur the least ex-
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pense , the pro j ected increase in popu l ation dens i ty warrants 
the need for a sys tem which requires l e s s  land area and wi l l  
more posit ive ly e l iminate po s s ible health ha z ards . The mo st 
feas ible system con s i sts o f  constructing a sewage co llect ion 
system and transport ing the wastewater to Big Spr ing for 
treatment . Fac i l ity requirements include 1 4  .·s miles of 
gravity s ewer l ine and three l i ft stations . 

k .  Snyder . A fa cility plan which investigate s sewage 
treatment alternatives has been prepared and approv;ed by.the 
TDWR . The mo st cost e f fective method i s  to use the e f f luent 
from the existing treatment plant for l and appl ication , 
or sell i t  t o pr ivate ind ividual s  or industries . This 
method would not require expan s ion o f  the exi sting treatment 
plant . 

1 .  We l lman . At the pres ent time , the res idents o f  the 
City o f  We llman princ ipal ly uti l i z e  c e s spool s  for d i sposal 
o f  was tewaters . Howeve r , a limited number of s eptic tanks 
are being constructed for newer res idence s . Waste dispos a l  
prob lems have s urf aced , particular ly with the High School 
wa ste disposal facil ity . The most e f fective means o f  treat­
ment for this are a appears to be the insta l l ation 0f a 
tre atment and col lection system . S everal s cheme s were 
examined and the mo st cost e f fective sys tem i s  a package 
type treatment p l ant with a capacity of 0 . 0 4 MGD . Thi s  
system would 

'
sat i s fy the needs through the study per iod for 

the City of We l lman . 

m .  We stbrook . The u se of sept i c  tanks i s  the principal 
method of di spo sal for thi s community of approximate ly 3 0 0  
persons . Problems have deve loped concerning occas ional con­
tamination of the water supply resu lt ing f rom improperly 
constructed septic tanks . Although construction o f  a cen­
tral· sewer system would e l iminate the s e  problems , it is f e l t  
that e s tabl i shment o f  a septic tank control ordinanc e b y  the 
City would e f fectively r educe existing problems and would be 
more cost e f f e ct ive. The so i l s  in the area per form moder ­
ate ly wel l  for septic tank systems . 

n .  Stanton . The exist ing treatment system for Stanton 
con s i stof an Imho ff tank fol lowed by oxidation ponds . 
Sludge from the system i s  placed in s ludge drying beds and 
then tran sported to land f i l l s . The sys tem is c l a s s i f ied as 
an " no d i scharge " ,  wi th the e f f luent used for irrigat ion 
purpos e s .  Bec ause o f  the advanc ed age o f  the system and the 
pro j ected increase in f low , this p l ant wi l l  need to be 
replaced or upgraded by 1 9 8 3 . The C i ty has submitted an 
app l ication for a S tep 1 Facil ity P lan but had not received 
approval at the time of thi s s tudy . Under consideration i s  
biological o xidation as a secondary treatment method . 
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3. 19 9 0  PLAN 

Thi s  section d i s cu s s e s  c i t i e s  which will require a revi sed 
fac i l ity management pl an within the next ten ye ars due to 
pro j ected increase s in wa steload s or flow. 

a .  S eminole . The City of Semino le currently uses an 
Imho f f  t ank and Oxidation pond s for treatment of domes t ic 
s ewage . Flow p roj ections for 1 9 9 0  indicate that the p l ant 
c apac ity w i l l  be s li ghtly exceeded . Although the increase 
i s  sma ll ,  this plant shou ld be cons idered for po s s ible 
revi s ion of the f ac i l i ty plan during thi s  period . 

4 .  2 000 PLAN 

There are no other c it i e s  or communities whi ch are proj ected 
to require e xpans ion or upgrading of fac i l it i e s  by the year 
2 00 0 .  Al l r equirements are contained in the f ir s t  ten year 
period. 

5 .  SCHEDULE OF IMPLEMENTATI ON 

The implementat ion proces s  con s i sts o f  three steps beg inn ing 
with preparation of f ac i l ity plan and review for S tep I ,  
preparat ion o f  des ign and review for S tep I I , and construc­
t ion o f  treatment sy stem and review for S tep I I I . Tab le I I ­
C - 1  shows the e s timated required time for each step and for 
each phase within the s teps. 

S TEP 

I 

I I  

I I I  

Table I I -C-1 
T ime S equence For Implementation 

o f  Wastewater Tre atment Sys tems 

PHASE 

Preparat ion of Facil ity P l an 
Review 

Preparation of De s ign 
Review 

Cons truction o f  System 
Review 

ESTIMATED 
TIME REQUIRED 

12 mos .  
6 mo s .  

6 mo s .  
3 mo s .  

1 2  mos .  
3 mos .  

4 2  mos .  

Prior to Step I I  appl i cation , submi s s ion o f  reque st for 
NPDES/State permits mu st be made . The review phase con s i sts 
o f  techn i c a l  review of all plans and design by appropr i ate 

I I -C-5 
u 



government agenc ies . Figure I I - C- 1  graphi cally indi cate s 
the step-by- step procedures and initiation year in order for 
a c i ty to obtain {ederal funding for cons truction of wa ste 
treatment facil ities by 1 9 8 3 .  

6 .  INSTI TUTIONAL AND LEGAL REQUIREMENTS 

a .  Introduction . There are several water qual i ty im­
provement programs under development in the Upper Co+orado 
S tudy Area . The maj ority of the programs are being accom­
p l i shed under j o int funding arrangements by Feder al and 
local agenc ie s . A l i s t ing of institut ions which partic ipate 
in water qua l i ty r e l ated programs by making loans and/or 
grants f or qual i fying programs are d i s cus sed in detail in 
Appendix B of thi s report . 

b .  Ex i s t ing Water Qual ity P l anning Programs in The 
Upper Colorado Study Area . 

( 1 )  EPA Grants : A number of f ac i l i ty plans in the 
Upper Colorado S tudy Area are be ing developed under 
Sect ion 2 0 1  of the Federal Water Po l lut ion Control Act 
Amendments o f  1 9 7 2  ( PL 9 2 -5 0 0 )  . The scope s of the se 
pro j ects range from p l anning for bas i c  col lection 
system insta l l a t ion s or improvements to plann ing for 
complete wastewater systems . The 2 0 1  fac i l i ty p l an i s  
intended t o  document the need for collection and or 
tre atment f a c i l i t ie s , to de f ine the area to be served , 
to addr e s s  the ava i l able alternat ive s for meeting the 
defined needs , and to recommend that a l ternat ive which 
is most cost- e f fective and feasible for the a ffected 
communi ty . Thi s type o f  plan is often referred to a s  
a " Step 1 P l an''  under the EPA Construct ion Grants 
Program and is a prerequ i s ite to obtaining funding for 
s ubsequent con s truction under that program . 

The Texas Department of Water Re sources pub l i shes a 
" Mun i c ipal Fac i l i t i e s  Con struction Grant Prior ity Li s t "  
under Pub l ic Law 9 2 - 5 0 0 , as  approved by the Board . 
Thi s  l i st i s  in order o f  rank and i s  divided into two 
c l a s s e s  based on populat ion : C l a s s  I - entiti e s  with 
more than 2 , 5 0 0  people and C l a s s  II - ent i t i e s  wi th 
2 , 5 0 0  or f ewer peop l e . Each c l a s s  i s  d ivided i nto a 
f irs t  and second ranking group . Projects in the f ir s t  
ranking group are those that have rece ived a Step 2 
grant . All other pro j ects are in the s econd ranki ng 
group . Grants are contingent on fund s being appropri ated 
by the Congr e s s . 
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S everal mun i c ipa l i t i e s  within the boundarie s  o f  the 
study area are r anked by the Board as of July 1 4 , 1 9 7 7 . 
They are Ode s s a  ( 2  pro j ects ) , Big Spring , Brown f i e ld , 
Snyder , Ball inger , Winter s ,  and S tanton . 

The City o f  Go ldsmith in Ector County has compl eted a 
wastewater collection sys tem and treatment plant funded 
under a 7 5 %  grant from EPA and a l oan f rom the Texas 
Department of Water Re sources water qual i ty enhancement 
funq . 

( 2 )  Department o f  Hou s ing and Urban Development : The 
se ction o f  Beals Creek in the Big Spr ing area i s  heavi ly 
s i lted and c logged with shrubbery whi ch causes flooding 
of some s e ct ions of the City during rain storms and a 
resultant temporary increase o f  inflow into the City ' s 
sanitary s ewer col lection system . P l an s  for cleaning 
and c le ar ing thi s  section of Bea l s  Creek have been 
formulated under an expected grant from HUD . 

( 3 ) Corps o f  Engineers : The Corps o f  Enginee rs has 
proposed a widening and straightening proj ect for Beal s 
Creek to a l l ev i ate f looding conditions and resultant 
problems under a j o int funding arrangement with the 
C i ty of Big Spring . Pub l i c  hearings on the proj ect 
were he ld at Big Spr ing during the spring of 1 9 7 7 , 
after which the C ity Council approved the plan . How­
ever , the cost-benef it ratio was determined by the 
plann ing section of the Corps to be near unity . The 
pro j ect i s ,  therefore , marginal and doubtful at thi s  
particular t ime . Further study i s  being performed on 
the pro j ect . 

( 4 )  Soil Conservation Service ( S CS ) : Watershed 
Treatment Programs : The Soil Conservation Service 
administers the p l anning and implementation o f  pro­
tective mea sure s ,  primar i ly in the form of smal l dams 
to contro l runo f f  which otherwise would l ikely cause 
flooding , increa s e eros ion , and increase sediment loads 
to ma j or waterways . There have been numerous f l ood 
water retard ing s tructures of thi s  type cons tructed in 
the Upper Co lorado River Basin area in the counties of 
Coleman , Mitche l l , and Runne l s . Recently nineteen such 
structure s have been comple ted along Va ll ey Creek . Ten 
additional pro j ec t s  are propo sed for Elm Creek. 

( 5 )  Great P lains Conservat ion Program ( GPCP ) ( S CS ) : 
This program was initiated in 1 9 5 8 . The primary 
obj ect ive o f  the program i s  to institute mea sure s  to 
in sure permanent soil and water conservation practice s. 
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An additional high prior ity obj ective i s  agrigul ture­
re lated pol lut ion abatement . Al l count ies in the Upper 

. Co lorado River Basin are wi thin the GPCP area . 

Programs whi ch have been implemented to date inc lude 
plant ing gras se s and re seeding depleted rarige land , thus 
reducing the amount of ero s ion by wind and water . As a 
result o f  re-vegetation a reduct ion in sedimentation i s  
be ing achieved . 

( 6} Low Flow Diver s ion Fac i l ity :  Segment 1 4 1 0 ( Co lo­
rado River-San Saba River confluence to E . V .  Spence 
Re servo i r )  experiences a water qual ity problem wi th 
h igh l evel s  of tota l d i s s o lved solids ( TDS ) , chlorides ,  
and s ul fa te s . The salt problem exi s t s  in the main 
stream o f  the Colorado River below Lake J .  B .  Thomas 
Dam and continu ing down stream through the S i lver 
moni tor ing stat ion , E .  V .  Spence Re servo ir , and the 
mon itor ing s tation at B a l l inger . The source o f  thi s  
s a l t  has been a matter o f  d iverse opinion s . Probably 
the mo s t accepted opinion is that the salt results f rom 
year s o f  improper di spos ition o f  oil f ield brines and 
intrus ion of highly mineral i z ed water from the Santa 
Ro s a  formation . The quantity of TDS from thi s  sour c e  
has been materially reduced b y  the construction of the 
low- f l ow d iver s ion f ac i l ity on the main stream of the 
Co l orado River about 5 m i l e s  northwe st of Colorado 
C i ty ,  Texa s . Pumping fac i l ities and a 2 5 0 0  acre feet 
basin are incorporated in the des ign scheme . 

c. Financial and Management Agencies for Sewerage P l ann ing Areas . 
As p art o f  the areawide water qual ity management plan , a 
management agency or management system i s  to be se le cted to 
implemen t  the p l an . 

The management agency or management system must po s s e s s  the 
author ity to : 

* 

* 

* 

Carry out appropriate portions of an areawide 
wa ste tre atment plan . 

Manage e f fective ly waste treatment works and 
rel ated faci l it i e s  in conformance with the 
areawide p lan . 

Direct ly or by contract , des ign and con struct 
new tre atment works , and operate and main­
tain new and ex i s ting works r equired by the 
areawide p l an . 
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* 

* 

* 

* 

* 

* 

Ac cept and uti l i z e  grants , or other funds from 
any source ,  for waste treatment purposes. 

Ra ise revenues , inc luding the assessment of 
waste treatment charges . 

Incur short and long term indebtedness . 

Assure in the imp lementation of a plan that 
each part i c ipating community pays its propor­
t ionate share o f  treatment costs . 

Re fuse to receive wastes from any mun i cipal ity 
or subd ivision that does no t conform to any 
provisions of the approved plan , and 

To accept industrial wastes for tre atment . 

No one agency need mee t  al l  the criteria but the tot al 
system needs to meet these requirements . 

Af ter an agency has been designated in an approved pl an, the 
EPA c annot grant 2 0 1  construction funds to anyone except 
those designated agenc ies wh ich conform to the approved 
plan . 

Management agencies d irectly af fecting the individual sewer­
age p lanning areas are summar i z ed by segment number . 

SEGMENT 1 4 1 0  

( 1 )  Ba l l inger : The C ity of Ball inger , County Seat of 
Runnels County , is located at the j unction of E lm Creek 
and the Co lorado River . U . S .  Hi ghways 6 7  and 83 serve 
the City . The City is incorporated and administered by 
a mayor-council form of government . Population is 
estimated to be 4 , 0 0 0 .  Bal l inger is a member of the 
West Central Texas Counc i l  of Governments . Domestic 
water source is Lake Ball inger . The City has a 2 . 0 MGD 
water treating plant . F i l ter washings and sludge 
generated by the plant are ponded . Exc ess water is 
r e leased to Elm Creek . 

A Step I f a c i l ity plan was prepared for Ball inger and a 
part o f  the funding has been received . E f f luent from 
the wastewater treating plant is not in compl iance with 
permi tted parameters of BOD , TS S and fecal coli form at 
t imes . Meanwh i l e  the City has made plant improvements 
with it ' s  own funds . Improvements inc lude baf f l ing , 
additional drying beds , a recycl ing system for low 
f lows and a f low meter . Currently a chlorine contact 
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chamber ,  with chlor inat ing equ ipment , is  be ing con­
s tructed. Pl ans are being formulated to irrigate some 
1 8 0  acres of l and with pl ant e f f luent instead of dis­
charging i nto Elm Creek. The City acquired thi s land 
some time ago when the problem with e f fluent d i s charge 
wa s foreseen . 

The City o f  Ball inger i s  the recommended agency having 
the f inancial and management c apab i l ities for upgrading 
the pres ent was tewater treatment fac i l i t i e s . 

( 2 )  Blackwel l  - Oak Creek Lake Deve lopment : Oak Creek 
Re servo ir is located in the northeast part o f  Coke 
County . The l ake is owned by the City of Sweetwater 
which is the county seat of Nol an County . The lake 
suppl ies water to the cities of Swe etwater , B lackwe l l  
and Bronte. We st Texas Uti l it i e s  Company has a 7 5  
Megawatt steam-e lec tric station located on the reser­
vo i r . Lake c apac ity is  rated at 39 , 2 0 0  acres at sp i l l ­
way e l evation of 2 0 0 0  feet . 

The C i ty o f  Sweetwater ha s approximately 35 0 lease 
s ite s surrounding the res ervoir . Development in the 
area con s i s ts of cabin s , mobi le home s , f i shing camps , 
recreational she lter s ,  and an e s t imated 3 0  to 4 0  per­
manent res idence s .  There is very l i ttle regulation or 
zoning perta ining to type of structures or waste d i s ­
po s a l  f a c i l i t i e s  permitted i n  the area . Wastewater 
d i spos a l  i s  mainly by individual septic tank s . 

The Ci ty o f  Bl ackwe l l  i s  located approximate ly 3 mi l e s  
northwe st o f  Oak Creek Re s ervoir with the maj or port ion 
of i ts area lying in Nolan County and with some of its 
out-reaching areas in Coke County . Blackwe l l  i s  incor­
porated a nd has an e s t imated popul ation of 2 7 9  people . 
The C i ty a s s e s se s  and collects a very nominal tax . The 
B l ackwe l l  Independent Schoo l Di strict and No l an County 
are other taxing authorities in the area. 

The C i ty has a water treatment plant for proce ss ing 
dome stic water from Oak Creek Res ervoir . Wa stewater 
d i sposal is by i ndividual septic tanks . 

The res ervo ir l i e s  wi thin the geographical boundaries 
o f  the Concho Va l l ey Coun c i l  o f  Governments . However , 
the City ot Sweetwater ,  owner o f  the lake , i s  located 
within the boundaries of the Wes t  Central Texas Counci l  
o f  Governments . The l ake likewi se i s  situated within 
the boundaries of Upper Colorado River Authority . 
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Po s s ib l e  f inancial and management agenc ies for sewerage 
p lanning for the area are the cities of Sweetwater and 
B l ackwe l l , Coke County , and the Upper Colorado River 
Authority . An inten s i f ied septic tank program wi th a 
rigid permi tting and inspect ion program has been pro ­
po sed for the area in l ieu of a col lection sys tem and 
wastewater treatment plant . The City of Sweetwater i s  
recommended for desi gnation as the management agency . 
The C i ty o f  Bl ackwe l l , being in the Oak Creek Re servoir 
geographical drainage area , would log ically man age 
septic tank af fairs in i t s  corporate l imits . A co­
operat ive e ffort involving Sweetwater , Bl ackwe l l , and 
the Texas Department of Health should be e f fective in 
contro l l ing pol lution in the area . 

( 3 )  Winter s , Texas : The City o f  Winters , Texas i s  an 
incorporated , general l aw muni c ipal ity located in north 
central Runn e l s  County . E s t imated populat ion i s  3 , 0 0 0 . 
Winters i s  l ocated within the j uri sdict ion o f  the We st 
Central Texas  Counc i l  o f  Governments . 

The mun i c ipal water supp ly come s from a l ake on Elm 
Creek l ocated about 5 miles east of town. The City is  
currently engaged in seeking additional water suppl i e s. 

Gener a l ly speak ing , very few septic tanks are allowed 
in the Ci ty ; however ,  the City has no me an s for con­
tro l l ing tho se installed outs ide the c i ty l imits. 

The City has expres sed interest in the cons truction of 
a new was tewater treatment fac i l ity , and has had a 
prel iminary study performed by a consulting f irm . An 
app l i cation for a Federal Grant ( EPA) through the Texas 
Water Qua l ity Board wa s f iled several year s ago . 

Exi st ing f inancial and management agencies for sewerage 
p lann ing for the area are the City of Winters and 
Runne l s  County. The City of Winter s is recommended for 
d e s i gnation as the logical management agency. 

S egment 1 4 1 1  

S ince there are n o  known prob l ems pertaining to water pollu­
t ion in this segment , no p l ans for contro l l ing water quality 
are proposed . 

Segment 1 4 1 2  

(1 ) Big Spring : Big Spr ing , the County Seat o f  Howard 
County i s  l ocated in the central sect ion of the county 
on I nter state Highway 2 0 .  The City i s  incorporated as 
a " home rule " C ity and i s  admini s tered by a Counc i l-
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Manager form o f  government .  Population i s  estimated to 
be about 2 9 , 0 0 0. Big Spr ing i s  located within the 
geographical boundar i e s  of the Permi an Basin Regiona l 
P l anning Commi s s ion . The economy of the City is  diver s i ­
f ied , and include s  petrol eum ,  agribus ine s s , buil ding 
materi a l s , a med i cal center , and varied manufacturing . 

Raw domestic water , which i s  suppl ied by CRMWD , is  
treated and d i s tributed by the City . 

The wastewater treatment pl ant i s  not able to cons i�­
tantly meet permit d i scharge parameters . Recent im� 

provements to the pl ant have been made . However , a 
fac i l i ty p lan propo s ing add i t ional improvements has 
been prepared and submitted to the TDWR . The July 1 4 , 
1 9 7 7 , Mun i c ipal Fac i l it i e s  Con struction Grant Priority 
Li st (PL 9 2 - 5 0 0 )  rates Big Spr ing sewage treatment 
improvements as number 12 in the second rank ing group . 

Agencie s having f inancial and management capabi l i t i e s  
f o r  area sewerage planning are the C ity o f  Big Spring , 
and Howard County . The City o f  Big Spring i s  recom­
mended as  the management agency for upgrading the ir 
wastewater treatment f ac i l i t i e s . 

( 2 )  Brown f i eld: The City o f  Brownfield , County Seat 
o f  Terry County , i s  located in the central section o f  
the county o n  U . S .  H ighway 6 2  and 38 5 .  The C ity i s  
incorporated as  a " home rul e "  City and i s  administered 
by the Manager-Counc i l  form o f  government . Population 
i s  e s t imated to be about 1 0 , 0 0 0 .  Brownfield i s  a 
member o f  the South P lains As soc iation o f  Governments. 

The e conomy of the Ci ty is ba sed on o i l , gas, proces s 
minerals , med ical center , agr iculture and l imited manu­
fac-turing . 

Dome stic water for the C ity i s  purchased from Lubbo ck. 
Raw water from the Canad ian River i s  proces s ed by the 
Lubbock treatment plant before pumping to Brownfield . 

The City i s  served by a wa stewater treatment plant, but 
a 2 0 1 f ac i l i ty pl an ha s been prepared for construction 
of a new plant to serve the C ity . 

E f f luent f rom the wastewater tre atment plant i s  used 
for i rr igat ion o f  City owned l and ( about 37 8 acre s )  
wh ich i s  leased to ind ividua l s  for agr icultural pur­
po s e s. There i s  a water we l l  f i e l d  cons isting o f  5 or 
6 we l l s  which is protected by not irrigating within 5 0 0  
feet o f  the f ield. 
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Agenci e s  having f inanc i al and management capab i l i t i e s  
f o r  sewerage pl anning f o r  the area are the City of 
Brownfield , and Terry County . The City o f  Brownfield 
is recommended for des ignation a s  the management agency 
for implementing wastewater treatment plans . 

( 3 )  Denver City , Texas : Denver City i s  an incor­
porated general l aw City , located in the southern 
portion of Yoakum County , approximate ly 8 0  m i l e s  south­
we st o f  Lubbock . Estimated population i s  4 7 0 0 .  Denver 
C i ty i s  a member of South Plains As soc iation of Govern­
ments . 

The munic ipal water supp ly i s  from three we l l  f i elds 
cons i st ing o f  approximately 1 4  we l l s . 

Denver C ity pres ently has two wastewater tre atment 
p lant s . The s outh plant , with a de s ign capaci ty of 
0 . 1 2 2  mgd , i s  o f  the Imho f f  oxidation-pond type with 
four oxidation pond s in service . 

The north was tewater treatment plant has a de s i gn 
capac ity o f  0 . 2 7 5  mgd . The plant i s  of the oxidation­
pond type and con s i s t s  of bar screens and three oxi­
dation ponds in service . 

E f fluent f rom the wa ste tre atment plant s i s  sold for 
agr icultural irr igat ion purposes year-round . Crops are 
cotton , a l f a l f a , and winter wheat . 

The north pl ant i s  reported to be in good condition and 
funct ion ing wel l .  The C ity Counci l  ha s made an appl i­
c ation for a Federal qrant to improve the south pl ant . 

Exist ing f in anc ial and management agenc i e s  for sewerage 
p lanning for the area are the Ci ty of Denver City and 
Yoakum County . The City of Denver City i s  recommended 
for des i gnation a s  the management agency . 

( 4 )  Lake Colorado C ity Devel opment : Lake Colo rado 
C i ty i s  located in central Mitche l l  County , Texas . The 
l ake i s  owned by Texas E l ectric Service Company , and , 
in addition to supplying water requi rement s for the 
Morgan Creek Ste am Electric Station , it supp l i e s  raw 
water to the Ci ty of Colorado City for its mun i c ipal 
use . Lake Co lorado C ity State Park i s  located on the 
wes t  s ide o f  the l ake , whi l e  the power pl ant i s  situated 
on the east s ide , about one mile north of the spi l lway . 
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I t  i s  e stimated that there are eight hundred re s i­
dences , recre ational type home s , mobi le home s and 
commercial install ations surround ing the lake . Wa ste­
water d i sposal i s  by individual septic tank or by other 
me ans . There is no s ewage collecting system ava i l able. 
Re s ident ial development has been more concentr ated on 
the we s t  s ide o f  the lake . Dome s t i c  water and natural 
gas i s  d i s tributed to the area by the Mitche l l  County 
Ut i l i t ie s Co . which is a private organ i z ation . 

The area i s  unincorporated . Populat ion f igures vary 
cons iderab ly. depending on the season . The State park 
area encompase s 5 7 5  acres and has 35 c amps ites having 
e lectricity and water . Currently underway is a con­
s truction progr am which wi l l  add 4 4  more campsites with 
e lectricity and wate r , and 5 2  additional s ites with 
water only . Dur ing the S tate P ark f i scal year , S eptem­
ber 1 ,  1 9 7 6  to Augus t  31 , 1 9 7 7 , 2 8 5 , 0 0 0  people v i s i ted 
the park . Easter weekend was the peak season when 
1 5 , 0 0 0  v i s i tors were recorded . Dump fac i l i t i e s  for the 
co l le ct ion o f  wa stes from recreat ional vehi c l e s  are 
provided . Wa ste d i spo sal,from the park is accomp l i shed 
by sept i c tank . 

Mi tche l l  County i s  located within the j ur isdict ional 
boundar ies of the We st Centra,l Texas Counc iJ nf Govern­
ments . 

Exi s ting f inanc i al and management agencies for sewer age 
pl anning for the area are the City of Colorado City and 
Mitchel l  County . Mi tche l l  County i s  recommended for 
de s ignat ion a s  the management agency . 

( 5 )  Midl and : The City o f  Midl and , a ma j or petro leum 
produc ing center , i s  the central City o f  a Standard 
Me tropo l i tan Stati stical Area that cove r s  Midland 
County . E s t imated popul ation is 6 9 , 2 7 2 . 

Midl and i s  a " Home Rule " City and i s  governed by a 
Counci l-Manager form o f  government .  Midland County is 
a member of the Permian Basin Reqiona l P lann ing Com­
mi s s ion. 

Dome s ti c water is supp l ied by City owned we l l s  and by 
raw water purchased from the CRMWD . 

Ex i sting f inanci a l  and management organ i z at ions for 
sewerage planning serv ing the Mid land area are the C i ty 
o f  Mi dland , and Midland County . The City of Midland i s  
recommended for designation as the management agency. 
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( 6 )  S and Spring s : The community of S and Spring s i s  
located o n  Inte r s tate Highway 2 0  about 9 mi l e s  e a s t  o f  
B i g  Spr ing , Texas , i n  Howard County . Population i s  
e s t imated at 1 9 7 5  people. Both S and Spring s and Mid­
way , a neighbor ing community , are unincorporated . 
Munic ipal wate r  i s  purchased from Coahoma , a nearby 
incorporated C i ty of 1 , 2 0 0  population . Howard County 
Water Control and Improvement D i s trict No . 1 s e l l s the 
water to Coahoma. 

Dispo s a l  of wa s tewater in the S and Spr ings-Midway area 
is by s eptic t ank s . A prel iminary study relat ing to 
the acqui s ition of a wa stewater treating fac i l ity for 
S and Spring s wa s made under a grant from the Farmers 
Home Admini s tration . 

The C i ty o f  Coahoma owns a wa s tewater treatment plant 
o f  the s tab i l ization pond type . Both S and Spr ing s and 
Co ahoma are located within the boundar i e s  of the Howard 
County Water Control and Improvement D i strict No . 1 .  
Howard County i s  within the j ur i sd i ct ional boundaries 
of the P ermi an Basin Reg ional P lanning Commis s ion . 

The Howard County Water Control and Improvement D i s­
trict has app l ied for and been granted by the Texas 
Pub l i c  Ut i l i ty Commi s s ion a " Cert i f icate of Conveni ence 
and Nece s s i ty "  to provide sewer service to customers 
wi thin i t s  g eographical boundari e s , exc lus ive of the 
C i ty of Coahoma . 

Exi s ting financ ial and management agenc i e s  for s ewerage 
planning for Sand Springs are the Howard County Water 
Control and Improvement D i strict No . 1 ,  the City of 
Coahoma , the City of Big Spring , and Howard County . 
Howard County WC ID #1 and Big S pr ing are recommended 
for des ignation a s  the management agenc i e s  for wa ste­
water collection and treatment, respectively . 

{ 7) Snyder : The City of Snyder ,  County Seat of Scurry 
County i s  located in the central sect ion of the county 
at the inter se c t ion of u .s. H ighway 8 4  and 1 8 0. The 
C i ty i s  incorpora ted a s  a " home rule" C ity and is ad­
mini s tered by a council-manager form of government . 
Popu l at ion i s  e s t imated to be about 1 2 , 5 0 0 .  Snyder i s  
within the geographi c a l  bound ar i e s  of the We st Central 
Texa s Counc i l  of Government s .  

Raw dome s tic water i s  supplied by CRMWD and tre ated by 
the City . During summer peak demands some well water 
i s  added. The TDWR ha s required that treatment plant 
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s l udge and f i l ter wa shings not be d i scharged . Re ten­
tion faci l it ies  for separat ion of s ludge and recycl ing 
the treated water are being cons tructed . S ludge and 
sediment wi l l  be di spo sed of by haul ing to a land f i l l . 

The wastewater treatment plant had diff i culty in con­
s i s tantly meeting effluent requirements for TSS . 
Effluent was d i s charged to Deep Creek . After a Step I 
Study was made and approved , a de c i sion was made to go 
to "no d i s charge " ,  and abandon seek ing a grant under PL 
9 2 - 5 0 0. Effluent i s  now be ing used to irr igate approxi­
mate ly 1 3 7  acre s of alfalf a . The purchas e  of add i ­
t ional l and f o r  irr igation i s  under cons ideration. 
Another a lternative under cons ideration i s  increas ing 
the s ize of an existing golf course and us ing part of 
the effluent for irrigation of the cour s e . 

I t  i s  pl anned that both the water treatment plant and 
the was tewater treatment plant wi l l  be " no di scharge " 
operations. 

Ex i s t ing agenc ies having f inancial and management c apa­
b i l i ties for s ewerage pl anning for the area are the 
City of Snyder and S curry County . The City of Snyder 
i s  recommended for designation as the management agency . 

( 8 )  St anton : The City of Stanton i s  located in south­
east Martin County on Inte r s tate H ighway 2 0 . It  i s  
incorporated and i s  admini stered b y  a Mayor-Counc i l  
form o f  government. Estimated popul ation i s  2 3 0 0 . The 
City i s  within the geographi cal boundaries of the 
Permian Basin Regional P l anning Commi s s ion . 

The e conomy of Stanton i s  based on agr i cu lture , agr i­
busine s se s , petro leum production , cotton ginning , and 
cotton compre s s ing. 

Raw dome s t i c  water i s  purchased from CRMWD and i s  
treated by a munic ipal water treatment pl ant. S ludge 
generated by the proce s s  i s  separated in ponds , dried 
and hauled to a l andf i l l . 

The C i ty i s  served by an old wastewater treatment pl ant 
cons i s t ing of an Imhoff tank and oxidation l agoons. 
Effluent has been used for agricultural irrigation , but 
pl ans are be ing made to u s e  the e ff l uent for water ing 
the golf cours e. 

The C i ty has made app l ication to the TDWR Construct ion 
Grants Section for an EPA grant ( PL 9 2 - 5 0 0 )  for con­
structing a new s ewage treatment plant . 
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Ex i sting f inanc ial and management agenc ies for sewerage 
p lanning for the area are the City of Stanton and 
Martin County . The City of Stanton i s  re commended for 
de s ignation as the management agency . 

(9 ) Wel lman : The City of Wel lman i s  an incorporated 
general l aw city located in Terry County approximate ly 
13 mi les  s outhwe st of Brownfield . Est imated population 
is 3 5 0  person s . The C ity is governed by a mayor and 5 
counc ilmen . We l lman i s  located in the j ur isdict ional 
boundar ies  of the South Plains Associat ion of Govern­
ment s . 

Domes t i c  water supply i s  produced from City owned we l l s  
and d i stributed by the City . Wastewater di sposal i s  by 
ind ividua l septic tanks . 

The We l lman I ndependen t Schoo l District a s s e s s e s  and 
collects taxe s . The petro leum industry i s  the l arge st 
taxpayer . 

Existing f inanc ia l and management agenc ies for s ewage 
p lanning for the area are the City of We l lman and Terry 
County . The City of Wel lman i s  recommended for desig­
nation a s  the management agency . 

( 1 0 )  We s tbrook : The City of Wes tbrook i s  an incorpor­
ated general l aw City and is located approximately ten 
mi l es  west of Colorado C ity , Texas , on Inter state 
H i ghway 2 0  in Mitche l l County . Estimated popul at ion is 
3 5 0  people . The City i s  administered by a Mayor­
Counc il type of government con s i s ting of a mayor and 
two counci lmen . 

Mun i c ipal water i s  purcha sed from the We stbrook Rural 
Hi gh Schoo l Di s tr ict , which purchases the treated water 
from the City of Colorado City . 

Was tewater i s  d isposed of by individual septic tanks . 
The acqui s i t ion of a wastewater tre atment plant has 
b een d i scus s ed by the populace ,  but no po sitive action 
has been taken on account of cost of construction , 
operation , and maintenance . 

The City has a tax rate of $ 1 . 5 0 per $ 1 0 0 . 0 0 a s s e s sed 
valuation . Valuations appear to be about 1 0 % .  The 
C ity is l ocated within the boundarie s of the We s t  
Central Texas Counc i l  o f  Governments. 

I I -C-1 7 
u 



Exi sting f inanc ial and management agencies for sewerage 
planning for the area are the City of We stbrook , and 
Mitchell County . The City of We stbrook i s  recommended ' 
for designation as the management agency . 

S egment 1 4 1 3  

S ince there are no known problems pertaining to water pol lu­
tion in thi s  segment , no plans for contro l l ing water qual ity 
are be ing proposed . 

7 .  F INANCIAL REQUI REMENTS 

A number o f  source s and programs are nec e s s ary to meet 
f inanc ial requirements for study , planning , and construct ion 
of collection systems and wastewater treatment plants . 
F inanc ing arrangements inc lude loans , grants , taxation , 
revenue bonds , tax supported bonds and in some instances 
fund s der ived from revenue sharing . A plan o f  user charges 
i s  u sua lly developed to support the operation and main­
tenance of the wastewater system . 

Federal agenci e s  which support water qua l ity oriented pro­
grams by providing grant s and/or loans are the Environmental 
Protection Agency , The Farmers Home Admini stration , The De ­
partment o f  Hous ing and Urban Development , and The Economic 
Development Adminis tration . The Corp s o f  Engineers and the 
Soil Conservation Servi ce are other Feder al agenc i e s  which 
participate d irectly or ind irectly in water management pro­
grams . 

On the S tate l eve l , the Texas Water Deve lopment Board has 
the authority to provide f inancial a s s i s tance for water­
quality enhancement purpo s e s  through the purchas e  by the 
Board of bonds i s sued by the borrowing ent i ty . I t  i s  the 
po l icy of the Board to make loans to construct tre atment 
works only to political subdivi sions that cannot obtain 
f inanc ial a s s i stance at rea sonable rates from the commercial 
market .  

" Special D i stricts '' are other sources o f  f inancing water 
qual i ty management programs . The se di stricts , s ince they 
are pol itical bod i e s  under the cons titution of the St ate , 
g ive a flexib i l i ty for accomp l ishing spe c i f ic programs . 
They may , wi th voter approval ,  i s sue bond s , a s s e s s  taxe s , 
and enter into j oint pro j ects with other po litical bodie s in 
the accompl i shment o f  the ir functions . 
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On the l ocal l evel , county and city government s provide 
sour c e s  of f inancial a s s i s tance , s ince they po s e s s  the legal 
autho r i ty to a s s e s s  and collect taxe s , fee s , and user charges .  
However , the constitution of the S tate places l imitations on 
tax r at e s  for the s e  government entities and on the amount of 
debt a c i ty o r  county may assume . 

A detailed d i scus s ion of f inancial arrangement s  avai lab l e  
f o r  water qual i ty management programs i s  pre sented i n  Ap­
pendix B of thi s repor t . 

8 .  INFORMATI ONAL REQUI REMENTS FOR UPDATES 

At the present , additional in formation in the form of sam­
p l ing surveys i s  not r equired for nonpoint sources although 
p lanning programs should remain f lexible in order to ad j ust 
to any prob l ems that cannot be ant icipated . 

For po int source s there are two areas which warrant pos s ible 
inves t igation c oncerning septic tank runo f f  into adj acent 
re servo ir s . The se areas , Oak Creek Lake and Lake Colorado 
C i ty ,  are currently us ing s eptic tank systems which account 
for some eutrophi cation prob lems in the re servoirs receiving 
their runoff . A survey has been previously conducted for 
the Lake Colorado City area in which it was determined that 
the s eptic t ank system contributed 8 . 3  percent of the nu­
trient l oad to the r e s ervoir . Population proj ections in­
dicate an approximated 20 percent increase should oc cur by 
p l ann ing year 2 000 a t Lake Colorado C i ty , but no population 
increase is predicted for Oak Creek Re servoir . The im­
p l ementation o f  a s ampl ing program would be use ful to de­
termine the quanti t i e s  of pol lutants carried to the receiv­
ing wate r s , the contributing sources , and the action s needed 
to r educ e or e l iminate the pol lution at the various sources . 
I t  has been recommended that e ach of the two commun i t i e s  
imp l ement s e p t i c  tank ordinances t o  insure proper construc­
tion and d e s ign of septic tank systems which should prove 
adequate in reduc ing runo f f pol lut ion , but the use of mon i ­
toring programs and dye s tudies may b e  required t o  determine 
the quantity of runoff which reache s the reservo ir and its 
impact on water qual i ty . A sampl ing program would be par­
ticularly nece s s ary when receiving waters are used as drink­
ing water s ource s .  
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1 .  SEGMENT 1 4 1 0 

CHAPTER D 

SEGMENT SUMMARIES 

S egment 1 4 1 0  extends from the propo sed Stacy Re servo ir s i te 
to Robert Lee Dam . Th i s  segment inc ludes approximately 
2 3 6 . 3  r iver miles of the Colorado River and drains 2 , 0 6 1  
s quare mile s . F lows are regul ated to a great extent by 
r e l e a s e s  f rom E .  V .  Spence Reservoir . Flows are generally 
low except for r ainy periods in the late spring and early 
f a l l . Wa ter qua lity i s  pr imar ily governed by nonpo int 
source s ,  and inf luenced primarily from mineral d i s solution 
up stream . Sulfates and dis solved chlorides are rel ative ly 
high though not e xceeding stream standards e s tabl i shed for 
the segment .  One source of chlorides is from petroleum 
brine d i spo sal . Mo s t  of the contamination occurred in the 
1 9 5 0 ' s  and 1 9 6 0 ' s ,  and s ince 1 9 7 0  mo st of the direct con­
tamination has been controlled by the enforcement of dis­
po sal regulation s . The Colorado River Mun icipal Water 
D i strict has a l so constructed several low-flow diver s ion 
s t ructure s  to control some of the natural salt contr ibution . 
Dur ing 1 9 7 4 , moderately high nutrient leve l s  were recorded 
in the segment . A noncompl iant pH value was recorded on 
February 1 4 , 1 9 7 4 , at monitoring station 1 4 1 0 . 0 1 and wa s 
apparently relat ed to exces s ive plankton growth . The cause s  
and sources  of the plankton bloom have not been identif ied . 

Fourteen waste control orders have been i s sued to entities 
within the s egment but only one mun ic ipal and two industrial 
f a c i l ities  actually d i s charge eff luent into the drainage 
sy stem . The C i ty of Ball inger ' s  wa stewater treatment plant 
i s  the only point source contributor of organic waste whi le 
We st Texas Utilities has two coo l ing water d i s charge s that 
are r ecyc led through Oak Creek Re s ervoir . 

Four areas within the segment are cons idered to need improve­
ments in their wa stewater co llection and treatment system . 
One f ac i l i ty ,  the City of Ball inger , i s  currently d i s charg­
ing poor quality eff luent into the Colo rado River via Elm 
Creek and improvement of thi s  fac il ity i s  required for the 
enhancement of water quality . The C ity is currently plan­
n i ng thi s improvement as part of a 2 0 1  Fac i l i ty P l an . The 
C i ty of Winters  does not dis charge its effluent but improve­
ments are required to prevent pos sible d i s charges of poor 
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quality effluent into Elm Creek . Two other areas , both 
around Oak Creek Re servoir , do not pre sently have sanitary 
collection and treatment sy stems . Improvements need to be 
cons idered to r educe potential health hazards and protect 
the water qua lity of Oak Creek Reservo ir which i s  a source 
of domestic water supply for the cities of Sweetwater ,  Bronte 
and B lackwe l l . 

a .  Summary of Existing Agencies & Water Qua l i ty Control 
Programs . Segment 1 4 1 0  is compri sed of portions of Nol an , 
Taylor , Coke , Runnel s ,  Coleman , Tom Green , and Concho coun­
tie s .  All s tatewide agenc ies have j uri sdiction in thi s 
segment though not al l  may have active programs in the area . 
In addition , the s tate chartered Upper Colorado River Authori­
ty , Lower Concho River Water and Soil Conservation Authority , 
and Centr a l  Co lorado River Authority cover portions of thi s  
area . Ma j or municipal governments i n  the segment inc lude 
Ballinger , Robert Lee , Bronte , and Winters . A di scu s s ion of 
the programs and power s  of thes e  entities can be found in 
Appendix B .  

b .  Nonpoint Source A s s e s sment . The 2 , 0 6 1  square mi l e s  of 
segment 1 4 1 0  con s i s t  primari ly of rangeland with some dry 
cropland . Sulfates are rel atively high in thi s area due to 
the inf l uence of geological outcrop s up stream . D i s solved 
chlor ide concentrations are a l so high . One source of chlo­
rides is that f rom mining ( pe troleum) d i spos al . In the 
1 9 5 0 ' s  and 1 9 6 0 ' s , brine generated from wel l s  were discharged 
directly into the watercour se or into unl ined di sposal p i t s . 
S ince 1 9 7 0 ,  both the Tex as Rai l road Commi s s ion and the 
Colorado River Municipal Water D i strict have actively con­
trol led sal inity attr ibuted to the se sources . The CRMWD has 
a l so bui l t  s everal structures to contro l natural salt sour ces 
above thi s segment .  Dur ing 1 9 7 4 , moderately high nutrient 
l eve l s  were measured in thi s  segment ,  but a source was not 
determined . Re leases from Robert Lee D am greatly inf luence 
the hydro logic condi tions in thi s  segment but no water 
qual i ty problems have been recorded that can be attr ibuted 
to this sour ce . 

c .  Wa ste Load Pro j ec tions . Wa ste load proj ections were 
made in accordance with the Water Quality Management P l an­
ning Methodol ogy for Mun i c ipal Was te Treatment Needs As s e s s­
ment us ing the best ava i � able data . Whe re po s s ible , efflu­
ent quant ity and qua l i ty ,  inf luent qual i ty and quantity , 
plant design data and s ewer col lect ion system data wer e  
input into the cal culat ions . When the se data wer e not 
ava i l able ,  c ertain generali z ed as sumption s  were made that 
may cause re sults  to appear incon s i stent . Among the se 
as sumpt ions are that wa stewater p l ants wil l  di s charge ef­
f l uent of the qua l ity specified in the ir permits , that the 
average per capita wastewater f low is 1 0 0  gal lons per day 
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with an average per capita BOD and TSS loading , and that 
inf i ltration/ inf low wi ll increase exponent ially with in­
crea s ing age of the collection system . In some cases thi s  
may r e su1t i n  an increasing flow (because of I/I ) but a 
decreas ing mas s  loading (because of dec lining population) . 

Four munic ipalit ies  pre sently have wa stewater treatment 
f ac i l ities  in S egment 1 4 1 0 .  Using methods e stabli shed by 
the Texas Department of Water Re source s , was teloadings into 
and out of the s e  f ac i lities were calculated . The results 
are summar ized in Table I I -E-1 and more complete results are 
included in the Appendix . The C ity of Ball inger is expected 
to have adequate hydraul ic c apacity through the planning 
period ( 1 9 7 5 - 2 0 0 0 )  . The City of Winters i s  pro j ected to 
exceed its hydrau l i c  capacity by 1 9 8 3  and in fact may be 
do ing so at the present . The City of Winters ha s , there­
fore , been included as a sewerage planning area . 

Wa ste load pro j ections for the Oak Creek Lake area have been 
calculated and are included in Table I I -D- 1 . 

d .  Wa ste Load Analy s i s . There are no category IV Segments ; 
there fore , no waste load analys i s  wer e  per formed . 

e .  Al ternat ive Pl ans . Thi s  section contains the was tewater 
di sposal a lternatives invest igated for each of the communities 
identif ied a s  requiring upgrading or expans ion for the pl anning 
per iod 1 9 7 8- 2 0 0 0 . Inc luded are the structural requirements , 
management r equirements , co sts , and impacts for the various 
al ternative s . 

( 1 )  Ba l l inger : A S tep 1 facil ity plan has been pre­
pared for the C ity of Bal l inger and has been submi tted 
for approva l . The faci l ity plan was required to f ind 
the mos t  co s t  e f f ect ive means for the wastewater treat­
ment plant to meet its e f fluent requirements .  The 
facil ity i s  currently exceeding its permitted leve ls 
for Biochemical Oxygen Demand - 5 day ( BOD ) and Total 
Suspended Solids ( TS S ) . The plan looks at util izing 
extended aeration , contact stabi lization and other 
schemes o f  treatment . It  wa s concluded that the most 
cost e f fective alternat ive for the City was to alter 
the exis ting treatment plant , changing the plant from 
an anaerobi c  proces s  to an aerobic one , and then adding 
chlor ination facilities . 

The City of Ball inger i s  currently low in the statewide 
ranking for improvement funds , but the City has been 
active ly working to make the needed improvement on 
their own . They have recent ly increased the s i z e of 
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TABLE I I -D-1 
INFLUENT AND EFFLUENT WASTELOAD 

PROJECTIONS FOR SEGMENT 1 4 1 0  

Influent Effluent 
Flow BODs TSS BODs TSS 

Di scharger Year (MGD ) ( lb/daYl_ ( lb/day) ( lb/day) ( l b/day) 

Ba ll inger 1 9 7 S  0 . 2 1 - - S 8 . 3  6 1 . 9  
1 9 8 3  0 . 2 2 6 6 4 . 7  7 8 9 . 8  3 6 . 9  2 3 0 . 6  
1 9 9 0  0 . 2 1 6 2 9 . 0  7 4 7 . 4  3 4 . 6  2 1 6 . S  
2 0 0 0  0 . 2 0 S 9 S . O  7 0 7 . 0  3 2 . 9  2 0 S . S  

Bl ackwel l 1 9 7 S  - - - NO EXI ST ING FACIL ITY 
1 9 8 3  0 . 0 3 4 7 . 6 S 6 . 6  
1 9 9 0  0 . 0 3 4 7 . 6  5 6 . 6  
2 0 0 0  0 . 0 4 4 7 . 6  S 6 . 6  H 

H 
I Bronte 1 9 7 S  - - - ---NO DISCHARGE- --c o  
I 1 9 8 3  0 . 2 3 1 3 9 . 9  1 6 6 . 2  � 

1 9 9 0  0 . 2 2 1 2 8 . 7  1 5 2 . 9  
2 0 0 0  0 . 2 0 1 0 7 . 3  1 2 7 . S  

Robert Lee 1 9 7 S  - - - ---NO DISCHARGE---
1 9 8 3  0 . 11 1 6 4 . 9  1 9 S . 9 
1 9 9 0  0 . 1 0 l S 3 . 0  1 8 1 . 8  
2 0 0 0 0 . 0 9 1 0 7 . 3  1 2 7 . S  

Winter s  1 9 7 5  - - - ---NO DIS CHARGE- - -
1 9 8 3  0 . 3 3 5 2 0 . 2  6 1 8 . 1  
1 9 9 0  0 . 3 7 5 7 1 . 2  6 7 8 . 7  
2 0 0 0  0 . 4 3 6 4 6 . 0  7 6 7 . 6  



the ir s ludge drying beds and installed recyc ling pumps 
and a f lowmeter .  Chlorination facilities are currently 
being p lanned . It  i s  believed that the improvements 
planned should be adequate to bring the facility into 
compliance . 

( 2 ) Bl ackwe l l  

(a ) General . The communi ty o f  Blackwe ll i s  
l ocated o n  H ighway 70 , twenty mi les south of 
Sweetwater at the boundary between Nolan and Coke 
Count ie s . The City has a populat ion of approxi­
mately 2 8 0  persons and covers approximately 3 9 0  
acre s . The population of the City i s  pro j ected to 
remain constant throughout the s tudy period . 
Approximately one-half of the City ' s re s idents are 
re tired and many of the dwe l l ings have only one or 
two r e s idents . The l and u s e  of Bl ackwel l  con s i sts 
basically of res idential hous ing with only a few 
commercial es tabl i shments .  The City i s  shown in 
Figure I I - D- 1 . The topography o f  the area i s  
gently s loping t o  the southwe s t  and south , with 
dra inage into Oak Creek and Oak Creek Re servoir . 
The s oi l s  o f  the area are o f  the Mansker-Petter 
s oil groups  which cons i s t  of friable clay and 
s andy loam over thick deposits of chalk and ca­
l i che . The se calcareous depo s i t s  are at a depth 
o f  1 0  to 2 0  inche s .  

In order to determine the s ize and costs o f  al­
ternat ive wa ste treatment scheme s , raw was tewater 
loadings were pro j ected us ing the statewide Muni­
c ipal W�ste Tre atment Needs A s s e s sment MethodOIOgy 
for the present , 1 9 8 3 ,  1 9 9 0  and the year 2 0 0 0 .  
The se proj ection s were based on population proj ec­
tion s , as sumed per cap ita wa ste loading , and flow 
variations . The results o f  the se wasteload pro­
j ections are pre s ented in Table I I -D- 2 . The des ign 
criteria are based on wasteloads pro j ected for the 
year 2 0 0 0 .  
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Table I I -D-2 
WASTELOAD PROJECTIONS FOR 

C I TY OF BLACKWELL 

Flow (MGD ) 
P l anning Year Population Average Peak 

1 9 7 5  

1 9 8 3 

1 9 9 0  

2 0 0 0  

2 8 0  

2 8 0  0 . 0 3 0 . 1 0 

2 8 0  0 . 0 3 0 . 1 0 

2 8 0  0 . 0 4 0 . 1 1 

The se approximations of wasteload s  cons ider not 
only the waste flows from res idence s but al so 
f lows due to the infiltration and inf low into the 
collect ion system . The increase in wastewater 
flow shown in the proj ections are due to the 
increas ed quantit1ie s  of inf i ltrat ion and inf low 
which enter the col lection system as it deter­
iorates with age . 

( b )  Technical Alternative 1 .  

( 1 )  Technical P l an : S ince the re s idents of 
Bl ackwe l l  currently rely on septic tanks as  
their method of wastewater dispo sal , the 
s imp l e s t  and mo st ef fect ive method of pre­
venting any pos s ible contamination of the 
re servo i r  by the City is to continue the use 
of properly install ed and maintained septic 
tank systems under a septic tank control 
ordinance . There have been no reports of 
problems with the exi s t ing septic tank sys­
tems and no ces spoo l s  or other non- approved 
methods are known to be in use . The es­
tab l i shment of a septic tank control ordi­
nance in the City would primarily be con­
cerned with insuring that new systems which 
are instal led are adequately designed and 
proper ly constructed . 

Although the soils are underlain by rel a­
t ively impermeable depo s i t s , the upper hor i­
zon o f  the soil should perform wel l  for 
septic tank absorption fields . In tho se 
areas underlain by unbroken impermeabl e  
ca lcareous depo s its , the potential for ground­
water contamination is reduced ; however , the 
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po s s ib i l ity for septic tank eff luent runoff 
is increased . Due to the high annual evapor­
ation ( approximately three time s the annual 
rainfa l l )  and vegetative cover , it i s  un-
likely that this runoff would reach the 
re servoir except in periods of long inten se 
ra infal l .  I n  addition , as  many of the dwe l l ing s 
reportedly have only one or two res idents , 
the probab il ity of septic tank systems being 
over l oaded i s  dimini shed . 

( 2 )  Financ ial and Management Cons iderations : 
Control l ing the wa ste of B lackwe l l  by me an s 
of a septic tank control ordinance would not 
involve a direct outlay of capital as would 
be required by the construct ion of a waste­
water treatment fac i l i ty and col lect ion 
system , but some costs would be incurred to 
sati sfy the legal and institut ional require­
ments of e s tab l ishing and enforc ing the 
ordinanc e .  Tho se install ing new systems 
could be f aced with increased cost for septic 
tank systems which are adequa tely des igned 
according to properly admini stered pe rco­
lation te sts . 

The City of Bl ackwe l l  could act as  the manag­
ing agency for the sept ic tank contro l ordi­
nance . Thi s would require that qua l if ied 
personnel be retained to inspect the exi sting 
systems and oversee the construction of new 
sys tems and could require an inc rease in the 
exist ing tax rate . Another management alter­
native would be to include the B lackwe l l  area 
in the propo sed septic tank control ordinance 
for Oak Creek Reservoir . Thi s could have 
legal comp lexit ie s , however , s ince B l ackwe l l  
i s  i n  a different county . Thi s  alternat ive 
would rel ieve B lackwe l l  of a maj or portion of 
the management cost and re spon s ibi l ity . 

( 3 )  Impact s .  The method of d i spo sal by septic 
tanks under a sept ic tank contro l ordi-
nance should be effect ive , and no adver se 
environmental impacts are forseen . The 
soc ial impact of thi s alternat ive would al so 
be insignif icant since it would have l i ttle 
direct effect on the res idents of the City . 

I I -D- 8  
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Economic impacts woul d  vary accord ing to the 
management alternative cho s en . If it is 
dec ided that the City should handle the 
management of the ordinance , a tax increase 
would be l ikely . Thi s impact could be s ig­
ni f i c ant s ince many of the res idents are on a 
fixed income and at the present pay only a 
minimal tax . I f  an outs ide agency i s  cho sen 
the cost should be lower and relat ive ly 
insigni ficant . 

( c )  Te chnical Al ternat ive 2 .  A se cond alterna-
t ive to the use of a sept i c  tank control ord inance 
would be the construct ion of tre atment fac i l itie s 
and a col l ect ion system . Preliminary cost esti­
mates indicate that even with federal grant monie s 
the monthly charge per connection for thi s altern­
ative would be approximately $ 4 5 . 00 .  Thi s , there fore , 
cannot be cons idered a feasible alternat ive for 
the pre sent popul ation . 

( 3 )  Oak Creek Re servo ir 

( a )  General . The Oak Creek S tudy Area include s 
a l l  of the res idential deve lopment along the 
shores of Oak Creek Re servoir in northeast Coke 
County . Thi s area encompas s e s  approximate ly ten 
and one-half miles of shore l ine , along which over 
2 0 0  re s idenc e s , recreational homes , mob i le home s , 
and commercial estab l i shments are located . Approxi­
mately one-fourth of the se dwe l l ings are located 
on the Gul f  Peninsul a .  We s t  Texas Ut i l ities 
operate s a s team-e lectric generation plant on Gul f  
Peninsu l a  that uti l ize s water from the reservoir 
for cool ing water . The re servoir i s  owned by the 
City of Sweetwater and is used to supply water to 
that City , the City of Blackwel l  and the City of 
Bronte . Thi s  area is shown in Figure I I-D-2 . 

The topography of thi s  area i s  f l at to gent ly 
s lop ing , with dra inage be ing directly into the 
re servo i r . Based upon the soi l s  de scription of 
the a rea  g iven in the USDA-SCS Soil Survey for 
Coke County ( O ct . , 1 9 7 4 )  the soi l s  of the area 
surrounding the reservoir were believed to have 
severe l imitations for the use of s eptic tank s , 
due to bedrock and c a l i che whi ch could be found at 
a r e l atively shal low depth . It  has since been 
d i s covered that percol ation te sts in the area 
ind i cate that the soi l s  around the reservoir are 
s uitable for septic tank use . The s e  tests have 
been conduc ted under the direction of local hea lth 
o f f i c i a l s  in thei r  ef forts to l imit heal th pro­
blems in the area of the res ervoir . 
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( b )  Technical Al ternative . 

( 1 )  Techn ical P lan : In the f ir st Interim Report 
s everal treatment alternat ive s were examined 
which would co llect and treat the waste from 
the se l ake s ide are as . The cost o f  the se 
treatment alternatives were wel l  beyond 
economic fea s ibil i ty due to the high collec-
t ion costs and the sma ll number o f  customer s to 
pay for the s ervice . I n  addition , an ex-
pens ive advanced wastewater treatment method 
was required for the plant to discharge ne ar 
the reservo ir s ince thi s  re servo ir serves as  
a water supply source for sever al cities in 
the area . The res idents of Oak Creek Ar ea 
are currently u s ing sept i c  tanks as  a means 
of d i spo sal and severa l  problems have been 
r eported . The s e  problems have occurred as 
the r e sult of inadequate design or improper 
contruction of the se systems . Local o f f i-
c i a l s  from the Texas Department of Health 
have been active in the are a  and many o f  
these problems have been corrected . In 
addit ion , the estab l i shment o f  a sept i c  tank 
contro l order has been initiated which will 
control the install ation o f  new sys tems and 
further correct any exi s t ing probl ems . It i s  
bel ieved that thi s  action will be an ef fec-
t ive deterent to further contamination of the 
re servoir . 

( 2 )  Financial and Management Con s ideration : 
The costs involved in e s tab l i s hing a septic 
t ank control order are primar ily tho se con­
cerned with the legal and inst itut iona l 
requ irement s of the order . The City of 
Swee twater , owner of the reservo ir , is to be 
des ignated as the enforcing agency , and the 
legal arrangement s ar e yet to be resolved . 
The e stabli shment of thi s ordinance has been 
comp l icated s ince the Reservoir and the City 
o f  Sweetwater are in two d i f ferent countie s .  
The cost o f  these requirements should not be 
f e l t  directly by the res idents surrounding 
the l ake ; however , the cost of i s suing and 
handl ing permits for septic tank s , and the 
cost of the percol ation te s t s  and inspection s  
probably w i l l  be paid b y  the res idents who 

' require the se serv ices . 
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( 3 )  Impact s :  The Texas Department of Health 
off i c i a l s  of the area be lieve that the proper 
use of we ll des igned and constructed septic 
tanks wi l l  be effect ive in detering the 
contaminat ion of the re servo i r ; therefore , no 
adverse environmental impacts are proj ected . 
The social impacts of thi s  al ternative wou ld 
result from the increased l and requirement s 
for these systems . Properly des igned systems 
could require l arger lot s i z e s  than are 
presently be ing used , thu s having the affect 
of spreading the populat ion and pos s ibly 
l imit ing growth . 

Economic impacts on the area could result if 
growth i s  l imited by the requirement of a 
minimum lot s i z e . Thi s could al so effect 
l and values s ince an increase in the lot 
s i z e  required would reduce the quantity of 
lots that could be sold or leased . The co st 
for  the legal and institutional requirement s 
i s  the only f i nancial burden to be cons idered . 
Al though the agency co st may best be esti­
mated by the agency involved , The Texas Ne tho­
dology for Di spo s al Activities states that 
" a  guidel ine of 15 to 2 0  dollars per inspec­
tion may be used , " with regard to permitting 
cost . 

( 4 ) Winter s  

( a )  General . The City of Winters i s  located in 
Runnel s  County on U . S .  8 3  north of Ballinger and 
encompasses app roximately 2 , 8 5 0  persons . Al though 
TDWR populat ion pro j ections show a decl ine , the 
City i s  pre sently experiencing some growth , par­
ticul arly ip the surrounding area outside of i t s  
corporate l imit s . Land us age i s  primar i ly r e s i ­
dentia l , with commercial usage in the central 
busines s  d i s trict and indu strial deve lopment along 
the Ab i lene and Southern Rai lroad l ine . The C i ty 
i s  under lain by Abi lene-Mereta type soi l s  which 
have very low permeabi lities and thu s have severe 
l imitations for septic tank u s e . 

The existing wastewater treatment plant i s  located 
along Bluff Creek but does not d i s charge wa stes 
into thi s  stream .  Thi s pl ant con s i s t s  of an 
Imhoff tank and a l ift station which pumps the 
wastewater to oxidation ponds on the oppos ite s ide 
of B luff Creek . The eff luent from the se ponds i s  
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used to irrLgate 1 2 2  acr e s  of small grain and 
pasture l and . The irrigated f ields are diked to 
prevent return flows to B luff Creek . The Imhoff 
tank was cons tructed in 1 9 4 9  and has a design 
capacity of 0 . 1 5 0  MGD . Pre s ent inf low into the 
plant i s  reported to average about 0 . 1 5 4  MGD . The 
Imhoff tank and l if t  station are sometime s over­
loaded , and sludge drying beds are inadequate . 
There i s  no alternate source of power to the pl ant 
and when l ift s tation power i s  lost , overf lows 
from the Imhoff tank occur . An inf iltration/ 
inf low problem dur ing wet we ather ha s been re­
ported , and the exi sting pl ant become s inundated 
during rain s . 

The quantity of wa stewater from industrial source s 
does not appear to be signif icant ; however ,  some 
problems related to thes e  contr ibutions have been 
reported in the past . 

(b ) Technical Al ternat ive . 

( 1 }  Technical Plan : The City partic ipated 
in the Publ ic Law 9 2 - 5 0 0  S tep I Facil ity 
P l anning Proc e s s  by having a P l an developed 
in 1 9 7 5 .  The C ity has s ince dropped to a low 
priority rating for future funding , largely 
because of its " no-discharge " status , and 
planning for future improvements ha s stopped . 
In the Facil ity P l an three al ternative treat­
ment s chemes were examined : an oxidation 
d itch , a contact stabi l ization plant , and a 
conventional activated sludge type pl ant . In 
Interim Report I thes e  same tre atment scheme s 
were a gain examined . 

I n  order to determine the s ize and costs of 
the se alternative waste tre atment scheme s ,  
raw wastewater loadings were pro j ected using 
the s tatewide Municipal Waste Treatment Needs 
A s se s sment Methodology for the pre sent , 19 8 3 ,  
1 9 9 0  and the year 2 0 0 0 . The se pro j ections 
were based on popu l ation pro j ection s , a s sumed 
per cap ita waste loading , and flow vari ations . 
The r e sults of the se waste load pro j ect ions 
are presented in Table I I -D- 3 . The de s ign 
criteri a  are based on wasteloads proj ected 
for the year 2 0 0 0 .  

I n  Interim Report I ,  a s  in the original 
Faci l ity P l an , it was determined that the 
oxidation di tch treatment scheme wa s the mo st 
cos t  effective means of treat ing the waste 
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I N F L U E N T  

FIGURE I I -D- 3 
WASTEWATER TREATMENT PLANT DATA 

CITY OF �HNTERS 

R E TURN SLU D G E  

C HLOR I N E  

1-----tPI CONTAC T 

C H A M B E R  

SLUPGE 
D RY I N G  

WASTE S LU D G E  B E D S  

E F FLU E N T  

L ANDFILL 

P L A N T  F L O W D I A G R A M  

Design population 
Design Flow (MGD ) 

Average 
Peak 

3 8 0 0  

0 . 3 8 
0 . 8 0 

Exi s t ing P l ant i s  to be abandoned 

TABLE I I -D- 3 

E f fluent Requirements 

BODS (mg/1 ) 
TSS ( mg/ 1 )  

Rece iving Waters 

2 0  
2 0  

B luf f Creek 

WASTELOAD PROJECT IONS FOR 
THE C ITY OF WINTERS 

P l anning Year 

1 9 7 5  
1 9 8 3  
1 9 9 0  
2 0 0 0  

Populat ion 

2 7 1 0  
3 0 6 0  
3 3 6 0  
3 8 0 0  

I I -D- 1 4  
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Flow (MGD ) 
Average Peak 

0 . 3 1 
0. 3 4  
0 . 3 8 

0 . 6 6 
0 . 7 2 
0 . 8 0 



from the City . In thi s var iation of the 
extended aeration treatment proce s s , the 
wastewater enter s an oxidat ion ditch ( known 
a s  a racetrack ) where the wastewater i s  mixed 
and aerated . After leaving the oxidation 
di tch the wa stewater enters a c l ar i f ier where 
sol ids are settled out and treated as sludge. 
The c l ar if ied water is then chlor inated to 
d i s infect the e f f l uent . Waste sludge from 
the c larifier i s  dryed on sludge drying beds. 
The dried s ludge " cake " is then used as dry 
fertil ize r  on agr icu l tural land . 

This type of treatment sys tem wa s not only 
found to be more cost ef fective than the 
conventional activated s ludge and contact 
s tab i l izat ion type plant s, but a l so requires 
l e s s  s ludge handl ing and is s impler to operate . 
The e f f luent from thi s  plant can be used for 
irr igation or can b� d i scharged without 
violating the e f f luent standards required for 
B luff Creek . Thi s  system is depicted in 
F igure I I -n-

'
3 .  

Almo s t  a l l  signi f icant res ident ial develop­
ment in the proximity of Winters is located 
j us t out s ide the city l imit s . These areas 
r e ly on septic tanks in soi l s  which have 
s evere l imitat ions for septic tank use . As 
the populat ion and dens ity of the s e  areas 
increase the potential for septic tank fail­
ure s, and thus the creation of a health 
hazard, wi l l  increase . When the se condi­
t ions do occur, or in order to prevent the ir 
occurance, the res idents of the se areas wi ll 
be in need of central ized sewage facilitie s . 
The mos t  cost ef fective means to accompl ish 
thi s  i s  to connect to the City of Winters 
treatment system . The col lection system for 
the C ity of Winters is shown in Fi gure I I -D-
4 . 

( 2 )  Financi a l  and Management Alte rnatives : If 
the treatment plant and the proposed co l lec­
t ion system extens ions are constructed , the 
total capital cost of thi s  alternat ive i s  
e s t imated t o  b e  $ 1 , 9 5 8 , 000 . 
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I t s  pre sent worth and total annual cost would 
b e $ 2 , 4 5 4 , 0 0 0  and $ 2 2 5 , 0 0 0  re spectively ba sed 
on 6 5/8 % intere st for twenty year s . The 
annual per capita cost would be $ 5 9 . 2 0 and an 
average monthly b i l l  per connection would be 
$ 1 4 . 8 0 .  I f  federa l  funding were ava i lable 
through PL 9 2 - 5 0 0  then the annual per capita 
cost would be $ 2 3 . 8 0 and an average monthly 
b i l l  would be $ 5 . 9 5 . The se costs are pre­
s ented in Table I I -D-4 . 

The Ci ty o f  Winter s  presently operate s the 
exi s t ing was tewater treatment fac il ity and 
s ince s igni f icant new service areas ou tside 
of the City ' s j ur i sdiction are not propo sed , 
there i s  no reason to sugge st an a lternative 
management author ity on the local level . It  
i s  proposed that the S tate Department of 
Water Re sources cont inue in its ro le of regu­
l ation and enforcement of water qua l i ty in 
the area . 

( 3 ) Impacts : There are no adverse environmental 
impacts a s s oc i ated wi th the construct ion of 
an oxidation ditch type plant at the site o f  
the existing f ac i l i ty .  A po sitive aspect o f  
thi s type o f  treatment i s  that in the event 
that the City should dec ide to d i scharge 
the i r  e f f luent , thi s  would incre ase the 
quantity of water ava i lable for reuse down­
s tream . There should be no s igni f icant 
s o c i a l  impact s ince the City currently has a 
c entral collection and treatment system . 

The economic impact should al so be favorable . 
The cost per connec tion for the system and 
c o l l e ction l ine extens ions are within the 
ava i l able revenue base and the pos s ib i l i ty o f  
increased revenue from industrial growth i s  
good . Where the collect ion l ine s extend to 
populated areas beyond the corporate c ity 
l imits revenue f rom user fees should he lp pay 
the expens e s  o f  the new fac i l ity and collec­
t ion system exten s ion . 

2 .  SEGMENT 1 4 1 1  

Segment 1 4 1 1  encomp a s s e s  E .  V .  Spence Re servoir and its 
immediate drainage area o f  about 2 7 4  square miles . Water 
qual i ty in the s egment is good and there are no mun i c ipal 
or industri a l  d i s charges d i rectly into the segment . The 
Colorado River Mun i c ipal Water D i s tr ict enforce s a pol icy 
concerning sept i c  tanks adj acent to the l ake which l imits 
potential contamination f rom the se source s . Because of 
the l ack of problems , no plan for controll ing water qual ity 
in this s egment i s  deemed nec e s s ary . 
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TABLE I I -D-4 

E S TIMATED ALTERNATIVE COSTS 
FOR THE CITY OF WINTERS 

Co lle c tion System 
Capital Cost 
O &M Cost 

Treatment P l ant 
Total Labor Co s t  
Total Energy Co s t 
Total Chemic a l  Co st 
Cons truction Co s t 
Land Acquis ition Cos t  
O &M Cos t 
Cap i ta l  Cos t  

Total Capital Co s t  

Present Worth 

Total Annual Cost 

Per Capita Cost 

Monthly Charge P e r  Connect ion 

WITH 7 5 %  FEDERAL GRANT IN AID : 

Total Capital Co s t 

Present Worth 

Total Annual Co s t 

Per Capita Cost 

Monthly Charge Per Connection 

II -D-1 8 
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Technical Al ternat ive 
Rep lace Exi s t ing Sys tem 

w/ Oxidation Ditch 

$ .  1 , 4 3 6 , 0 0 0  
1 0 , 0 0 0  

2 2 , 2 0 0  
8 , 4 0 0  

7 0 0  
5 1 8 , 0 0 0  

4 , 3 0 0  
3 5 , 4 0 0  

5 2 2 , 0 0 0  

1 , 9 5 8 , 0 0 0  

2 , 4 5 4 , 0 0 0  

2 2 5 , 0 0 0  

5 9 . 2 9 

1 4 . 8 0 

4 8 9 , 0 0 0  

9 8 6 , 0 0 0  

9 0 , 0 0 0  

2 3 . 8 0 

5 . 9 5 



a .  Summary o f  Exi s t ing Agenci e s  & Water Quality Control 
Programs . S egment 1 4 1 1  inc ludes E . V .  Spence Re servoir and 
i t s  immediate drainage area . The segment l i e s  within Coke 
and Nol an Countie s . The reservo ir i s  owned and operated by 
the Colorado Mun icipal Water District , though the Upper 
Co lorado River Authority a l so has territorial j uri sdiction 
over part o f  thi s segment . There are no ma j or municipal ities 
loc ated within thi s  segment . 

b .  Nonpoint Source As s e s sment . The immediate drainage 
are a  of E . V .  S pence Reservo ir is 9 0 %  range land in usage . 
Water qual ity problems in the reservoi r  are primarily be­
cause o f  s a l inity sources upstream from thi s segment . 
During extended periods o f  low inflow , chlorides , sul f ate s ,  
and d i s solved solids become high a s  a result of evaporation 
and s aline inf lows . The Co lorado River Mun i c ipal Water 
D i strict has s everal pro j ects that are de signed to alleviate 
a ma j or part o f  this inorganic mineral contamination . 

The U . S .  Environmental Protect ion Agency has inc luded E . V .  
Spence Res ervo i r  i n  i t s  National Eutrophicat ion Survey . It  
was found that the l ake wa s eutrophic but l ittle impairment 
of i t s  intended u s e s  were found . There have been algal 
bl ooms and macrophytes observed in the l ake as  wel l  as 
depleted oxygen level s be low the thermocline . The maj ority 
o f  nutrient s found in the l ake were from upstream nonpoint 
source s . 

c .  Wa ste Load Pro j ections . There are no exi sting munici­
pal wastewater treatment f a c i l ities located within thi s 
s e gment . 

3 .  SEGMENT 1 4 1 2  

Segment 1 4 12 inc ludes 8 9 . 2  r iver miles between the C i ty of 
S i lver and Lake J .  B .  Thoma s .  Thi s s egment encompa s s es 
approx imately 1 1 , 7 2 3  square mi les o f  drainage area which 
inc ludes the Be a l s  Creek System . Although no recent viola­
t ions o f  the water quality criteria have been recorded , 
mineral contamination is rather high . The principal area o f  
d ire c t c ontr ibution o f  salt o n  the main stem of the Co lorado 
has been identi f i ed and mos t  of the petroleum contributions 
have been contro l led . S alt contamination in Bea l s  Creek 
we st and north of Big Spr ing has been control l ed to some 
e xtent by the Colorado River Mun i c ipal Water D i s tr i ct . 

Mo st o f  the f ac i l ities in the Upper Colorado S tudy Area are 
located in thi s s egment ; however , no speci f ic water quality 
problems are known to be directly attributable to these 
fac i l i t i e s . Three mun i c ipalities d i s charge e f f luent ( B i g  
Spring , S nyder , and Ode s s a ) , and both Big Spr ing and Snyder 
are currently partic ipating in the 2 0 1  pl anning proce s s . 
The City o f  Odes s a  ha s one wa s tewater treatment plant cur­
rently under construction and another facil ity under des ign . 
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Twelve areas in Segment 1 4 1 2  are expec ted to requ ire waste­
water t reatment improvement in the near future . The c it i e s 
o f  Brown fi eld , Big Spr ing , and Snyder are correcting the i r  
P+oblems through the 2 0 1  planning proces s .  In addi t ion to 
the 2 0 1 f ac i l ities , the cities of Denver City and Midland 
may r equire upgrad ing or construction of a new f ac i l ity 
wi thin the next f ive years based on wa steload pro j ections 
and ava i l able i nventory information . Several areas may need 
the new f ac i l ities to handle pro j ected wasteload s  and pre­
vent pos s ible health problems re sulting from over ioaded 
septic tank absorption f ields . 

a .  Summary o f  Exi s ting Agencies & Water Qua l ity Control 
Programs . Segment 1 4 1 2  includes all or part of Andrews , 
Borden , Cochran , Coke , Dawson , Ector , Gaine s , G l a s s cock , 
Hockley , Howard , Lynn , Mart in , Midland , Mitchel l ,  Nolan , 
S curry , S ter l ing , Terry , and Yoakum count ie s . Thi s  segment 
c ompr i s e s  more than 7 5 %  o f  the Upper Colorado Study Are a .  
The primary water authority that operates i n  thi s  segment i s  
the Colorado River Mun i c ipal Water District . The Canadian 
River Municipal Water Authority serves some of the c ities in 
thi s  segmen� with dome s tic water from the Canadi an River 
Ba s in . The Co lorado River Mun i c ipal Water Di str ict ha s 
several water quality programs located in thi s  segment that 
are des igned to protect the qual ity of the D i strict ' s  two 
re servo ir s .  The D i strict operates two low flow d iver s ion 
dams and a program to a l l ev iate s a l ine - d i s charges from the 
S anta Ro sa aqu i fer . E i ghteen c i t i e s  operate munic ipal 
wa stewater treatment f ac i l it i e s  in thi s  segment . They are 
Andrews , B ig Spr ing , Brownf ield , Coahoma , Co lorado City , 
Denver C ity , Go ldsmi th , Lame s a , Loraine , Meadow , Midland , 
Ode s s a , P l a ins , S e agrave s ,  S eminole , Snyder , Stanton , and 
Sundown . 

b .  Nonpoint Source A s s e s sment . Nearly s ixty percent of 
Segment 1 4 1 2  is in r angeland usage . [Anothe r  twenty percent 
e ach i s  in dryland crop land and irrigated cropland usage . ] 
The ma j or water qual ity problem that exists i n  the segment 
i s  from s a l i ne water intrus ion . The principal s alt contr i ­
buting area has been ident i f ied a s  be ing a long a 3 0  mi le 
sect ion o f  the River be tween Lake J .  B .  Thomas and Color ado 
City . S tudi es  have shown that the ma j or i ty of the brine 
enter ing the r iver in th i s  area is the r e sult o f  oil f ield 
operat ions .  S ince the impo s i tion o f  br ine d i spo sal control s  
the magni tude o f  the salt problem has decreased noti ceably .  
It i s  probable that n atural saltwater inf luence wi l l  gr adu­
al ly t ake over a s  res idual salts from petroleum areas are 
f lushed out . Another area of salt bu ildup is a long Beals 
Creek north o f  Big Spr ing . E f forts have been made by CRMWD 
to correct s a l t  contr ibutions from thi s are a . 
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Though a l arge area of thi s  segment ( 4 0 % )  i s  �n agricultural 
use , sediment y i e ld s  are lowe st in the areas of highest fer­
t i l i zer and pestic ides us age . Thus agr icul tural impact i s  
minimi zed i n  this area . The maj or urban area i n  the segment ,  
Midl and-Odes s a , i s  in an area that i s  noncontributing to the 
Col orado Rive r . Other urban areas , Big Spr ing , Snyder , and 
Colorado City , may contribute high sediments during storm 
events but the oxygen demand i s  l ikely to be low . There i s  
reported t o  b e  s i gni f icant septic tank contributions along 
the shores of Lake Col orado City . 

The high s a l ine bui ldup in the part of the segment imme­
d iately below Lake J .  B .  Thomas i s  partia l l y  due to the lack 
o f  any normal f low of fresh water above the sal ine inf lows . 
The s a l ine concentrations are only f lushed out dur ing storm 
water runo f f . 

c .  Wa ste Load Proj ections . Pro j ect ions o f  waste load ings 
into and out of twenty-one fac i l i t i e s  in thi s  segment were 
made for the p l anning period 1 9 7 5 - 2 0 0 0 . Re sults of the se 
c a l culat ions are summar i z ed in Table I I - D - 5  with more com­
p lete data inc l uded in the Appendix . The City o f  Ode s s a  ha s 
been shown to exceed its pre sent capacity dur ing 1 9 7 5 .  
Ode s s a , however ha s prepared plans and i s  soon to begin 
construct ion on a new wastewater treatment faci l i ty .  Big 
Spring , Colorado City , Denver City , Loraine , Meadow , and 
Stanton have been proj ected to exceed the ir capac ity by 
1 9 8 3 .  Of the s e , only Denver City , Meadow , and Loraine 
are not known to have a wa stewater treatment plan in pre­
paration . Both Meadow and Loraine are not cons idered as 
needing f ac i l i t i e s  within the p l anning per iod , however , as 
Meadow ' s popu lat ion pro j ections are suspect and Lora ine has 
added an addi t ional oxidat ion pond . Denver City has been 
inc luded as a s ewerage planning are a . 

Both Midland and S emino le are expected to exceed the ir 
p l ant ' s  de s ign capac ities by 1 9 9 0 .  Midl and however is  
expected t o po s s ibly reach capac ity sooner , as there have 
already been o c ca s ional reports of exceeding capacity . 

Wa ste loads were a l so c a l cu lated for four communities that 
do not presently have a wa stewater treatment fac i l ity . 
The ir population s , dens ities , or soil conditions indic ate 
that a f a c i l i ty needs to be cons idered . The resu l t s  of 
the se proj ections are shown in Table I I -D- 6 . 
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TABLE I I -D - S  
INFLUENT AND EFFLUENT WASTELOAD 

PROJECT IONS FOR SEGMENT 1 4 1 2  

Inf luent Effluent 
Flow BODs TSS BODS TS S 

Di scharger Year (MGD ) ( lb/day ) ( lb/day ) (lb/day) ( lb/day ) 

Andrews 1 9 7 S  - - - - - -NO DISCHARGE---
1 9 8 3  0 . 9 3 1 4 8 9 . 2  1 7 6 9 . S  
1 9 9 0  0 . 9 6 1 S l 3 . 0  1 7 9 7 . 8  
2 0 0 0  0 . 9 9 1 S 3 0 . 0  1 8 1 8 . 0  

Big Spring 1 9 7 S  2 . 6 4 - - 6 8 2 . S  7 0 4 . 6  
( P l ant A)  1 9 8 3  2 . 9 2 4 S O S . O  S 3 S l . 8 4 8 6 . 8  4 8 6 . 8  

H 1 9 9 0  3 . 0 3 4 6 2 8 . 1  S 4 9 9 . 2  S O S . 8  S O S . 8  
H 2 0 0 0  3 . 2 S 4 8 9 6 . 2  S 8 1 7 . 8  S 4 2 . 0  S 4 2 . 0  
I 

c::: o 
I Big Spring 1 9 7 S  - - - ---NO DISCHARGE- - -N 

N ( P lant B )  1 9 8 3  O . S 7 9 1 S . 6  1 0 8 8 . 0  
1 9 9 0  0 . 6 0 9 4 7 . 9  1 1 2 6 . 4  
2 0 0 0  0 . 6 S 1 0 0 2 . 8  1 1 9 1 . 6  

Brownfield 1 9 7 S  - - - -- -NO DISCHARGE ---
1 9 8 3  1 .  0 0  1 6 0 9 . 9  1 9 1 2 . 9  
1 9 9 0  1 .  0 1  1 S 9 8 . 0  1 8 9 8 . 8  
2 0 0 0  1 .  0 1  1 S 6 4 . 0  1 8 S 8 . 4  

Coahoma 1 9 7 S  - - - -- -NO DISCHARGE- --
1 9 8 3  0 . 1 3 2 0 9 . 1  2 4 8 . S  
1 9 9 0  0 . 14 2 2 1 . 0  2 6 2 . 6  
2 0 0 0  0 . 1 6 2 3 8 . 0  2 8 2 . 8  



TABLE I I - D-S , ( Continued ) 

Inf luent Eff luent 
Flow BODs TSS BODs TSS 

Di scharger Year (MGD ) ( lb/day ) ( lb/day ) ( lb/day ) ( lb/day ) 
--

Colorado C ity 1 9 7 S  - - - -- -NO DISCHARGE---
1 9 8 3  O . S 3 8 3 9 . 8  9 9 7 . 9  
1 9 9 0  O . S 2 8 1 6 . 0  9 6 9 . 6  
2 0 0 0  O . S l 7 6 S . O  9 0 9 . 0  

Denver City 1 9 7 S  - - - ---NO :DISCHARGE---
( North Plant ) 1 9 8 3  0 . 3 2 S l 3 . 6  6 1 0 . 2  

1 9 9 0  0 . 3 4  S 3 0 . 2  6 3 0 . 0  
2 0 0 0  0 . 3 6 S 4 2 . 0  6 4 4 . 0  

Denver City 1 9 7 S  - - - ---NO DISCHARGE---
( South Plant ) 1 9 8 3  O . l S 2 2 7 . 6  2 7 0 . S 

H 1 9 9 0  O . l S 2 3 4 . 8  2 7 9 . 0  
H 2 0 0 0 0 . 1 6 2 4 0 . 0  2 8 S . 2  I 

c: o  
I 

1\J Go ldsmith 1 9 7 S  - - - ---NO DISCHARGE- --
w 1 9 8 3  0 . 0 4 6 3 . 4  7 S . 3  

1 9 9 0  0 . 0 4 6 4 . 6  7 6 . 8  
2 0 0 0  o . o s 6 S . 8  7 8 . 2  

Lames a  1 9 7 S  - - - ---NO . DISCHARGE---
1 9 8 3  1 . 1 4 . 1 8 2 9 . 2  2 1 7 3 . S  
1 9 9 0  1 . 1 0 1 7 3 4 . 0  2 0 6 0 . 4  
2 0 0 0  1 .  0 4  1 S 9 8 . 0  1 8 9 8 . 8  



TABLE I I -D-S , ( Continued ) 

Inf luent E f f luent 
Flow BODs TSS BOD s TSS 

D i scharger Year ( MGD ) ( lb/day ) ( lb/day) ( lb/day ) ( lb/day ) 

Loraine 1 9 7 S  - - - - �-No DIS CHARGE- - -
1 9 8 3  0 . 0 6 9 2 . 3  1 0 9 . 7  
1 9 9 0  0 . 0 6 8 1 . 6  9 7 . 0  
2 0 0 0  o . o s 6 8 . S  8 1 . 4  

Meadow 1 9 7 S  - - - - - -NO DISCHARGE- - -
1 9 8 3  o . o s 8 0 . 4  9 S . S  
1 9 9 0  o . o s 8 1 . 6  9 7 . 0  
2 0 0 0  0 . 0 6  8 0 . 4 9 S . S  

Midland 1 9 7 S  S . l O - - 6 8 0 . S  7 6 S . 6  
( Main P l ant ) 1 9 8 3  6 . 1 4 1 2 1 S l . 6  1 4 4 3 9 . 0  1 0 2 4 . S  1 0 2 4 . 3  

H 1 9 9 0  7 . 0 3 1 3 4 6 S . 7  1 6 0 0 0 . 4  11 7 3 . 2  1 1 7 3 . 2  H 
I 2 0 0 0  8 . 2 8 1 S 2 7 4 . S  1 8 1 4 9 . 7 1 3 8 1 . 1 1 3 8 1 . 1  

c::: o 
I 

N Midland 1 9 7 S  0 . 0 7 - - 6 . 2  S . 6  � 
( Airport) 1 9 8 3  0 . 0 8  2 9 . 8  3 S . 3  1 2 . 9  1 2 . 9  

1 9 9 0  0 . 0 8  2 9 . 8  3 S . 3  1 3 . 0  1 3 . 0  
2 0 0 0  0 . 0 8  2 9 . 8  3 S . 3 1 3 . 3  1 3 . 3  

Ode ssa 1 9 7 S  7 . 9 9 - - 7 3 3 . 0  5 3 3 . 1  
1 9 8 3  8 . 7 9 1 4 6 1 4 . 9  1 7 3 6 S . 9  1 4 6 5 . 9  1 4 6 S . 9  
1 9 9 0  9 . 4 6 1 5 5 S 5 . 0  1 8 4 8 3 . 0  1 S 7 7 . 6  1 5 7 7 . 6  
2 0 0 0  1 0 . 4 9  1 7 0 17 . 0  2 0 2 2 0 . 2  17 5 0 . 2  1 7 S 0 . 2  

P l a ins 1 9 7 S  - - - - - -NO DISCHARGE- - -
1 9 8 3  0 . 1 0 1 5 3 . 0  1 8 1 . 8  
1 9 9 0 0 . 1 0 1 5 3 . 0  1 8 1 . 8  
2 0 0 0  0 . 1 0 1 3 6 . 0  1 6 1 . 6  



TABLE I I -D- S , ( Continued ) 

Inf luent E f f luent 
Flow BODs TSS BODs TSS 

Discharger Year ( MGD)  
--

( lb/day ) ( lb/day) ( lb/day ) Qb/day ) 

Seagrave s l 9 7 S  - - - ---NO DIS CHARGE- - -
1 9 8 3  0 . 2 6 4 0 2 . 9  4 7 8 . 7  
1 9 9 0  0 . 2 S 3 9 1 . 0 4 6 4 . 6  
2 0 0 0  0 . 2 6 3 9 1 . 0 4 6 4 . 6  

Semino le 1 9 7 S  - - - �--NO DISCHARGE- - -
1 9 8 3  O . S 2 8 2 7 . 9  9 8 3 . 7  
1 9 9 0  O . S 2 8 1 6 . 0  9 6 9 . 6  
2 0 0 0  O . S 2 7 9 9 . 0  9 4 9 . 4  

H 
Snyder 1 9 7 S  1 . 2 1 2 3 2 . S  2 3 2 . S  H - -

I 1 9 8 3  1 . 2 8 1 9 2 1 . 0  2 2 8 2 . 6  3 2 0 . 1  3 2 0 . 1  C::: tl 
I 1 9 9 0  1 . 3 1 1 9 3 8 . 0  2 3 0 2 . 8  3 2 7 . 6  3 2 7 . 6  rv 

Ul 2 0 0 0  1 . 3 4 1 9 3 8 . 0  2 3 0 2 . 8  3 3 4 . 1  3 3 4 . 1  

Stanton 1 9 7 S  - - - ---NO D I SCHARGE- - -
1 9 8 3  0 . 2 S 3 9 6 . 1  4 7 0 . 7  
1 9 9 0  0 . 2 7 4 0 8 . 0  4 8 4 . 8  
2 0 0 0  0 . 3 0 4 4 2 . 0  S 2 S . 2  

Sundown 1 9 7 S  - - - ---NO D I S CHARGE - - -
1 9 8 3 0 . 1 2 1 8 7 . 0  2 2 2 . 2  
1 9 9 0 0 . 1 2 1 8 7 . 0  2 2 2 . 2  
2 0 0 0  0 . 1 3 1 8 7 . 0  2 2 2 . 2  



TABLE I I -D - 6  
WASTELOAD PROJECTI ONS FOR SEWERAGE 

PLANNING AREAS CURRENTLY WITHOUT FACILITIES 

City 

S and Spring s 

We llman 

We stbrook 

Lake Co lorado 
City 

Year 

1 9 8 3  
1 9 9 0  
2 0 0 0  

1 9 8 3  
1 9 9 0  
2 0 0 0  

1 9 8 3  
1 9 9 0  
2 0 0 0  

1 9 8 3  
1 9 9 0  
2 0 0 0  

F low 
(MGD ) 

0 . 2 3  
0 . 2 5 
0 . 2 8 

0 . 0 4 
0 . 0 4 
0 . 0 4 

0 . 0 3 
0 . 0 3 
0 . 0 4 

0 . 14 
0 . 1 5 
0 . 1 6 
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BODs TSS 
( lb/day ) ( lb/day ) 

3 6 7 . 2  4 3 6 . 3  
3 9 1 . 0  4 6 4 . 6  
4 2 5 . 0  5 0 5 . 0  

5 5 . 3  6 5 . 6  
5 9 . 5  7 0 . 7  
5 9 . 5  7 0 . 7  

5 1 . 0  6 0 . 6  
5 1 . 0 6 0 . 6  
5 1 . 0  6 0 . 6 

2 1 9 . 3  2 6 0 . 6  
2 3 2 . 1  2 7 5 . 7  
2 5 5 . 0  3 0 3 . 0  



d .  Al ternative Pl ans . 

( 1 )  Big Spring : A facility plan for the City of Big 
Spr ing has been prepared . At the time o f  thi s report 
the p l an has been submitted to TDWR but has not 
been approved . Thi s  plan was required due to the 
inabi l ity of the exi sting facilities to meet the 
e f fluent r equirement s .  I n  preparing thi s plan many 
treatment alternatives were cons idered , including the 
c onstruction of a new plant to accomodate the City , 
construction o f  a reg ional system , and the construction 
o f  " no-di s charge " f a c i l ities . It  was found to be mo st 
cost e f fective to serve only the exi sting Big Spring 
s erv ice area by upgrading the existing f ac i l ities and 
adding aeration l agoons before chlorination to meet the 
e f fluent r equirements . The cost presented in the 
fac i l ity p lan was e s t imated at 1 . 5  mi l l ion dollar s . 

( 2 )  Brownf ield : A 2 0 1  f a c i l ity p l an has been prepared 
for the City o f  Brown f ield for the construction of a 
new wa s tewater treatment plant . Thi s plant i s  to 
total ly replace the exi sting fac i l ities which will 
c ontinue to function unt i l  the new plant is put into 
operation . In thi s plan it wa s determined that the 
Be st Practical Was te Treatment Techno logy for thi s area 
con s i sts  o f  biological treatment fol lowed by land 
appl ication o f  the e f fluent . Several methods of biolo­
gical treatment ,  inc luding trickl ing f ilter s , were 
cons idered and the use of an oxidation ditch was found 
to be the mo s t  cost e f f ect ive at 3 7 . 4 ¢/1 0 0 0  gal . The se 
fac i l it ie s , which are de s igned for a dry weather f low 
of 1 . 2 5 MGD , cons i s t  o f  screening faci l iti e s , oxidat ion 
di tch , s econdary sedimentation , s l udge drying bed s , and 
e f f luent ho lding ponds to retain the e f fluent , which i s  
used t o  irr igate adj acent ci ty-owned agricultural 
l ands . 

( 3 )  Denver C i ty 

{ a )  General . Denver C ity i s  located in the 
southern portion of Yoakum County along State 
H ighway 8 3 . The C ity encompas s e s  approx imately 
9 0 0  acres and has a 1 9 7 5  populat ion of approxi ­
mately 4 2 0 0  persons . The City i s  located on the 
relatively f lat southern High Plains , with soils 
of t h e Brownf ield and Amar i llo type . These so i l s  
have relat ive ly high permeabiltie s , s o  that few 
l imitations are imposed upon the use o f  sept ic 
tank s . The City i s  expec ted to exhibit moderate 
growth through the pl anning period . 
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The City i s  presently served by two wa stewater 
treatment plant s consi sting o f  Imho f f  tanks and 
oxidat ion ponds . E f f luent from both plants is 
used for irrigation - 1 6 0  acres at the North P l ant 
and 6 0  acres at the South P l ant . The North P lant 
has a des ign capacity of 0 . 2 7 5  MGD , and the South 
P lant has a des ign capaci ty o f  0 . 1 2 2  MGD . Both 
p l ants are pro j ected to be s l i ghtly over loaded by 
1 9 8 3 . The C i ty l imits contains 5 1 0  acres and 1 0 0 %  
o f  the per sons within the City l imits are provided 
with s ewerage service . Some uns ewered development 
exists outs ide of the City l imit s . 

To determine de s ign s i z e s  of the propo sed treat-
ment r equirements , raw wa steload pro j ec t ions were 
made in accordance with the Municipal Waste Tre atment 
Needs Methodology . The results o f  the s e  pro j ec­
tions a re p re s e nted in Tab l e s  I I -D- 7 and I I -D- 8 ,  and 
are based on population pro j ections , per capita 
wa ste loadings and expected inf low rate s . 

( b ) Te chnical Alternat ive 1 .  

( 1 )  Technical P l an :  One a lternative for 
consideration con s i s t s  of expanding and 
upgrad ing the two exi s ting treatment fac i l ­
itie s . For the North P lant , thi s  would 
require the addition of another pr imary pond 
to oper ate in par a l l e l  with the existing 
pr imary pond and another oxidation pond to 
fo l low the exi s ting ponds . Add itiona l  hol ding 
pond capacity would a l so be required . The se 
additions are dep icted in Figure I I -D- 5 . 
The South Plant would a l so require the ad­
dition of an oxidation pond and inc rea sed 
hol ding pond c apac ity � The exi sting sludge 
pit s  would have to be rep laced with sludge 
drying bed s . The s e  requirements are i l lus­
trated in the s chematic in Figure I I -D- 6 .  
The s e  expans ions wi l l  increase the cap ac i ty 
o f  the exist ing fac i li ty to accommodate the 
increas ing f lows . No expans ion or upgrading 
to improve the qua l i ty of the e f fl uent i s  
required s ince al l e f f luent i s  u sed for 
irr igation . 
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L E G E N D  

E X I S T I N G  

- - - P R O P O S E D  

I N F L U E N T  

FIGURE ! I -D-5 .  
WASTEWATER TREATMENT PLANT DATA 

CITY OF DENVER CITY - NORTH PLANT 
ALTERNAT IVES l and 2 

r- - -- ,  I O X I DAT I O N  

L � O N D  _j -� 
P R I V A I E 

H O L D I N G  

P O N  O S  F O R  

I R R I G A T I O N  

P L A N T  F LO W  D I A G R A M  

Des ign Population 
Des ign F low ( MGD ) 

Average 

3 1 9 0  

0 . 3 6 
0 . 7 6 

E f fluent Requirements 
BOD

5
(mg/l ) No D i s charge 

TSS (mg/1 ) No D i scharge 
Rece iving Water s :  Sulphur 

Draw 
Peak 

Exis ting Des ign F low (MGD ) 0 . 2 7 5  (Avg ) 

P l anning Year 

1 9 7 5  
1 9 8 3  
1 9 9 0  
2 0 0 0  

TABLE I I -D- 7 
WASTE LOAD PROJECTIONS FOR 

C I TY OF DENVER C I TY - NORTH PLANT 

Populat ion 

2 , 9 2 0  
3 , 0 2 0  
3 , 1 2 0  
3 , 1 9 0  

I I -D- 2 9  
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Flow (HGD ) 
Average Peak 

0 . 3 2 
0 . 3 4 
0 . 3 6 

0 . 6 9 
0 . 7 3 
0 . 7 6 



FIGURE I I -D- 6 
WASTEWATER TREATMENT PLANT DATA 

C ITY OF DENVER C ITY - SOUTH PLANT 
ALTERNAT IVE 1 

OX I D A T I O N  P O N D S  

ls� R-___ 1 N_F_L_U E_N_T __ ._--11 S C R E E N f----1 I �:�: F r----

L E G E N D  
-- E X I S T I N G  
- - - P R O P O S E D  

1 , 4 1 0  Design Population 
D e s i gn Fl ow (MGD ) 

Average 0 . 1 6 
0 . 3 9 

Flow (MGD ) 
Peak 

Exi sting Des ign 

,.- - l I S L U D G E  
'------� D R Y I N G  1-1 ___ ..,__IL A�F�L I 

L - - _j 
L s_:_D s  _j 

P L A N T  F L O W  D I A G R A M  

E f fluent Requirements 
BOD

5 (mg/1 ) No Dis charge 
TSS (mg/ 1 )  No D i s cha rge 

Rece iving Waters : McKenz i e Creek 
0 . 1 2 2  (Averag e )  

TABLE I I -D- 8 

Planning Year 

1 9 7 5  
1 9 8 3  
1 9 9 0  
2 0 0 0  

WASTELOAD PROJECTIONS FOR 
C I TY OF DENVER CITY - SOUTH PLANT 

F low 
Population Average 

1 , 3 0 0  
1 , 3 4 0  
1 , 3 8 0  
1 , 4 1 0  

I I -D-3 0 
u 

0 . 1 5 
0 . 1 5 
0 . 1 6 

( MGD ) 
Peak 

0 . 3 5 
0 . 3 7 
0 . 3 9 



The coll e ction sys tem could be expanded to 
s ervice tho se unsewered deve lopments out s ide 
o f  the c ity l imits . A map of the exi sting 
col lection systems and the propo sed expan­
s ions i s  pre s ented in Figure I I -D- 7 . Al­
though the so i l s  of thi s  area are suitable 
for sept ic tank use , the growth in these 
areas could become densely populated enough 
to warrant extens ion of the exi sting col­
l e ct ion l in es to these area s  to prevent the 
creation of a he alth hazard . All of the 
exten s ions would be serviced by the South 
P l ant . 

{ 2 )  Fin anc ial and Management Considerat ions : The 
e s t imated cost of thi s  treatment a lternative , 
including coll ection system extens ions are 
shown in Tab l e  I I -D- 9 . The se co sts are for 
both the North and South P l ants . The total 
c apital costs for the treatment p l ants would 
be $ 2 2 8 , 0 0 0  and the total capital costs for 
the collection system woul d  be $ 8 1 , 6 0 0 .  The 
combined annual operation and maintenance 
costs would be $ 1 4 , 5 0 0 .  The present worth 
would be $ 4 6 7 , 0 0 0  with a total annual cost of 
$ 4 2 , 8 0 0 .  The per capita cost would be $ 1 3 . 4 0  
and a typical monthly b i l l  per connect ion 
would be $ 3 . 4 0 .  If Federal funding were 
avai l able through PL 9 2 - 5 0 0 , the annual co st 
would be $ 2 2 , 0 0 0 .  Per capita annual cost 
would then be $ 6 . 8 0  and a typical monthly 
b i l l  would be $ 1 . 7 0 .  

At present , the City o f  Denver City operate s 
the two wastewater treatment facilities and the 
col lection system . There appears to be no 
re ason to suggest any other management a­
gency . The Texas Department o f  Water Re­
s ource s would continue as the regulatory and 
enforcement agency . 

( 3 )  Impact s :  The North P l ant doe s not 
appear to have any adverse e f fect on the 
environmental qual i ty of the area . The South 
P lant ha s ,  however , presented a continual 
odor problem . The prevail ing southwe st winds 
c arry the odor acro s s  the entire City . There 
have been many complaint s because of thi s  
prob l em ,  and the City has given con sideration 

I I -D - 3 1  
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TABLE I I -D-9 

ESTIMATED ALTERNATIVE COSTS 
FOR THE CITY OF DENVER C ITY 

Co llection System 
Capital Co st 
O&M Cos t  

Treatment Plant 
Total Labor Co s t 
Total Energy Cost 
Total Chemical Cost 
Cons truction Co s t  
Land Acqui s i tion Co st 
O &M Cos t 
Capital Cost 

Total Capital Cost 
Pre sent Worth 
Total Annual Cost 
Per Capita Cos t 
Monthly Charge per  Connect ion 

WITH 7 5 %  FEDERAL GRANT IN AID : 

To tal Capital Cost 
Pres ent Worth 
To tal Annual Co s t  
Per Capita Co st 
Monthly Charge per Connection 

Technical Al ternative 1 
Upgrade Both 

North and South P l ants 

$ 8 1 , 2 0 0  
6 0 0  

1 1 , 7 0 0  
0 
0 

2 2 6 , 0 0 0  
1 , 9 0 0  

1 3 , 9 0 0  
2 2 8 , 0 0 0  

3 0 9 , 0 0 0  
4 6 7 , 0 0 0  

4 2 , 8 0 0  
1 3 . 4 0 

3 . 4 0 

7 7 , 2 0 0  
2 3 5 , 0 0 0  

2 2 , 0 0 0  
6 . 8 0  
1 . 7 0 

Technical Alternative 2 
Upgrade North Pl ant 
Replace South P lant 

w/Package Plant 

$ . 8 1 , 2 0 0  
6 0 0  

1 8 , 0 0 0  
7 , 3 0 0  

3 5 0  
3 2 0 , 0 0 0  

8 9 0  
2 9 , 0 0 0  

3 2 1 , 0 0 0  

4 0 2 , 0 0 0  
7 2 9 , 0 0 0  

6 6 , 8 0 0  
2 1 . 0 0 

5 . 2 0 

·.ro 1 ,  o o o  
4 2 7 , 0 0 0  

3 9 , 1 0 0  
1 2 . 3 0 

3 . 1 0 



to constructing a new facil ity at a greate r 
d i s tance from the City . The effect of re­
p lacing the s ludge pits with drying bed s has 
not been evaluated ' wi th respect to odor 
reduction . As the City is currently be ing 
served by a central col lect ion and treatment 
sy stem , no social impact s are proj ected . 

Economic impact of thi s alternat ive should be 
favorable . Thi s alternative is the mo st cost 
e f fe ctive means of providing the treatment 
capacity for the expanding populat ion . 

( c )  Te chn ical Al ternative 2 .  

( 1 )  Technical P l an : Thi s al ternative con­
s i st s  of expanding the North Plant as pre­
sented in Technical Alternat ive 1 and re­
pl acing the South P l ant with a package type 
treatment facil ity located at a greater 
dis tance south of the City than the ex i st ing 
pl ant . Thi s new plant , schematically depicted 
in Figure I I - D- 8 , would e l i�inate the nui s ances 
associated with the existing facil ity for the 
south side of the City . The e f f luent from 
the fa cil ity could e i ther be used for irri­
gation , as  i s  the e f f luent from the exi sting 
f a c i l ity , or could be d i s charged into a 
nearby watercour s e . I f  the co l lec tion sys tem 
were expanded as d i s cus sed in the f ir s t  
treatment alternative , the se increased f lows 
would be treated at the new facil ity . 

( 2 )  Financial and Management Cons iderat ion s : 
Although the cost o f  thi s  alternat ive i s  
greater than tho se presented f o r  Technical 
Al ternat ive 1 ,  the environmental impacts of 
the f irst alternative might make thi s  alterna­
tive more des irable even though the costs are 
higher . The total estimated capital cost of 
both treatment f ac i l it ies would be $ 4 0 2 , 0 0 0 , 
with a pre sent wo rth of $ 7 2 9 , 0 0 0  and total 
annua l  costs of $ 6 6 , 8 0 0 . The annual per 
capita cost would be $ 2 1 . 0 0 and a typical 
monthly bill per connection would be $ 5 . 2 0 .  
I f  PL 9 2 - 5 0 0  funds were ava i lable the annua l  
c o s t  would b e  $ 3 9 , 1 0 0  and the monthly charge 
pe r connection would be $ 3 . 1 0 .  

I I -D- 3 4  
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F I GURE I I -D-8 
WASTEvvATER TREATMENT PLANT DATA 

CITY OF DENVER C I TY - SOUTH PLANT 
ALTERNAT IVE 2 

R AW 
I N F L U E N T  .. .. W A S T E WAT E R  

P U M P I N G  

De s i gn Popul ation 
Des ign F low (MGD ) 

Average 
Peak 

1 , 4 1 0  

0 . 1 6 
0 . 3 9 

.. P A C K A G E  

P L A N T  

L 
S L U D G E  

D R Y I N G 

B E D S  

Exi s ting P lant i s  to b e  abandoned 

I I -D - 3 5  
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E F F L U E N T  _ 

- L A N D F I L L  

P L A N T  F L O W  D I A G R A M  

E f f luent Requirements 
BODS (mg/1 ) 2 0  
TSS (mg/ 1 )  2 0  

Rece iving Water s :  McKenz i e  Creek 



The management agency for thi s alternative 
would also be the City o f  Denver City under 
the regulation of TDWR . 

( 3 ) Impacts : The environmental impact of 
this alternative would be to al leviate the 
C i ty o f  the exis t ing odor problem and to move 
the treatment f ac i l ity away from any po s s ible 
res idential areas .  If  e f f luent from the 
propo sed south p l ant were d i scharged rather 
than be ing used for irrigat ion , it is doubt­
ful that there would be a noticeable impact 
on the water supplies of the downstream 
segments of the Colorado River Basin . 

A social impact of thi s al ternat ive would be 
a more pleasant environment with the odor 
problem removed . Al so , res ident ial develop­
men t  might be encouraged in areas whi ch are 
pre sently considered undes irable because of 
the existing South Plant . 

£conomic impact s of thi s alternat ive might 
include growth of the C ity whi ch was pre­
viously inhibi ted by the existing South 
P l ant . Although thi s  alternative is not the 
mo st cost e f f ec tive , it is e conomically 
fea s ible and could be implemented . 

( 4 }  Lake Colorado City 

( a }  General . Lake Colorado City ( F igure I I - D- 9 ) 
i s  loc ated in central Mitche ll County on Morgan 
Creek and is owned and operated by Texas E lectric 
Service Company . Thi s reservo ir provide s cool i ng 
water for a steam-electr i c  generation s tat ion and 
i s  the supp ly source for Colorado City ' s muni c ipal 
water need s . At the pre s ent t ime , the only lake­
s ide development with a potential for the contami ­
nation o f  thi s water source i s  located on the we st 
s ide o f  the reservo i r . Thi s area has over 4 0 0  
res idence s ,  r ecreational home s , mobi l e  home s , and 
commercial e s tabl ishments ,  with an estimated 
popul at ion of approximately 1 , 2 4 0 . The area has 
e xper ienced a steady growth s ince Lake Colorado 
City was first bui l t  in 1 9 4 9  and thi s trend i s  
expected to continue t o  some degree . The popul a-

I I ..-D- 3 6  
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t ion of thi s area i s  pro j e cted to increa se to 
1 , 5 0 0  by the year 2 0 0 0 . The population pro j ec­
tions and the wasteloads produced by the se popu­
l at ions are shown in Table I I -D- 1 0 . The se pro­
j ected waste loads are from domestic source s only , 
with infiltration/ inf low allowance s ,  and conta in 
no other pro j ected contr ibut ions . 

Thi s i s  an un incorporated area which encompas s e s  
approximately 1 3 0  acre s . Land us age i s  primari ly 
res idential and recre ational with a few commerc ial 
us age s .  The topography of Lake Colorado City is 
nearly f lat with the general direction o f  dr ainage 
toward the l ake . The area i s  underlain by Cobb­
Mi l e s  type so i l s  which have moderate to high 
permeab i l i t i e s  and thus pre sent only moderate 
l imitat ions on the use of sept ic tank s . 

The r e s idents o f  thi s  l ake s ide area do not have 
acce s s  to a c entral wastewater treatment system , 
and septic t anks and l ce s spoo l s  are currently be ing 
used for the di spo sal of l iquid waste s . Although 
no spe c i f ic septic tank probl ems are known to 
ex i s t , the dens i ty of the hous ing and its prox imi ty 
to the l ake pre s ent s a potential health haz ard . 

The U . S .  Environmental Protection Agency has 
e s t imated that sept i c  tanks contribute about 8 . 3 % 
of the total phosphorus enter ing the l ake , thus 
contr ibuting to the eutrophic character of the 
reservoir . 

( b )  Te chnical Alternative 1 .  

( 1 )  Techn ical P l an : The e stab l i shment of a 
septic tank control ordinance i s  one method 
of wastewater di sposal whi ch shoul d  be con­
s idered . If properly enforced , thi s  would 
ensure that all new s eptic tanks are ade­
quatel y des igned and constructed , and that 
existing sys tems meet performance standard s .  
No problems have been reported with tho s e  
sept i c  tank systems currently be ing u sed and 
the so i l s  of the area are moderate ly suitab l e  
for s ept i c  tank use . The des ign o f  the se 
s ept ic tank systems would be based on perco­
lation tests performed by qual i f ied personne l 
to minimi z e  any threat o f  ground or sur face 
water contamination . 

I I -D- 3 8  
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FIGURE Jj i -D- 1 0  
WASTEWATER TREATMENT PLANT DATA 

LAKE COLORADO CITY AREA 

RAW 
I N F L U E N T  ... .. P A C K A G E  - E F F L U E N T  ., WA S T E WAT E R  F I L T R A T I O N  .. .... 

P L A N T  
... .. 

P U M P I N G  

D e s i gn Population 
De s ign Flow ( MGD ) 

Average 
P eak 

1 , 5 0 0  

0 . 1 6 
0 . 3 8 

� 
S L U D G E  

D R Y I N G  

B E D S  

.. L A N D F I L L  ... 

P LA N T  F L OW D I A G R A M  

E f fluent Requi rements 
BODS (rng/1 )  1 0  
TSS (rng/ 1 )  1 5  

Rece iving Water s :  Lake Co lorado C i t  
N o  Exist ing Fac i lity 

P l anning Year 

1 9 7 5  
1 9 8 3  
1 9 9 0  
2 0 0 0  

TABLE I I -D- 1 0  
WASTELOAD PROJECTIONS FOR 

LAKE COLORADO C ITY 

Population 

1 , 2 4 5  
1 , 2 9 0  
1 , 3 6 5  
1 , 5 0 0  

I I -D- 3 9  
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F low ( MGD ) 
Average Peak 

0 . 1 4 
0 . 1 5 
0 . 1 6 

0 . 3 2 
0 . 3 5 
0 . 3 8 



( 2 )  Financ ial and Management Cons iderations : The 
co st or-estab l i sh1ng a sept ic tank control 
ordinance is primar i ly involved in the legal 
and institutional requirements nec e s s ary for 
establ i shing the ord inance . The cost for the 
legal and institutional requirements depend 
on the management alternative chosen . 

There are several entities which could serve 
as  the managing agency for such a control 
orde r . One management alternative is the 
formation of a Water Control and Improvement 
D i strict which would as sume the responsi­
b i l ity of overseeing the des ign and con­
struction of new systems and of taking steps 
to correct exi sting problems . The authority 
for the formation of such a d i strict i s  
ava i l able through several legis lative bod i e s  
and generally requires the approval o f  the 
voter s  re s iding within the propo sed j ur i s ­
dictional bounds . A se cond al ternative would 
be the e s tabl i shment o f  a county wide wa ste 
control order with all o f  the dutie s of 
inspection and enforcement being handled by 
the qua l i f ied per sonnel of the county . The 
legal and institutional cost for the lake s ide 
area would be minimiz ed by thi s  management 
al ternative . 

( 3 )  Impact s :  The estab l i shment of a septic 
tank control ordinance should be an ef fec t ive 
method of control l ing the waste of thi s 
community and no adver se environmental im­
pacts are pro j ected . The social impacts o f  
thi s al ternative would result from the in­
crea sed l and requ irement s  for the se systems . 
Properly de s igned systems could require 
l arger lot s i z e s  than are presently be ing 
used , thus having the ef fect of spreading the 
population and pos s ib ly l imiting growth . A 
local contractor who spe c i a l i z e s  in the 
construction of septic tank sy stems reports 
that almost a l l  of the permanent r e s idents 
have insta lled sept i c  tank systems , and that 
the maj ority of the dwel l ings continuing to 
use c e s spoo l s  are seasonal in nature . 

I I -D-4 0 
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E conomic impacts to the area could re sult if  
growth i s  l imited by the requirement of a 
minimum lot s i ze . Thi s  could also e f fect 
land va lue s s ince an increase in the lot s i z e  
required would reduce the quantity of lots 
that could be sold or leased from a given 
quantity of land . The cost for the legal and 
institutional requirement s are the on ly 
f inanci a l  burden to be cons idered . Although 
the agency cost may be st be e stimated by the 
agency involved , the Texas Methodology for D i s ­
po s a l  Method s states that " a  guidel ine o f  1 5  
t o  2 0  do l lars p e r  inspection may b e  u sed . " 
for inspection and permit costs . 

( c )  Techn ica l  Alternative 2 .  

( 1 )  Technical P lan : A s econd alternative for the 
d i sposal of the wastes o f  thi s  area i s  the 
construction of a c entra l i zed collect ion and 
treatment system . The collec tion system for 
thi s a lternative , shown in Figure I I -D-9 , 
cons i s t s  o f  over 3 . 5  mil e s  of service l ine . 
Thi s system i s  adequate for the present needs 
o f  the area and is cap able of serving the 
proj ected growth in the population as wel l . 
Because of the f latness o f  the topogr aphy , 
three l i ft stations wi l l  be required to pump 
the was tewater to the treatment pl ant . 

Of the a l te rnative treatment schematics 
examined in the f ir s t  interim report , the use 
of a package treatment p l ant wa s found to be 
the mo st cost e ffective . Thi s package plant 
i s  a solids contact type proce s s , with ef­
f l uent f i lters and s ludge drying beds . The 
e f fluent would be chlor inated before be ing 
d i scharged into an unnamed draw which drains 
into the l ake . The sludge i s  removed from 
the drying beds and used in land applicat ion . 
Th i s  i s  presented in schematic form in Figure 
I I -D-1 0 .  A wa stewater col lection and treat­
ment sys tem wi l l  be totally e f fective in 
abating groundwater contamination and , due to 
the h igher e f f luent requirements ,  should be 
very e f f ec t ive in control l ing surf ace water 
pol lution . The standards for a p l ant d i s ­
charging into o r  above a reservoir require 
e f fluent BOD s value s of l e s s  than 1 0  mg/1 and 
TSS values l e s s  than 15 mg/ 1 .  The only 
parameters that may cont inue to cause trouble 

I I -D - 4 1  
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are nutr ients . A eutrophi cat ion problem ha s 
already been identi f ied in the l ake and the 
installation of a treatment plant may not 
correct  the probl em . I f  steps must be taken 
to al leviate thi s prob lem , e ither terti ary 
treatment or land application of the se wa ste s  
should b e  investigated . 

( 2 )  Financ ial and Management Cons iderations :  Cost 
e s t imate s for thi s propo s ed treatment alter­
native are shown in Table I I - D- 1 1 . 

'
The total 

capital cost for the treatment plant would be 
$ 2 9 1 , 0 0 0 . The pre sent worth for thi s sy"stem 
would be $ 9 7 7 , 0 0 0  and the total annual cost 
would be $ 8 9 , 6 0 0 . Thi s would give a per 
capita cost of $ 5 9 . 7 0 or a typical monthly 
b i l l  of $ 1 4 . 9 0 .  If Federal funding were 
avai lable for thi s pro j ec t  the total annua l 
cost would be $ 4 8 , 8 0 0 . The pe rcapita co st 
would then be $ 3 2 . 5 0 and the monthly con-
nection co st e stimate would be $ 8 . 1 5 .  

The Lake Co lorado City area i s  pre s ently an 
unincorporated area , with the lake proper 
be ing the property of the Texas El ectric Ser­
vice Company . One management alte rnative i s  
the formation of a Water Control and Improve­
ment District whi ch would assume the respon­
s ibi l ity for providing the propo sed service 
to the res idents . The authority for the 
format ion of such a di str ict i s  ava i l able 
through several legi s l at ive bodies and general­
ly requ ires the approval o f  the voter s re­
siding within the propo sed j ur i sdictional 
bound s .  The WCID would be a l egal entity 
wh ich could make agreement s , a s s e s s  user 
charge s ,  and be e l ig ible for S tate and Federal 
funding . 

Anothe r management al ternat ive would be for 
the area to incorpoate as a municipal enti ty 
and provide the propo sed s ervic e s  to its 
c i ti z ens . The prob l em woul d  be that the 
propo sed government would be l iable to pro­
vide a l l  other municipal s ervice s ,  wh ich 
might impo se too gre at a f inanc i a l  burden on 
a new municipality . 

I l-D- 4 2  
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TABLE I I -D- 1 1  

ESTIMATED ALTERNATIVE COSTS 
FOR LAKE COLORADO C ITY 

Co l l e ct ion System 
Cap i ta l  Co s t 
O &M Cos t 

Treatment P l ant 
Total Labor Cos t  
Total Energy Cos t 
Total Chemica l  Co s t  
Construction Co s t  
Land Acqu i s i tion Co s t  
O &M Cost 
Capital Co s t  

Total C ap ital Cos t 

Pres ent Worth 

Tot a l  Annua l  Cost 

Per Capita Cos t  

Monthly Charge per  Connect ion 

WITH 7 5 %  FEDERAL GRANT IN AID : 

To tal Capital Cos t  

Pre s ent Worth 

Total Annual Co s t  

Pe r Capita Cost 

Monthly Charge per Connection 

I I -D- 4 3  
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Technical Alternat ive 2 
Package Plant 

Treatment System 

$ 2 9 1 , 0 0 0  
7 , 2 0 0  

1 6 , 4 0 0  
7 , 3 0 0  

3 0 0  
3 0 1 , 0 0 0  

4 0 0  
2 8 , 1 0 0  

3 0 1 , 0 0 0  

5 9 2 , 0 0 0  

9 7 7 , 0 0 0  

8 9 , 6 0 0  

5 9 . 7 0  

1 4 . 9 0 

1 4 8 , 0 0 0  

5 3 3 , 0 0 0  

4 8 , 8 0 0  

3 2 . 5 0 

8 . 1 5 



( 3 )  Impacts : No adverse environmental 
impacts are antic ipated as a result o f  the 
cons truction of a central collection and 
treatment fac i l i ty and the social impacts 
l ikewi se have positive aspects . Growth would 
be encouraged , as wou ld be the development of 
a more permanent type o f  re sidenc e . 

The economic impact of thi s al ternative i s  
quite s igni f icant and gre atly detracts from 
the attractivene s s  of thi s  method of dis­
po sal . Monthly bi l l s  in exce s s  o f  $ 1 1  are 
cons iderable more expens ive than the pre­
vious ly di scus sed alternative . However , i f  
septic tanks do appear t o  b e  contr ibuting to 
the contamination of the reservoir a collec­
tion and treatment system may be required . A 
po s i t ive economic impact would be an increase 
in the value of the land and an increase in 
the e conomic activity of the area that would 
result from thi s growth . 

( 5 )  Midland 

( a )  General . The C ity of Midland i s  located in 
northwe st Midl and County along Interstate Highway 
2 0 . The City has a current populat ion of approxi-'  
mate ly 6 3 , 8 4 0  per sons and i s  expected to grow 
s teadily throughout the planning per iod . The C i ty 
i s  a maj or d i s tr ibution c enter for petroleum and 
l ive s tock in the region . The City ' s wa stewater 
di spos al  need s  are pre sently served by a centr a l i zed 
wa stewater treatment pl ant which is located in the 
southeast sec tion of the City . The plant wa s 
constructed in 1 9 7 4  but flows are already approach­
ing des ign leve l s  because of the growth of the 
City . The pro j ected wasteloads for the City of 
Midland are pre sented in Tab le I I -D-1 2 . 

Table I I -D- 1 2  
WASTELOAD PROJECT I ONS FOR 

THE C I TY OF MIDLAND 

Flow (MGD ) 
P lanning Year Popu l at ion Average P e ak 

1 9 7 5  

1 9 8 3  

1 9 9 0  

2 0 0 0  

6 3 , 8 4 0  

7 1 , 4 8 0  

7 9 , 2 1 0  

8 9 , 8 5 0  

I I -D - 4 4 
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6 . 1 4 9 . 3 3 

7 . 0 3 1 0 . 5 6  

8 . 2 8 1 2 . 2 4 



( b )  Technical Alternat ive . 

( 1 )  Technical Plan : The City currently 
operate s a conventional activated s ludge 
p l ant with a de s ign capacity of 6 . 0  MGD . The 
wasteload pro j ection s , shown in Table I I-D-
1 2 , . ind i c ate that thi s plant �i ll become 
over l oaded by the year 1 9 8 3 .  The current 
TDWR d i s charge permi t for the City of Midland 
r equires that the f ac i l ity produce an ef­
f luent with a maximum 3 0 -day average con­
centration of l e s s  than 2 0  mg/1 BODs and less 
than 2 0  mg/1 Total Suspended S o l id s  ( TS S )  . 
The City u s e s  thi s water for irr igation 
purpo ses and sel l s  approximate ly 1 . 5  MGD to 
industrial users . The energy costs for this 
s econdary treatment have prompted the City to 
consider a d i fferent treatment scheme for 
future expans ions . Currently the City i s  
examining the pos s ibi lity o f  treating the 
wastewater to be used for i rr igation purposes 
by only primary treatment and dis infect ion . 
The exi s t ing secondary aeration facilities 
would be ut � l i z ed for that portion o f  the 
e f fluent to be sold to industries . Thi s 
would require a change in the exi s ting TDWR 
permit , which requires a higher e f f luent 
whi ch may only be d i scharged during certain 
flow cond itions , to one which would allow for 
the lower qual ity primary e f f luent to be 
applied to the land . Thi s type plant would 
not onl y s ave the C ity some of the funds 
r equ ired to operate the se secondary fac i ­
l ities , but the " no-di scharge " status re­
quested would pose no increased environmental 
threat s ince l and applicat ion is currently 
be ing used for e f f luent di sposal . In order 
to implement thi s  plan the City of Midl and 
would be required to expand the existing 
primary treatment f ac i litie s  and increase the 
s ludge hand l ing c apabil itie s . 

I n  order to serve thi s  growing population the 
collect ion system a l so will need expanding . 
The se service line exten s ions , which include 
approximately 2 0  mil e s  of s ewer l ine , are 
s hown in Figure I I -D-1 1 .  In addit ion to the 
main plant , the City operate s  a 1 . 0 MGD con­
tact s tabi l i z at ion plant at the Midl and 
Reg ional Airport . The exi s ting inf low i s  
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only a fraction of the des ign flow but some 
operationa l problems have been reported in 
the pas t .  I n  general , however , the present 
pl ant appears adequate with the exception 
that chlorination of e f fluent is ne eded . 

' 

( 2 )  F inanc ial and Management Con s iderations : 
Co st estimate s we re made ba sed upon the 
expans ion of the primary treatment and s ludge 
handl ing units and on the col l ection system 
expan s ions shown in Table I I -D- 1 3 . The 
capital cost estimated for the treatment 
p l ant would be $ 1 , 4 5 2 , 0 0 0  and the co st for 
t he c o l l ection sys tem wou ld be $ 1 , 7 5 7 , 0 0 0 . 
The pres ent worth of thi s expans ion would be 
$ 4 , 3 6 6 , 0 0 0  and the total annual cost would be 
$ 4 0 0 , 0 0 0 . Thi s would give a per c apita cost 
of $ 4 . 4 5  or a typical monthly bill pe r con­
nection of $ 1 . 1 0 .  I f  Federal funding were 
avai l able for thi s pro j ect the to tal annual 
cost would be $ 1 8 0 , 0 0 0 . The per capita cost 
would then be $ 2 . 0 0  and the monthl y connec ­
t ion c o s t  e stimate would b e  $ 0 . 5 0 .  

The City o f  Midland currently operate s and 
ma intains the exi s ting fac i l i ty and i s  the 
logical choice for the management agency . 

( 3 )  Impacts : Thi s  propo sed treatment al­
ternative i s  basically a continuation of the 
existing treatment procedure and therfore no 
adver se change in the environment i s  forseen . 
Thi s al ternative e f f ectively prohibits any 
poll ution contribution to surface waters and , 
proper ly oper ated , shou ld pose no threat to 
groundwater re sources . The change to a no 
d i s charge permit would only be a legal status 
c hange s ince the City is currently no t d i s ­
charging , and should have very l i ttle ef fect 
on the water r ights o f  downstream users . The 
treatment p l ant expans ion should have no 
s igni ficant soc ial impact ; however , the 
col lection sys tem expans ion could effect the 
patterns o f  growth in the City . 

No economi c impact i s  for seen directly attri­
butable to thi s treatment system . 

I I -D- 4 7  
u 



TABLE I I -D- 1 3  

ESTIMATED ALTERNATIVE COSTS 
FOR THE C I TY OF MIDLAND 

Co l l e ction Sys tem 
Capital Cost 
O&M Cost 

Treatment P l ant 
To tal Labor Cos t  
Total Energy Cos t  
Total Chemical  Co s t  
Construction Cos t 
Land Acqui s i tion Cost 
O&M Cos t 
Capita l  Co s t  

Total Capital Cost 

Pres ent Worth 

Total Annua l  Cos t  

P e r  Capita Co s t  

Monthly Charge per Connec tion 

WITH 7 5 %  FEDERAL GRANT IN AID : 

Tota l Capital Co s t 

Present Worth 

Total Annual Cost 

Pe r  Capita Cos t  

Monthly Charge per Connec tion 

I I -D-4 8 
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Technical Alternative 
Land App l ication o f  

Increa sed Flows 

$ 1 , 7 5 7 , 0 0 0  
1 0 , 4 0 0  

5 3 , 6 0 0  
2 5 , 6 0 0  

4 , 9 0 0  
1 , 4 4 3 , 0 0 0  

9 , 0 0 0  
9 5 , 9 0 0  

1 , 4 5 2 , 0 0 0  

3 , 2 0 8 , 0 0 0  

4 , 3 6 6 , 0 0 0  

4 0 0 , 0 0 0  

4 . 4 5 

1 . 1 0 

8 0 2 , 0 0 0  

1 , 9 6 0 , 0 0 0  

1 8 0 , 0 0 0  

2 . 0 0 

0 . 5 0 



( 8 ) S and Spr ings 

( a } General . The community of S and Spr tngs i s  
located along approximate ly four mi les of Inter­
state H i ghway 20 in Howard County betwe en Big 
Spr ing and the Ci ty o f  Coahoma . The study area , 
whi ch incl udes the communities o f  S and Springs and 
Midway , ha s a populat ion o f  approximate ly 2 0 0 0  and 
covers approximately 2 , 2 0 0  acres . 

The topography of the area i s  one o f  gent le relief 
and is genera lly roll ing with several sma l l  draws 
and ridge s . The drainage of the area is gener ally 
southeast into Beals Cre ek . The study area i s  
underlain b y  s o i l s  with a moderate t o  high per­
meabi lity , impos i ng on ly s li ght limit ations on the 
use of septi c t anks . 

The population of the service area i s  proj e cted to 
i ncrease to 2 0 5 0  by the year 2 0 0 0 . Thi s re s iden­
t i a l  growth is expected to occur in the already 
e stab l i shed re s ident ial areas , thus increas ing the 
den s i ty of the population . The land use i s  general­
ly typical of that o f  other small communities whi ch 
are characterized by s cattered residential deve lop­
ment and a concentrat ion of commerc i al and pub l i c  
f acil i t i e s  along maj or thoroughfare s in the central 
areas of the City . The economy i s  based on oil and 
gas production in nearby B i g  Spring with a small 
contributi on coming from agri culture . 

S and Springs current ly re lies on septic tank s whi ch 
oper ate mode r ate ly we l l  in the soi ls of the area for 
th e di spos al o f  sewage . However , the popul ati on dens ity 
has increased to a point where the septic tank concen­
trat ions in the area may become an offensive nui s ance 
and a haz ard to health . 

In order to determine the si ze and costs of a lternat ive 
waste tre atment s chemes , raw wastewat er loadings were 
pro j e c ted us ing the statewide Muni cipal Waste Tre atment 
Needs As s e s sment Methodo logy for the pre s e nt , 19 8 3 , 19 9 0 ,  
and the year 2 0 0 0 . Thes e  proj e ctions were based on 
population proj ections , a s s umed per capita waste loading , 
and flow var i ations . The re sult of these waste load pro­
j ections are pre s ented in Tab le I I -D- 1 4 . The des i gn 
criteria are based on waste loads proj ected for the 
year 2 0 0 0 . 
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''lFLUEN T 

F I GURE I I -D- 1 4  
WAS TEWATER TREATMENT PLANT DATA 

FOR COMMUNITY OF SAND SPRINGS AREA 

C HLO R I N E  EFFL'J€ 1\1  r 
---� S C R € E N I �lG 

R AW 

WAS T E WA T!: R 

P U M P 1 N G  

! 
C ') �FAC r 1 
CH•\MBER . 

Des i gn Populat ion 
Des i gn Flow ( MGD ) 

Aver age 
Peak 

No Existing F ac i l i ty 

R E T U RN S l. u u G E  

2 , 0 5 0  

0 . 2 3 
0 . 5 0 

w .\ S  TE 3 L U DGE 

S L U O G E  

O RY I N G 

B E D S 

P L A N T  F LO W  D I A G RA M  

E f f luent Requirements 
BOD s ( mg/L) 1 0  
TSS (mg/L )  1 5  

Receiving Waters : Beals Creek 

TABLE I I -D- 1 4  
WASTELOAD PROJECTI ONS FOR 

SAND SPRINGS AREA 

P l anning Year 

1 9 7 5  
1 9 8 3  
1 9 9 0  
2 0 0 0  

Popul ation 

2 , 0 0 0  
2 , 0 0 0 ' 
2 , 0 2 5  
2 , 0 5 0  

I I -D- 5 2  
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Flow ( MGD ) 
Average Peak 

0 . 2 1  
0 . 2 2 
0 . 2 3 

0 . 4 8  
0 . 4 9 
0 . 5 0 



( b )  Technical Al ternat ive 1 .  

( 1 ) Techn ical P lan : In order to di spose of 
it ' s  was te s  the commun ity of Sand Springs 
could cons truct a co l l ect ion sys tem as shown 
in Figure I I - D- 1 2  and transport the col lected 
wa ste f low to the exi sting f ac i l ity owned and 
operated by the City of Big Spring . Th i s  
pl ant i s  currently a 2 0 1  Fac i l i ty P l anning 
pro j ect and very l ittle data for the pro j ect 
i s  ava i l able . However ,  since the plant is 
be ing expanded , it would be po ss ibl e to 
increase the s i ze of the propo sed expans ion 
to accommodate the wasteflows ant i c ipated 
from the S and Springs Area . The coll ection 
system would cons i s t  of over 1 4 . 5  mi l e s  of 
gravity sewer l ine , 4 . 5  mil e s  o f  pre s sur i z ed 
force main , and would require 3 l i ft sta­
t i ons . 

( 2 ) Financial and Management Considerations :  
At the present ther e  i s  not enough data 
ava i l able to estimate the cost of the ex­
pans ion of the Big Spring f ac i l i ty ;  there­
fore , the proport ion o f  th i s  cost for which 
the res idents of S and Spring s  would be re­
spon s ib l e  ha s not been determined . The 
propo sed collec tion sys tem would have an 
e s timated capital cost of $ 1 , 6 6 0 , 0 0 0  and 
would have a monthly connection cost of 
$ 1 7 . 4 0 .  I f  Federal funds were avai lable for 
the construct ion cost for thi s  system , the 
monthly collect ion cost wou ld be reduced to 
approximate ly $ 6 . 0 0 per conne ction . The 
costs are summari z ed in Table I I -D- 1 5 . The 
S and Springs area i s  pre s ently unincorporated . 
Water service i s  provided by the Howa rd 
County Water Control and Improvement D i s trict 
No . 1 .  The WC ID also has a Pub l i c  Ut i l ity 
Commi s s ion Cert i f i c ate of Convenience for the 
provi s ion of s ewer service to the area , 
al though the City of Coahoma has conte s ted 
the Certi f i c ate . One management a l te rnat ive 
would be for the Howard Co . WCID No . 1 to 
a s sume the re spon sibi l ity of providing wa ste­
water collection servi ce for the area and to 
c ontract with the C ity of Big Spring for 
treatment service s .  

I I -D- 5 3 
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TABLE I I -D- 1 5  

ESTIMATED ALTERNATIVE COSTS 
FOR THE COMMUN ITY OF SAND SPRINGS AREA 

Co llection System 
Capital Cost 
O &M Cost 

Treatment Pl ant 
Total Labor Cos t 
Total Energy Cos t 
Total Chemical Co st 
Cons truct ion Cost 
Land Acquis ition Cost 
O&M Cost 
Capital Co st 

To tal Capital Co s t 
Present Worth 
Total Annual Cos t  
Pe r Capita Cost 
Monthly Charge per Connec tion 

WITH 7 5 %  FEDERAL GRANT IN AID : 

Total Capital Cost 
Present Worth 
Total Annual Co s t  
Pe r Capita Co s t 
Monthly Charge per  Connect ion 

Technical Al ternative 1 
Col lect Was te and 

Transport to Big Spring 
For Treatment 

$ 1 , 6 6 0 , 0 0 0  
2 1 , 6 0 0  

0 
0 
0 
0 
0 
0 
0 

1 , 6 6 0 , 0 0 0  
1 , 8 9 5 , 0 0 0  

1 7 3 , 7 0 0  
6 9 . 5 0 
1 7 . 4 0  

4 1 5 , 0 0 0  
6 5 0 , 0 0 0  

5 9 , 6 0 0  
2 3 . 8 5 

5 . 9 5 

Technical Al ternat ive 2 
Co llect Wa ste and 

Treat at Oxidation 
Di tch Treatment Plant 

$ 1 , 3 1 4 , 0 0 0  
1 2 , 7 0 0  

2 3 , 0 0 0  
7 , 5 0 0  

6 0 0  
5 4 4 , 0 0 0  

3 , 8 0 0  
3 6 , 2 0 0  

5 4 8 , 0 0 0  

1 , 8 6 1 , 0 0 0  
2 , 3 9 4 , 0 0 0  

2 1 9 , 5 0 0  
8 7 . 8 0 
2 1 . 9 5 

4 6 5 , 0 0 0  
9 9 8 , 0 0 0  

9 1 , 5 0 0  
3 6 . 6 0 

9 . 1 5 



{ 3 )  Impacts : The environmental qual i ty of 
the area would be enhanced by any alternative 
to col lect and treat the wa ste at a centra l 
location . Thi s  type di spo s al method would 
ef fectively protect both ground water and 
surface water re source s .  Thi s alternat ive 
would a l so increase the quant ity o f  return 
f low into Beals Creek and make more water 
ava i l able downstream .  The social impact 
would be the encouragement of growth in the 
S and Spr ing s area and a greater den s i f icat ion 
of the exist ing res idential areas along the 
propo sed s ewer lines . 

The impac t o f  the cost o f  the sys tem it s e l f  
cannot b e  evaluated unti l  the fu l l  cost of 
thi s alternative i s  known . 

( c )  Techn ical Alternat ive 2 .  

( l )  Techn i c a l  P l an : Another alternat ive for 
the S and Spr ing s area would be for the area 
to c o l l ec t  and treat its own waste . The col­
lection system for thi s alternative , shown in 
Figure I I -D- 1 3 ,  con s i s ts of 14 miles of 
s e rvice l ine and require s 2 l i ft stations . 
The treatment plant could be located at any 
one o f  the three locations indicated , with 
l i ft s tations at the other two locations . 
The eas ter ly�o st location at Sandy Hollow ;  
however , would offer the advantage o f  being 
the area f arthe st away from exi st ing popu­
l ation , and i s  the least l i kely area for 
f uture r e s idential development . 

Cost e s t imates for various types o f  treatment 
schemes reve aled that the mo st cost ef fec tive 
method of wa ste treatment wa s an ox idation 
d i tch type treatment fac i l i ty with fi ltra­
t ion . The treatment scheme , shown in Figure 
I I -D- 1 4 , has the bene f its of low cons truc­
tion costs and easy maintenance . Th i s  system 
cons i s t s  of four unit proce s ses-the aeration 
bas in , a f inal c l ar i f ier , a f i ltration unit , 
and a chlorine contact chamber . The facil ity 
shou ld meet the 1 0  BOD s and 1 5  TS S e f f luent 
r equirement needed to discharge into the 
e f f luent dominated Bea ls Creek . 

( 2 )  F inanci a l  and Management Con s iderations : 
The total c ap ital cost for the treatment 
pl ant would be • $ 5 4 8 , 0 0 0  and the cost for the 
col lect ion system would be $ 1 , 3 1 4 , 0 0 0 . The 
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present worth o f  thi s  a lternat ive would be 
$ 2 , 3 9 4 , 0 0 0  with a total annua l cost o f  $ 2 1 9 , 5 0 0  
and a typical monthly b i l l  per connection o f  
$ 2 1 . 9 5 .  I f  Federal funding were ava i l able 
through PL 9 2 - 5 0 0 , the pres ent worth would be 
$ 9 9 8 , 0 0 0  and the typical monthly bi l l  per 
connect ion would be $ 9 . 1 5 .  

The management al ternative would be for the 
Howard Co . WCI D  No . 1 to a s s ume the respon­
sibi l i ty of providing wastewater collection 
and treatment service for the area . 

( 3 )  Impacts : The impacts o f  thi s  alternative 
would be the prevention o f  a po s s ib le health 
haz ard in the densely popul ated areas o f  the 
community of S and Springs and increase s in 
the f low quantity avai lable for downstream 
u s e . The soc i a l  impacts would be the same a s  
for the f i r s t  technical a lternative . Econom­
ically thi s  alternative i s  not currently 
feasib l e  because of the high cap ital cost and 
l ack of a revenue base to f inance its con­
struct ion . Al so , since an e s t imated cost was 
not ava i l ab l e  for the f ir s t  al ternative no 
cost compari son of the two al ternative s wa s 
made . The high estimated cost o f  the col­
lection system , compr i s ing over 7 2 %  of the 
total c ap ital cost , i s  due partially to the 
topography of the area . 

( 9 )  Snyder : A faci l i ty p l an has been prepared by the 
City of Snyder and approved by TDWR whi ch examine s 
sewage treatment alternatives that might be used by the 
City to mee t i t s  e f f luent requirments .  In this plan 
many a l ternatives were investigated , includ ing con­
s tructing activated s l udge or other more advanced 
method s o f  waste treatment f ac i l i t ie s . Basical ly it 
was determined that the most cost e f f ective method i s  
to apply the e f fluent from the existing p l ant t o  City 
owned l and or  to sel l the e f f luent to private ind i­
viduals for irr igation or industrial use . The plan 
a l so examined the a lternatives for the imp l ementation 
of this l and app l i c ation scheme and determined that no 
addi tions or expans ion of the existing f ac i l i ty are 
nece s sary . 

( 1 0 )  Stanton : The City o f  Stanton i s  located at the 
j unction of I nterstate 2 0  and U . S .  1 3 7 . The current 
popu l at ion is approximately 2 5 0 0  person and proj ections 
indicate further moderate growth . Agr iculture is the 
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ma in s ource o f  income for the area . The exi s t ing 
treatment p l ant cons i s t s  o f  an Imhof f  tank which d i s ­
charges t o  e ight ox idation ponds . The ef fluent from 
the system i s  currently used to irrigate cotton crops 
but a recent change in permi t reque st ha s been sub­
mi tted to a l low use o f  the e f f luent to irr igate the 
C i ty golf course . The plant was bui l t  in 1 9 3 3  and , due 
to d eter ioration , cons ideration for replacement has 
been initiat ed . The method of d i sposal under inves­
t igation is  secondary treatment us ing biological oxi­
dation . 

( 1 1 )  We l lman 

( a )  General .  The town of We l lman is a community 
of approximately 3 0 0  persons located about f i fteen 
mi l e s  s outhwe s t  o f  Brown f ield in Terry County , 
along U . S .  Highway 6 2 . The town i s  a l so served by 
the Atchi son , Topeka , and Santa Fe Ra i lroad . De ­
ve lopment i s  within a tr iangul ar shaped area 
formed by U . S .  6 2  and F . M . 3 0 3 . 

The town has mode rate topographic re l ie f  and 
s lope s from north to south , with a to tal drop of 
about 1 5  feet . The ·general direction of drainage 
is toward the south and southwe stern port ion of 
the town . The s o i l s  of the town generally have a 
sandy loam surface underlain by sandy c lay loam . 
The p ermeab i l i ty o f  the soil poses no l imitations 
to the use of septic tanks . 

The population of the town is pro j ected to in­
crease to 3 5 0  by the year 2 0 0 0 . Pro j ected growth 
i s  expe cted to occur a long the southern s ide of 
town and in pre sently vacant s ites within the 
deve loped area . The l and u s e  for the town i s  
general ly typical o f  that of other small towns 
which are characte r i z ed by scattered re s idential 
development and a concentration of commercial and 
pub l i c  facil ities along maj or thoroughf are s in the 
centra l areas of the town . The economic base of 
the area i s  primar ily agr icultural with no exi s ­
t ing or ant i c ipated industrial contr ibution . 

The res idents of We l lman do not have acce s s  to a 
central s ewerage system .  At the present , mo st of 
the r e s idents uti l i z e  ces spoo l s  for d i s posal of 
wa ste s , with s everal of the newer res idence s  using 
s ept i c  tank s . Waste di spo sal prob lems have been 
reported , and the potential for the cre at ion of a 
health haz ard i s  high . The high school waste 
d i sposal f a c i lity , which was constructed in about 
1 9 3 9 ,  i s  now inadequate . For these reasons , a 
central s ewe rage sy stem i s  very de sirable . 
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I n  order to prevent the c reation o f  a health ha z ard , 
two pos sible method s of wa ste treatment and dispo sal 
should be conside red . One method would be the 
construction of a collection sys tem and package type 
wastewater treatment sys tem . The other method for 
con s ideration would be the e s tabl i shment of a wa s te 
control order to control the use o f  sept i c  tank s and 
e l iminate the unsafe practice of uti l i z ing ce sspoo l s .  

( b )  Technical Alternative 1 .  

( 1 )  Technical P lan : Inve st igat ions in Interim 
Report 1 indicated that a package type treat­
ment p lant was a more cost e f fective means o f  
treating the waste to an acceptab le qual ity 
than either an oxidat ion ditch or land app l i ­
c ation type treatment scheme . A s chematic o f  
thi s  proc e s s  i s  shown i n  Figure I I - D- 1 5 . 
Thi s  type of treatment has been used wide ly 
to treat waste o f  relat ively low vo lume 
because of i t s  low costs and ease o f  main­
tenanc e . The e f f l uent from thi s  plant c an be 
d i s charged or used as an irrigation water 
source in an area where water is a valuab le 
re source . Thi s method of waste di sposal 
would end any threat o f  ground water pol ­
lut ion and , cons idering the infrequent f lows 
o f  the surface water of the area , would pos e  
n o  threat o f  contamination t o  surface water 
resources shou ld the water be discharged . 

The wastewater would be carried to the pro­
posed wastewater treatment plant by means o f  
the collection sys tem shown i n  Figure I I -D-1 6 .  
Thi s system con s i s t s  o f  approximate ly 3 . 5  
mi l e s  of service line and i s  adequate to 
serve both the pre sent need and the proj e c ted 
service area expan s ion . 

Some prel iminary pl anning for thi s treatment 
al ternat ive i s  currently being done by a 
local consultant . 

( 2 )  Financ ial and Management Cons i derations :  
The es timated capital cost for the package 
pl ant i s  $ 1 4 1 , 0 0 0 ,  and the c apital cost for the 
collect ion system would be $ 2 0 3 , 0 0 0 .  The 
pre sent worth would be $ 4 8 0 , 0 0 0  and the total 
annual cost would be $ 4 4 , 0 0 0 . The annual per 
capita cost would be $ 1 2 6 . 0 0 and the average 
monthly charge per connect ion would be $ 3 1 . 4 0 .  
I f  Federal funding were avai l able through P L  
9 2 - 5 0 0 ,  the present worth would b e  $ 2 2 2 , 0 0 0  
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I N F L U E N T  

F IGURE I I -D- 1 5  
WASTEWATER TREATMENT PLANT DATA 

FOR C I TY OF WELLMAN 

R AW 
P A C K A G E  .... .. E F F L U E N T  .. 

W A S T E WAT E R  - ... 
P L A N T  

P U M P I N G  

De s ign Population 
D e s i gn F low ( MGD ) 

Average 
Peak 

3 5 0  

0 . 0 4 
0 . 1 2 

� 
S LU D G E  

D R Y I N G 

B E D S  

� L A N D F I L L  

P L A N T  F L O W  D I A G R A M  

E f f luent Requirements 
BOD

S 
(mg/ 1 )  2 0  

TSS (mg/ 1 )  2 0  
Rece iving Water : Unnamed Draw 

No Existing Fac i l i ty 

P lanning Year 

1 9 7 5  
1 9 8 3  
1 9 9 0  
2 0 0 0  

TABLE I I -D- 1 6  
WASTELOAD PROJECTION S  FOR 

THE C I TY OF WELLMAN 

Population 

2 1 5  
3 2 5  
3 5 0  
3 5 0  

I I -D- 5 9  
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Flow (MGD ) 
Average Peak 

0 . 0 4 
0 . 0 4 
0 . 0 4 

0 . 1 0 
0 . 1 2 
0 . 1 2 
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and the average monthly charge per connect ion 
would be $ 14 . 5 0 .  The se costs are pre sented 
in Table I I -D-1 7 .  The City of Wel lman i s  an 
incorporated mun i c ipality and is a logical 
c hoice for the local management agency . The 
City own s and operates the City water system 
but doe s  not have a pub l i c  works department . 
The Texas Department o f  Water Resources would 
a s sume the regulatory and enforcement role . 

( 3 )  Impacts : The construct ion of a centrali zed 
col lection and di spo sal system would do much 
to improve the environmental qual i ty of the 
City of Wel lman . The current method of 
d i spo s a l  is inadequate and more probl ems are 
fore s een as the exi st ing c e s spool systems 
deter iorate with age . The proposed treatment 
s cheme would be an e f fect ive means of preven­
t ing , not only the contaminat ion of ground­
water and sur face water suppl ies , but also a 
health nui s ance for the c i t i z ens o f  Wel lman . 
The construction o f  a facility would s timu-
l ate growth for the City wi thin the city 
l imit s  and create a more healthful atmosphere 
for the area . The c i t i zens have been ac-
t ive ly l ooking into and planning toward that 
obj ective and it should be we l l  received . 

The economic impact of thi s  alternative would 
not be f avorab l e  unle s s  adequate funding were 
ava i l able to suff iciently reduce the monthly 
charge per connection to an a f fordable leve l . 
As w ith mo s t  of the communities examined , the 
cos t of install ing a co llection sy stem i s  the 
ma j or portion of the e s t imated alternative 
c o s t s  and , i f  the monthly b i l l s  are to be re­
duced , additional Federal funding wou ld be st 
be app l i ed to thi s  segment of the pro j ect . 

( c )  Te chn ica l  Alternative 2 .  

{ 1 )  Techn ical P l an : A second alternative would 
be to e s tabl i sh a septic tank control ordi­
nance for the City o f  Wel lman . Thi s  alterna­
t ive may require that many res idents discon­
t inue the use of c e s spoo l s  and install s eptic 
tank sy s tems . Ce s spoo ls create not only po ­
tenti a l  sources o f  groundwater po l lution but 
a health haz ard as we l l  and are no longer 
cons idered to be an approved means of sewage 
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TABLE I I -D- 1 7  

ESTIMATED ALTERNATIVE COSTS 
FOR THE C I TY OF WELLMAN 

Collection Sys tem 
Capital Cos t 
O&M  Cos t  

Treatment Plant 
To tal Labor Cos t 
Total Energy Cos t  
Total Chemical Cost 
Cons truction Cos t 
Land Acqu i s i tion Cost 
O&M Cos t  
Capital Co st 

Total Capital Cos t 

Present Worth 

Total Annual Cost 

Per Capita Co s t  

Monthly Charge per Connection 

WITH 7 5 %  FEDERAL GRANT IN AID : 

Total Capital Cost 

Pre sent Worth 

Total Annual Cos t  

Per Cap ita Co s t 

Monthly Charge per Connection 
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Technical Al ternative 1 
Construction o f  Package 

Treatment Plant and 
Col lec tion System 

$ 2 0 3 , 0 0 0  
1 , 4 9 0  

6 , 5 7 0  
3 , 0 0 0  

9 0  
1 4 1 , 0 0 0  

8 0  
1 1 , 0 0 0  

1 4 1 , 0 0 0  

3 4 4 , 0 0 0  

4 8 0 , 0 0 0  

4 4 , 0 0 0  

1 2 6 . 0 0 

3 1 . 4 0 

8 6 , 0 0 0  

2 2 2 , 0 0 0  

2 0 , 3 0 0  

5 8 . 0 0 

1 4 . 5 0 



d i spo sal by the Texas Department o f  Health . 
Although the proport ion o f  the r e s idents 
uti l i z ing c e s spoo l s  has not been e s tabl i shed , 
the percentage i s  be lieved to be s ign i f icant . 
The se r e s idents might be required to insta l l  
septic tanks t o  meet the ba s ic requirement o f  
the ordinance , depending upon the condition 
o f  the i r  exi s t ing systems . 

A septic tank control ordinance i s  e s tab­
l i shed to control the construct ion of new 
individual di spo sal systems and ensure that 
the system design i s  adequate ly engineered 
for the soil and other cond ition s whi ch 
a f fect the per formance o f  these systems . The 
ordinance could require periodic inspection 
through a permit proce s s  to guarantee that 
the systems are proper ly maintained and 
operat ing as they should . Thi s  ordinance 
would a l so require that defic ienc i e s  in 
ex i s t ing systems be corrected to adequately 
ma intain the d i sposal standards required to 
protect water source s from contaminat ion and 
to prevent the creation of a health ha z ard . 

( 2 ) Financi a l  �nd Management Cons iderations : The 
cost of a septi c  tank control ordinance would 
be in ful f i l l ing the l egal and institutional 
r equir ements to pas s and enforce the ordi-
nance . Co s t s  would be tho se required for 
qua l i f ied per sonnel to inspect the s e  systems 
during construction and while in operation , 
and the c le r ical work involved with thi s 
proce s s .  I f  many o f  the existing sys tems 
were found to be inadequate the owner s of 
the se unsuitable systems could be f aced with 
the cost of install ing new septic tank ad­
sorpt ion field systems to replace the sys tems 
they are now u s ing . The Texas Me thodology o f  
Di spos a l  Methods e s t imates the total c o s t  for 
systems to be approximate ly $ 1 0 0 0  where soi l 
cond i t ions are good . The City o f  We l lman i s  
a n  incorporated municipal ity and i s  a logical 
choice for the local management agency . 

( 3 )  Impacts : The d i s continued use o f  ce s spool s 
could only enhance the environmental qua l i ty 
o f  the are a . S ince We l lman depend s upon 
we l l s  as a municipal water supp ly source , the 
prevention of groundwater contamination i s  
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very important . The use o f  properly d e s i gned 
septic tank systems should reduce the poten­
tial for groundwater pol lution . The ef fec­
tivene s s , however , depend s upon how s trictly 
the ordinance is enforced . The social impact 
would depend upon the regulation adopted and 
could be s igni f icant . I f  many o f  the exi s ­
t ing sys tems were found t o  b e  un sui table and 
many corrections were required for the exist­
ing systems , a pub l i c  outcry wi l l  result . It  
i s  therefore advi sable that a more deta i le d  
survey of the ind ividual systems b e  conducted 
in order to fully acces s  the impact o f  thi s  
alternative . Economic impact would , l ike­
wi se , b e  s igni fi cant i f  many o f  the ex i s ting 
systems require replacement . A tax increase 
may be required for the institutional ex­
penses of the ordinance whi le the inspection 
expense s could be defrayed by permit fee s . 

( 12 )  We stbrook 

( a )  General .  The town p f  Wes tbrook i s  a commun ­
ity o f  approximately 3 0 0  persons located about ten 
mi le s we st of Colorado City in Mitche l l  County , 
along Inters tate Highway 2 0 . The town i s  al so 
served by the Texas and Pac i fi c  Rai lroad and ha s 
grown somewhat in the period between 1 9 7 0  and the 
pre sent , but the future growth is expected to be 
at a s lower rate . Res idential growth wi l l  be 
scattered through the town in presently vacant 
area s . The area of large growth in recent year s 
has been toward the southwest and thi s trend may 
continue to some degree . 

The town has moder ate topographic re l i e f  with the 
highes t  po int at the northern central part and 
lower toward the south , with a drop of about 1 5  
feet . The general direction o f  drainage i s  toward 
the s outheast to a tributary o f  Su lphur Creek . 
The town i s  under l a in by Cobb-Mi les type soi l s  
which have moderate permeab i l it ie s  and thu s  have 
moderate l imitations on the use of sept ic tanks . 

The incorporated area o f  the town encompas s e s  
approximate ly 1 1 0  acre s . Land u sage i s  primary 
res idential , with commercial usage in the central 
bus ine s s  d i str ic t . The economi c re source base i s  
primar ily agr icultural with no known i ndustr i al 
contribut ion and none antic ipated in the near 
future . 
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The r e s idents o f  We stbrook do not have acc e s s  to a 
central s ewerage system , and septic tanks are 
currently used for the di spo sal of the wastewater . 
Some contamination of the water supply source and 
some health complaints have been reported from 
sept i c  t anks in thi s area . Even though the 
popu l at ion i s  proj e cted to be stable , as shown in 
Table I I -D-1 8 , the wasteload is pro j ected to 
increase through the study period . Therefore , a 
central s ewerage system i s  very de s ir able both 
from a public health viewpoint and in meet ing the 
Federal and S tate water pol lution regul ations . 

( b )  Technical Alternative 1 .  

( 1 )  Technical P l an : One treatment alterna­
t ive for the City of We stbrook would be for 
the C ity to construct a collection and treat­
ment system to di spose of the City ' s l iquid 
wa ste . Earl ier inve stigations , in the first 
interim report , indicate that a package type 
treatment p l ant with f i ltrat ion wou ld be the 
mo s t cost e f f ect ive means o f  treatment . Thi s 
treatment s cheme i s  repre sented gr aphically 
in Figure I I -D- 1 7 . Fi ltr at ion i s  required in 
order to obtain an e f f luent qual ity suitable 
for d i s charge above a reservoir which is used 
as  a mun ic ipal water supp ly . Lake Colorado 
City i s  located within f ive mile s downstream 
o f  the propo sed d i s charge point . Thi s method 
of waste d i sposal would end any threat of 
groundwater po l lution and would greatly 
reduce surface water contamination po s s i ­
b i l it ie s . 

Wa stewater would be col lected by t he sys tem 
dep icted in Figure I I -D- 1 8 . Thi s  sys tem 
con s i st s  of over four miles of service line 
and would depend entirely on gravi ty flow ,  
without l i ft stations . 

( 2 )  Financ ial and Management Cons iderations : 
The cost e s t imate s for thi s  alternative are 
presented in Table I I - D-1 9 .  The capital 
costs for the treatment p l ant are $ 1 7 7 , 0 0 0  
and the cap ital cost for the collect ion 
system i s  $ 3 0 2 , 0 0 0 .  The present worth i s  
$ 6 3 8 , 0 0 0  with a total annual co st o f  $ 5 8 , 5 0 0 .  
The typical monthly b i l l  for thi s alternat ive 
without Federal fund ing wou ld be $ 4 8 . 7 0 .  
With Federal funding the e stimated monthly 
charge per connection would be $ 2 1 . 3 0 .  
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F IGURE I I -D- 1 7  
WASTEWATER TREATMENT PLANT DATA 

FOR THE C ITY OF WESTBROOK 

RAW 
I N F L U E N T  .. WA S T E WA T E R  a P A C K A G E  E F F L U E N T  • 

F I L T R A T I O N  .. ... 
P L A N T  .... ... 

P U M P I N G 

Des ign Popu l ation 
Des ign Fl ow ( MGD ) 

Average 
P eak 

3 0 0  

0 . 0 4 
0 . 1 1 

� 
S L U D G E  

D R Y I N G  

B E D S  

- L A N D F I L L  . 

P L AN T F L O W  D I A G R A M  

E f fluent Requirement s 
BOD

5 
( mg/ 1 ) 1 0  

TSS (mg/1 ) 1 5  

No Existing Fac i l i ty 
Rece iving Water :  Unnamed Creek to 

Lake Colorado City 

P l anning Year 

1 9 7 5  
1 9 8 3  
1 9 9 0  
2 0 0 0  

TABLE I I -D- 1 8  
WASTELOAD PROJECTIONS FOR 

THE CITY OF WESTBROOK 

Population 

3 0 0  
3 0 0  
3 0 0  
3 0 0  
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Flow ( MGD ) 
Average Peak 

0 . 0 3 
0 . 0 3 
0 . 0 4 

0 . 1 0 
0 . 1 0 
0 . 1 1 
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TABLE I I -D- 1 9  

ESTIMATED ALTERNAT IVE COSTS 
FOR THE C I TY OF WESTBROOK 

Technical Alternative 

Co l l e ct ion System 
Capital Cost 
O &M Cost 

Treatment Plant 
Total Labor Cos t  
Total Energy Cost 
Tota l Chemical Co s t  
Cons truction Co s t  
Land Acqu i s i tion Co s t  
O & M  Co s t 
Capital Co s t  

Total Capital Cos t  

Present Worth 

Total Annual Co s t 

Per Capita Cos t  

Monthly Charge per  Connection 

WITH 7 5 %  FEDERAL GRANT IN AID : 

Total Capital Cos t  

Present Worth 

Total Annual Cost 

Per Capita Co s t  

Monthly Charge per 
·
connec t ion 
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$ 3 0 2 , 0 0 0  
2 , 2 0 0  

7 , 6 0 0  
2 , 9 0 0  

1 0 0  
1 7 7 , 0 0 0  

1 0 0  
1 2 , 0 0 0  

1 7 7 , 0 0 0  

4 7 9 , 0 0 0  

6 3 8 , 0 0 0  

5 8 , 5 0 0  

1 9 5 . 0 0 

4 8 . 7 0 

1 2 0 , 0 0 0  

2 7 9 , 0 0 0  

2 5 , 6 0 0  

8 5 . 2 5 

2 1 . 3 0 



The City of We stbrook is an incorporated 
munic ipal ity with the autho rity to admini ster 
the proposed wa ste tre atment plan . The City 
does not have a pub l i c  works department . The 
pl an would require the employment of addi­
tiona l personnel to operate the treatment 
pl ant and co l lection system . The Texas 
Department of Water Re sources would as sume 
the regulatory and enforcement o f  the plant 
operation s . 

( 3 )  Impacts : The con struc tion o f  a centra­
l i z ed system would be 1 0 0 %  ef fective in 
preventing groundwater contamination and very 
e f fective in preventing surface water contami­
nation . The only pos s ible prob l em for s een 
would be tho se re lated to the nutrients which 
would not be removed . The se nutrients could 
contr ibute to the eutrophic condi tions which 
a l ready exist in the reservoir . Thi s  central 
col lection and treatment system would also 
reduce any potential health ha z ards . The 
social impact of thi s  alternative would not 
be s igni f i cant with the exception of tho se 
re sul ting from the e conomic impacts . 

The costs of thi s  a l ternative make the pro­
j e ct economical ly not feasible un l e s s  Federal 
funding i s  made avai lab l e  to sign i f icantly 
r educe the monthly charge per connection to 
an acceptable level . The instal lation of 
this system could e ncourage growth in the 
area . 

( c )  Te chnical Alternative 2 .  

( l )  Techn ical Plan : The e stab l i shment o f  a 
s ept ic tank control ordinance is anothe r 
me thod of contro l l ing the contamination by 
domes tic wa ste s which should be cons idered . 
The threat o f  health haz ard can be reduced by 
mak ing sure that a l l  new septic tanks are 
adequately des igned and con structed and that 
existing sys tems meet performance standard s . 
S ince the re s idents of Wes tbrook currently 
rely on septic tanks as  the ir method of 
wastewater di sposal thi s al ternative i s  the 
s implest and mo st co st e f fective . The soi l s  
o f  thi s  area per form moderately wel l ;  there­
fore , the instal lat ion of convent ional septic 
t ank systems , and evapotranspiration sy stems 
where nece s s ary , should adequately d i spose o f  
the l iquid waste of thi s  commun ity . 
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( 2 )  Financ ial and Management Con s iderations :  
The costs of implementing a septic tank 
control ordinance are pr imarily tho se in­
volved in ful f i l l ing the legal and institu­
tional requirements of e s tabli shing and 
enforcing the ordinance . If some res ident s 
were required to replace the ir exi sting 
systems the cost of the new systems could run 
a s  high a s  $ 1 0 0 0  per system . In add ition , 
the res idents would be required to pay a 
nominal permit fee to cover the cost of 
periodic inspection to insure that the sys ­
tems are funct ioning properly . 

The City o f  Westbrook would be the logical 
choice for the management agency . However , 
qual i f ied per sonnel would have to be retained 
to make sys tem inspections and properly en­
force the ordinance . 

( 3 )  Impacts : �nvironmental impacts would be 
concerned with the e f fectivenes s  o f  thi s  
means o f  di spo sal which would depend upon how 
strictly the ordinance is enforced . A stric­
tly en forced ordinance should play a signi­
f icant role in maintaining a healthy environ­
ment in the City of We stbrook . Thi s  ordi­
nance might reduce the den s i ty of growth in 
the are a , however , s ince the growth is not 
expected to be great the e f fect of thi s  
impact should b e  neg l ig ible . The e conomi c 
impact o f  thi s  alternative for most c i t i z e n s  
should not be s i gni ficant . 

4 .  SEGMENT 1 4 1 3  

Segment 1 4 1 3 encompases J .  B .  Thoma s Res ervoir and its 
immed iate drainage area o f  about 1 3 0 3  square mi l e s . · Water 
qual ity in the s egment i s  good and there are no munic ipal or 
industrial d i s charges d irectly into the segment . The Co lo­
rado River Mun icipal Water D i s trict enforces a pol icy con­
cerning septic tanks ad j acent to the lake whi ch l imits 
potential contamination from the se sourc e s . Because of the 
l ack of problems , no p lan for control l ing water qual i ty in 
thi s  s egment is deemed nece s sary . 

a .  Summary o f  Existing Agenc i e s  & Water Qual i ty Control 
Programs . S egment 1 4 1 3  includes Lake J .  B .  Thomas and i t s  
immediate drainage area . The segment l i e s  in parts of 
Borden , Dawson , Howard and S curry Count ies . The Colorado 
River . Muni cipal Water D i s tr ict owns and operate s Lake J .  B .  
Thomas .  There are no ma j or municipal ities in the segment . 
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b .  Nonpoint Source As s e s sment . Approximate ly 7 2 %  o f  the 
drainage area in Segment 1 4 1 3  is in range land usage with 
about 1 5 %  each o f  dry cropl and and irrigated crop l and . Mo st 
of the c ropland is dis tant from the lake itself and may be 
i n an area which is none contr ibut ing . There are no ma j or 
urban are a s  or  other maj or nonpoint sources within the 
segment and the waters of the Lake are of good qual i ty .  

c .  Waste Load Proj ections . There are no muni cipal wa ste­
water treatment f ac i l it i e s  located within Segment 1 4 1 3 . 
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