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PREFACE

The information presented in this volume consists of background
and technical data that were used in the formulation of the Waste-
water Management Plan, Colorado River and Tributaries, Texas,
dated September 1973, which was approved by the Environmental
Protection Agency Region VI on 4 December 1973. These data
are intended for use by the affected communities in the basin as
background material for future planning actions in wastewater
management and other water quality fields. For those communi-
ties considering application for treatment works construction
grants, this information can serve as a data base for the prepara-
tion of material required in Sections 201 and 208 of the Federal
Water Pollution Control Act Amendments of 1972 (PL 92-500).
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INTRODUCTION

This volume of the Colorado River Wastewater Management Study contains
the areawide planning documents pertaining to the Upper Basin Planning
Area and prepared in conjunction with the Colorado River Wastewater
Management Plan, ‘Yolumes I, II, III, IV and Summary.
R S e Lo
kDuring the course of the study, the Basin was divided for convenience
into three planning areas. The results of the study efforts for the three
areas are contained in the Upper Basin Areawide Plan, Central Basin
Areawide Plan and Lower Basin Areawide Plan (Volumes V, VI and VII,
respectively). ; :
v e NS T T S e e et
{ This Upper Basin Areawide Plan contains those documents prepared for
the planning jurisdictions of the Permian Basin Regional Planning Com-
mission and the South Plains Association of Governments, The general
area covered by this planning document is shown on PlatdUB-1.

B, il N SO
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PERMIAN BASIN REGIONAL PLANNING COMMISSION

General Characteristics

Introduction.

The Permian Basin Regional Planning Commission (PBRPC) is composed
of fourteen member and three non-member counties in West Texas. For
purposes of this study, only the nine counties of the PBRPC planning

area within the Colorado River Basin boundary will be discussed. The
Commission was established in 1971 to plan and coordinate activities

and efforts in regional development. The PBRPC has no statutory author-
ity, but is instrumental in formulating recommendations for the wel-

fare of the planning area. The main functions of this body are the review
and coordination of planning efforts in the region.

The PBRPC also lists five school districts and six special districts as
members. The counties in this planning area which lie in the Colorado
River Basin are:

Andrews Glasscock
Borden Howard
Crane* Martin
Dawson Midland
Ector Upton
Gaines Winkler

*Non-members of PBRPC

Physical Description of Planning Area.

Study Area Delineation.

The PBRPC region in the Colorado River Basin covers an area of
approximately 10, 000 square miles and includes all of Andrews, Borden,
Dawson, Ector, Gaines, Glasscock, Howard, Martin, and Midland
Counties. Also included in the Basin is the northeastern half of Upton
County which lies in the Basin. Geographically, most of the in-Basin
PBRPC area is in the High Plains region, with the exception of Borden
and Glasscock Counties. The former is found in the Lower Plains
region while the latter is located in the Edwards Plateau area. Plate
PB-A shows the relation of the PBRPC to the Colorado River Basin.

Climate Descriptions.

The study area's mean annual temperature averages from 60 °to 64°F
and the mean annual precipitation totals about 16 inches. Mean annual

PB-1
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relative humidity for 6 a.m. in this area is 70 percent, decreasing

to a yearly 6 p. m. mean of 40 percent. The region experiences a net
annual evaporation rate of about 60 inches, having sunshine 70 percent
of the year. Prevailing winds in the High Plains during January are
from the southwest while in July, the southeast winds are most frequent,

derologz.

The majority of the western PBRPC region is considered non-contribu-
ting to the Colorado River due to the lack of perennially-flowing streams
in the area. There are numerous draws and creek beds in the area
which provide drainage during periods of rain, with several playa lakes
retaining initial runoff. Ground water tables are shallow, with only
slightly more than 100 feet from the surface to the underground water
supply. The topographical relief in the High Plains area of the in-
Basin PBRPC is from 500-900 feet per county. The rest of the study
area is of a flatter nature, varying from 300-500 feet per county over
a county-wide range. The western half of the planning area is 3,000 to
4,000 feet above mean sea level, while the major portion of the eastern
half is found at approximately 2,000 to 3,000 feet.

Water Resources.

Ground water resources in the PBRPC area designated for study in
this report are extensive and readily accessible. The Ogallala Forma
tion is one of the major Texas fresh water aquifers, and is tapped by
almost all cities in the planning area for municipal water supply and
agricultu:-al interests for irrigation purposes. This formation suffers
from a lack of recharge, due to its dependency on precipitation in a
semi-arid region, while estimated perennial yield out of the aquifer
averages about 200,000 acre-feet yearly.

Although water is conveyed to the area from E. V. Spence Reser-
voir (see Plate PB-B), the only source of surface water located within
this study area is Lake J. B. Thomas on the Colorado River in south-
east Borden County. The lake is dependent on precipitation and local
runoff from minor tributaries for its contents. Surface water in the
planning area is obtained from the Lake owner, the Colorado River
Municipal Water District for municipal use, especially in the major
population centers of Midland, Odessa and Big Spring. In an effort
to conserve the water resource of this region, reuse of treated effluent
for irrigation and industrial purposes is an important consideration.

El Paso Natural Gas Products Co.in Odessa, and Cosden Oil and Chemi-
cal Co. in Big Spring use municipal effluent for cooling water, boiler
feed, and process water. The remainder of the planning region's
treated effluent is used for irrigation.

PB-2




Present and Projected Water Use.

Municipal, industrial and agricultural water use for the study area
has been projected by the Texas Water Development Board. The pro-
jection methodology is presented in Appendix A of Volume II, Basin
Plan Appendix. Expressed in acre-feet, the projected water require-
ments for the PBRPC in-Basin study area are presented in Table PB-1.

The individual municipal water requirements are presented in the
city presentations included later in this report.

Geologz.

Surface geology in the study area is from the Pliocene, Miocene and
Oligocene Epochs. Soils in this region are generally neutral sands,
sandy loams and clay loams with some very shallow calcareous clay
loams. Individual soils are discussed in the write-up for each metro-
politan area.

Socio-Economic Description.

Pogulation.

The PBRPC and the local city governments have the function of plan-
ning for, protecting and maintaining both the population and environ-
ment of the region. The many aspects that affect people's lives, their
values and behavior have to be considered in any planning effort. Thus,
the primary variable that must be weighed in any program designed
for the future has to be the number of people that the project will
serve or affect. Once this variable has been defined, the guidelines
for the scope of the project have been established. This task was per-
formed by the TWDB through the methodology explained in Appendix A
of Volume II, Basin Plan Appendix. Their findings for the PBRPC
study area are illustrated in Table PB-2, which shows the urban and
rural populations for the planning period.

Individual metropolitan and non-metropolitan population figures are
individually discussed in the specific municipal presentations. The
large population centers in the study area which have been designated
as metropolitan areas for this study are Odessa, Midland, and Big
Spring. These and other urban areas will be covered in detail in the
following sections of this report. In general, the larger urban areas
are found in areas of extensive petroleum activity and development,
while the purely agricultural regions are characterized by smaller trade
centers and generally rural population distributions.

Land Use Analysis.

Land use for the three major cities in the in-Basin PBRPC jurisdic-
tional area is illustrated on the respective land-use maps for each

PB-3
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PROJECTED WATER REQUIREMENTS

TABLE PB-1

County Function 1970 1980
Andrews Mun. 2432 2,677
Ind. 1,157 1,785
Agri. (GW) 1,198 571
Borden Mun. 125 137
ind. 0 0
Agri. (GW) 377 179
Dawson Mun. 2,026 2,084
Ind. 39 47
Agri. (GW) 42,085 33,604
(SW) 23 0
Ector Mun. 14,658 18,056
Ind. 4,584 6,773
Agri. (GW) 2,406 1,141
Gaines Mun. 2,272 2,224
ind. 465 459
Agri. (GW) 146,835 126,903
Glasscock Mun. 105 125
Ind. 0 0
Agri. (GW) 34,185 28,586
Howard Mun. 6,780 7,906
ind. 2,490 3,158
Agri. (GW) 1,266 595
(SW) 124 0
Mun. 496 528
Ind. 6 6
Agri. (GW) 29,187 19,320
Mun. 12,473 14,046
ind. 870 8656
Agri. (GW) 33,429 22,617
Mun. 49 48
Ind. 188 204
Agri. 5,438 6,109
NOTE: GW = Groundwater
SW = Surface Weter
PB-4

2,829
2,059
0

143
0
0

2,051

48

25,900
0

21,324
8,282
0

2,215
502
108,780

141
0
23,506

8814
3,596
0
0

563

10,360
15,148

12,601

42
212
6,723

e

3,162
3,032

138

1,788

7,830

32,792
15,032

2,006
653
32,886

183

20,943

11,368
5,317

582

3,132

17,721
1,474
5,292

27
212
6,480
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TABLE PB-2

POPULATION PROJECTIONS

1970 1980 1990 2000 2010 2020

Andrews 10,359 10,880 11,380 11,880 12,180 12,380
Urban 8,625 8,780 8,970 9,140 9.150 9,070
Rural 1,734 2,100 2,410 2,740 3,030 3,314
Borden 860 870 870 870 780 780

Urban 0 0 0 0 0 0
Rural 860 870 870 870 780 780

Crane (U&R) ) 0 0 0 0 0
Dawson 16,434 15,250 14,260 13,080 11,890 10,800
Urban 11,559 10,910 10,270 9,480 8,680 7,940
Rural 4,875 4,340 3,990 3,600 3,210 2,860
Ector 91,700 105,190 121,080 137,160 154,240 172,320
Urban 78,383 91,510 105,240 119,100 133,820 149,350
Rural 13,317 13,680 15,840 18,060 20,420 22,970
Gaines 11,693 11,400 11,300 10,900 10,600 10,100
Urban 5,007 5,130 5,230 5,180 5,180 5,080
Rural 6,586 6,270 6,070 5,720 5,420 5,020
Glasscock 1,155 1,200 1,300 1,400 1,500 1,500

‘ Urban 0 (i} 0 0 0 0
A Rural 1,156 1,200 1,300 1,400 1,500 1,500
Howard 37,796 40,400 43,400 45,800 48,100 50,100
Urban 28,753 32,050 34,670 36,850 38,970 40,890
Rural 9,061 8,350 8,730 8,950 9,030 9,210
Martin 4,771 4,800 4,900 4,900 4,800 4,800
Urban 0 0 2,640 2,790 2,900 3,070
j Rural 4,771 4,800 2,260 2,110 1,900 1,730
Midland 65,433 68,700 72,400 75,100 77,400 79,100
Urban 59,463 62,340 65,310 67,360 69,020 70,130
ﬂ Rural 5,970 6,360 7.090 7,740 8,380 8,970
Upton 270 240 200 160 130 10

Urban 0 0 0 0 0 0
Rural 270 240 200 160 130 110

Winkler 0 0 0 0 0 0
Total COG 240,371 268,930 281,000 301,250 321,620 341,990
Total Urban 191,772 210,720 232,330 249,900 267,720 285,530
Total Rural 48,509 48,210 48,760 51,360 53,900 56,460

PB-5
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city. Qver the study area, land use is predominantly agricultural, with
ranching and farming activities maintained over and around oil opera-
tions., While the in-Basin study area consists of approximately 10,000
square miles, only about 100 of these are occupied by cities. The vast-
ness and extent of agricultural land usage and open space is illustrated
by the fact that approximately 764 square miles in the planning area
were irrigated in 1970, even though the lack of available water re-
sources restricts that practice somewhat in the region. Industrial

land use is confined to the peripheries of the major cities.

Economic Analysis.

Oil is the chief economic support for the area, although agriculture,
consisting of sorghum and cotton crops, ranks high as a secondary
contributor. Industry, especially that in Odessa, employs a high number
of residents in its petrochemical and refining complexes. Economically,
the area is basically sound, but new markets must be cultivated to diver-
sify the economic structure as oil reserves dwindle.

The area is readily accessible by a network of excellent highways
connecting the cities in the in-Basin PBRPC area. Midland's major
airport, along with several county, municipal and private airports,
provide aerial access to the area. Railway service is provided by the
Atchinson, Topeka and Santa Fe Railroad and the Texas and Pacific
Railroad to major points in the study area.

Growth potential for the area is slight, unless improved recovery
methods are devised to boost the oil industry, and a diversification of
the economic base can be achieved. The lack of water resources must
be considered as a deterrent to growth as much as the decline of
employment possibilities. While automation causes many farm workers
to migrate to the urban centers, the demands placed on the metropoli-
tan services must be handled in such a manner as to obtain the highest
return for the resource allocated.

Existing Waste Loads.

Within the following PBRPC plans, the projected waste loadings as
furnished by the TWQB are presented. Those projections, based on
census populations and not service populations, were to be used with
judgment for planning purposes throughout the study. The methodology
utilized in those projections is presented in the Basin Plan Appendices,
Volume

In an attempt to develop an estimate of the existing influent and efflu-
ent loadings for each municipal treatment facility in the Basin, avail-
able published sampling data, field visitations, and prior reports were
examined. Estimated treatment reductions were developed, and the
resultant estimated effluent loadings are the best available approxima-
tions of the loadings that would be exerted on Basin waters if the facil-
ities discharged to a receiving stream. These estimates are presented
in Table PB-3.

PB-6
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Very little of the available sampling data was consistent or reasonable;
therefore, judgment was required in many instances as to what influent
loadings could be expected. Treatment reductions were calculated where
possible from available data; however, where lacking, the reductions
were estimated with typical efficiencies tempered with known operating
conditions. As stated previously, with no other data available, best
judgment was required in the loadings and estimates.
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METROPOLITAN PLAN
FOR
BIG SPRING, TEXAS

Physical Description.

The City of Big Spring is an incorporated home rule municipality located
in the central portion of Howard County at the intersection of I. H. 20,
U.S. 80, and U. S. 87. The city limits of Big Spring encompass
approximately 8,200 acres. Big Spring is the county seat of Howard
County and is located within the jurisdiction of the Permian Basin Plan-
ning Commission.

The City, situated on the divide between the High Plains of West Texas
and the Rolling Plains, has grown in the valley formed by Beals Creek,
a tributary of the Colorado River. The major portion of the City lies
on the southern bank of the Creek and is bounded on the south by an
escarpment. The northern portion of the City is on the low side of
Beals Creek and slopes more gradually toward the tributary than the
southern portion. Drainage for the southern section of Big Spring is
predominantly to the northeast while the northern section drains to the
south.

The City is entirely underlain by the Potter-Mansker soil association.
The Potter soils have a calcareous, sandy loam to clay loam surface,
4 to 10 inches thick, over white or pinkish-white caliche several feet
thick. The caliche is semi-hard in the upper part and becomes soft
and chalky below. The terrain is gently sloping to hilly, with 2 to 20
percent slopes. Permeabilities range from 0.8 to 2. 5 inches per hour.
There are moderate limitations on septic tanks due to the permeability
of the soil; however, there may be some danger of flooding due to the
shallow depth of the caliche layer. Sewage lagoons have severe limi-
tations due to the permeability of the soil and the probability of seepage
through the calcareous substratum.

Mansker soils have a friable loam to clay loam surface, 4 to 10 inches
thick, over friable, granular, clay loam with small calcium carbonate
concretions in the lower part. The soil is strongly calcareous through-
out with a nearly white, thick horizon of calcium carbonate at 12 to 20
inches. The terrain is gently sloping with one to five percent slopes.
Permeabilities range from 0. 8 to 2.5 inches per hour. This soil type
imposes the same limitations on septic tanks and sewage lagoons as the
above-mentioned Potter soil.

Social and Economic Description.

Pogulation.

The area, now known as Howard County, first attracted settlers who
were interested in the abundance of good grazing land found there.
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Ranches were established near sources of water, and cattle raising
became the chief occupation. Later, when homesteading was allowed,
large areas of range were cleared, and cotton and other crops were
cultivated.

The City of Big Spring first came into prominence in 1880 when the
Texas and Pacific' Railroad was built through the town. Shortly after-
wards, the Texas and Pacific Railway shops were constructed and be-
came one of the City's major industries. In 1900 the population was
1,255; however, by 1930 the population increased to 13,735, This in-
crease was motivated by the extension into Howard County of the Howard-
Glasscock oil field. The City continued to grow steadily through the
years, with the population increasing by 13, 944 people between the years
of 1950 to 1960. By the end of that decade, the population stood at
31,230. This rapid increase was due, in part, to the construction
of Webb Air Force Base, 1.8 miles west of the City. The small de-
cline between 1960-70 was due to the phasing back of Webb AFB and the
related services, along with normal attrition of the permanent and semi-
permanent populace.

The 1970 Census population for Big Spring was 28,735. Population
projections developed by the TWDB for use in this study indicate that a
moderate increase in population is expected for Big Spring over the next
fifty years. The population estimates are as follows:

Population Projections

Year 1970 1980 1990 2020
Population 28,735 32,050 34,670 40,890

The current population of Big Spring is comprised of 78 percent whites,
16 percent Spanish, and 5 percent Negro. The median annual income of
families and unrelated individuals in the City is $7,974 while the average
annual income is $9,013. The low income section of town is located pre-
dominantly north of the Texas and Pacific Railroad tracks, although
there are some areas in the central portion of town which are deterior-
ating. According to mean annual incomes, the low income section is
primarily inhabited by Negroes, although some Spanish-Americans do
reside there.

Land Use.

An existing land-use map was compiled from an aerial photo dated May
1968, along with some assistance from preliminary USGS quad sheets
dated October 1971. Projected land use was based on the population
growth projected by the TWDB and the present growth trends of the City.
Plate PB-B-1 illustrates the existing and projected land use.

The commercial and industrial areas are heavily concentrated along
the Texas and Pacific Railroad tracks which transverse the City in an
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east to west direction. Cosden Refinery and other chemical and petro-
leum products manufacturing plants are located to the east of the City,
Commercial and industrial growth is expected to continue its expansion
north of the railroad tracks. Paralleling the commercial areas to the
north and south are the residential sectors, although the southern sector
is considerably larger. The residential areas are projected to extend
farther to the southeast and southwest. Public land areas are scattered
throughout the City, although the largest area is to the west of town
where Big Spring State Park and Webb Air Force Base are located.
Small open-space areas are scattered throughout the City; however, the
primary concentration is along the periphery of the developed areas.

Economic Analysis.

The economy of Big Spring is based primarily on the chemical and
petroleum products manufacturers, the railroad, medical services, and
Webb Air Force Base. The Big Spring State Hospital and the Veterans'
Administration Hospital are located here, along with the Howard County
Junior College.

The 1969 average per capita income for Big Spring was $2,674,
while the value for the State of Texas was $2,810. This would indicate
that the economy of the area would probably have less potential than the
State as a whole.

Big Spring is accessible by two U.S. highways and is served by the
Texas and Pacific Railroad and the Howard County Airport. The antici-
{ pated growth potential for the City is good due to its accessibility and
! the presence of adequate industrial and economic activity. s

Water Resources and Supply.

The Colorado River Municipal Water District is the primary supplier
of raw water for Big Spring. Lake J. B. Thomas, located on the
Colorado River southwest of Snyder, is the major source, although a
limited supply of water is obtained from Moss Creek Lake southeast
of Big Spring. Ground water supplies, consisting of two wells with
pumping capacities of 275 gpm and 125 gpm, are utilized for standby
purposes. Adjacent to S.H. 350 and north of Big Spring is a 15 mg
reservoir which holds water obtained from Lake J. B. Thomas. This
water is transported through a 27-inch line to the water treatment
plant, while water from Moss Creek Lake is delivered to the treatment
plant by a 14-inch line. The well water is, however, released directly
into the distribution system in the southern section of the City.

According to the "Water and Sanitary Sewage System Improvements''
report published in 1960 by Forrest and Cotton, Inc., Lake J. B.
Thomas supplies 14,0 mgd, Moss Creek Lake supplies 1.5 mgd, and
the well field supplies 3.5 mgd. Storage for the system is provided

by three clearwell reservoirs with capacities of 2.5, 2.5,and 0.5 mgd;

i
|
}
|
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six elevated-ground reservoirs, five with capacities of 1.0 mgd each
and one with a capacity of 0.25 mgd; and two elevated reservoirs with
capacities of 1.5 and 0.25 mgd.

The surface water undergoes typical water treatment, while the ground
water needs only chlorination before being released for public consumption.

The anticipated water use, a reflection of the population trend, has
been projected by the TWDB to be as follows:

Water Projections

(in mgd)
Year
Municipal Use 4.81 5.86 6.61 8.76
Industrial Use 2.06 2.61 2.96 4.40

Waste Load Analysis .

Municipal Waste Load.

Municipal wastewater return flows have been projected for the City by
the TWQB to be as follows:

Waste Load Projections

Year
Flows in mgd 2.44 2.72 2.94 3.47
BOD in 1b/day 4,880 5,770 6,240 17,770
TSS in 1b/day 5,750 6,730 7,630 9,400

Self-reporting data indicate that the average daily flow to the Big
Spring sewage treatment facility was approximately 3.18 mgd during
the period from July 1971 through June 1972. Also, a study of Big
Spring's wastewater treatment facilities by Freese, Nichols and Endress,
Consulting Engineers, Fort Worth, dated July 1971, indicated an average
flow of about 2. 85 mgd.

Urban and Agricultural Runoff.

Big Spring lies entirely within the drainage area of Beals Creek.
Stormwater discharges into the stream include any urban runoff in addi-
tion to any agricultural runoff from surrounding farmland. The following
are the principal sources of pollutants in urban runoff.
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1. Street and parking lot litter, oil, and grease.

2. Animal and bird wastes deposited on impervious surfaces.
3. Fertilizers from lawns and parks.

4. Pesticides.

5. Suspended solids from excavation and construction activities
and from unpaved and unplanted areas.

6. Leaves and grass.
7. Air pollutants which settle or are washed out by rain.

8. Unauthorized waste discharges into gutters, streets, storm
sewers, etc.

9. Overflowing manholes in overloaded sanitary sewer systems.
Sources of agricultural runoff pollution include:

1. Inorganic fertilizers.

2. Animal and poultry wastes.

3. Insecticides and herbicides.

4. Silt and other suspended solids.

Concentrations of pollutants in runoff depend on the amounts available
to be washed away by rain, time interval between rains, and the intensity
and duration of rainfall. Existing studies seem to indicate that urban
runoff is generally much higher in concentration of pollutants than agri-
cultural runoff.

In the semi-arid regions around Big Spring, stormwater pollution is
not a significant problem due to low annual rainfall rates and a general
absence of flowing streams. Rainfall is often in the form of sudden
annual storms which create more problems with flooding than with pollu-
tion from runoff.

Updated detailed information on Big Spring's drainage system was not
available during the course of this study; however, all drainage from the
City is to Beals Creek. In general, the primary means of interior
drainage are open ditches and natural tributaries to Beals Creek, with
some storm sewers being utilized for interior drainage in high-density
commercial and residential areas.
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Industrial Wastes.

Industries in the Big Spring area which might produce significant
wastes to the treatment system are listed below, along with the nature
of the industry. According to available data, there are no industrial
waste control orders issued by the TWQB to any industry within a 20-mile

radius of Big Spring.

Industry

Big Spring Tortilla & Tamale
Factory

Cabot Corporation

Cactus Paint Manufacturing
CO. » IDC.

Cosden Oil & Chemical
Company

Grace, W. R., & Company
Hubbard Packing Company

International Technovation,
Inc.

Janes, R.E., Gravel
Company, Inc.

Richardson, Sid, Carbon &
Gasoline Company

Skelly Oil Company
Sulpetro Corporation
Fiber Glass Systems, Inc.

Nature

Food Processing
Carbon Black

Paint Products

Styrene Monomer, Poly-
styrene, Automotive
Gasoline

Anhydrous Ammonia
Meat Processing

Polystyrene Products
Aggregates and Sands
Carbon Black

Natural Gasoline
Sulfur from sour gas

Fiberglass Pipe

No information concerning quantity, quality, pretreatment, and disposal
of wastewater which might be produced in any of the industries was avail-
able for this study. Although it is very likely that some industrial
waste is discharged to the Big Spring sewer system, no data are available

concerning such discharge.

Stormwater runoff from industrial sites can pose significant problems.
Containment and treatment of runoff would vary in each case, and are
probably nonexistent in some. A detailed study of each particular
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industrial site would be necessary to truly understand the nature and mag-
nitude of this problem, and such is beyond the scope of this report. Solid
wastes from these industries are generally handled onsite, taken to the
municipal landfill for disposal, or utilized by local farmers for fertilizer
where adaptable.

Municipal Solid Waste.

Solid waste disposal in Big Spring presently consists of disposal in
an 18-acre sanitary landfill which is located just north of the sewage
treatment plant site. An old 15-acre landfill, which is no longer used,
is located approximately 0.4 mile north of the intersection of Birdwell
Lane with I. H. 20. A proposed 20-acre sanitary landfill is located
just northeast of the intersection of West I. H. 20 with the Texas and
Pacific Railroad and is also located just north of the saltwater marsh
in this region.

Surface water flows away from the old and present sites. Neither
landfill is located within a wet or dry-weather streambed; thus, no
significant pollution of surface waters results from the landfills.

Both the old and present landfills are underlain by a hard clay which
has a low permeability. The low permeability of the clay should signifi-
cantly limit any pollution which might result from leachate seeping into
the ground water.

Water Treatment Plant Wastes.

The City of Big Spring owns and operates a water treatment plant
located approximately 0.25-mile northwest of the intersection of Bird-
well Lane and F.M. 700. No information on quantity, quality and method
of disposal of wastewater from the treatment plant was available during
the course of this study. Since there is no individual permit for the
treatment and disposal of this wastewater, it is anticipated that the
method of disposal is one which requires no discharge, or the waste-
water may be discharged to the sanitary sewer to be subsequently
treated and discharged under the sewage treatment plant permit.

Waste Load Allocation.

The concept of waste load allocation is based on dividing the assimila-
tive capacity of a particular stream among the waste producers in such
a manner that the total waste load on the stream will not exceed its
ability to renew and maintain itself at the desired quality level. Since
there are no perennial streams in the Big Spring area, any wastewater
effluent discharged to a waterway becomes the stream flow under low
flow conditions; and, therefore, under a strict allocation methodology,
stream quality standards would become effluent standards. For this
reason, wastewater restrictions for Big Spring are and will remain
effluent quality criteria. At present, the limiting effluent criterion for
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Big Spring is the TWQB requirement that effluent contain not more than
20 ppm BODs and 20 ppm Total Suspended Solids with at least 1.0 mg/1
chlorine residual after 20-minute detention time.

Under PL 92-500, secondary treatment of wastewater will be adequate
until 1983, at which time application of the best practicable waste treat-
ment technology will be required toward the ultimate goal of no discharge
of pollutants.

. Municipal Wastewater Collection System.

Existing Collection System.

The existing wastewater collection system for Big Spring is illustrated
§ on Plate PB-B-2. The service area boundaries, major mains, outfalls
and line sizes are shown; however, for clarity, the small laterals and
submains are not shown on the plate.

The most recent study of the collection system was published in May
1960 m the report entitled "Water and Sanitary Sewage System Improve-
ments'' by Forrest and Cotton, Inc. , Consulting Engineers, Dallas, Texas.
This included development of design criteria, performance analysis of
the existing lines, recommendation of remedial steps to correct prob-
lems, and delineation of proposed lines to meet future needs. City
officials have provided information to update the report to the present
so that the analysis of the existing system could be used for this study.
Since the study was made, the City has made corrections in some of
the major problem areas. At present, there seems to be no severe
problems in the Big Spring sanitary sewer collection system, with the
exception of the problem of substantial infiltration of saline water into
the north outfall along Beals Creek.

T I ISV R T S 00 2 e
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As shown on Plate PB-B-2, the existing service area was divided into
three sectors: the northern, the central, and the southern sectors. A
review of the outfall sewers and major mains indicated that they apparently
have adequate capacity to carry existing and future loads, with the excep-
tion of the 18-~-inch outfall to the plant from the southern service area
which will become overloaded in its lower reaches if and when the pro-
jected residential development in the southeast sector of town occurs.

Areas Utilizing Septic Tanks.

reports, there are no significant areas of Big Spring proper where
septic tanks are utilized for waste disposal. There are, however,
some scattered residences which do utilize septic tanks both in the
lightly-developed areas and in outlying areas of the City. No informa-
tion was available during the course of this study which would indicate
any significant local problems resulting from septic tank use in the
Big Spring area,

r As best can be determined from the updated sewer map and other
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Some of the lightly-developed areas at present are projected to further
develop in the future. When such development occurs and sewer service
is warranted, then extension of sewer services to these areas will make
it possible to abandon septic tanks therein and tie into the sanitary sewer.

Proposed Collection System.

The proposed collection system improvements for the City of Big
Spring are shown on Plate PB-B-2. The proposed lines were deter-
mined with regard to the sewer report mentioned previously and are
based primarily on the land use and population projections developed
for this study and covered previously.

Since the scope of the study of the collection system was limited to
analyzing existing mains and outfalls and to project only mains and out-
falls as needed to serve either existing or anticipated future developed
areas, the proposed lines consist of two relief sewers and several
main sewers. The description of these sewer lines and their corres-
ponding construction cost, including engineering and contingencies, are
given in the following table. The laterals which would be required to
collect the sewage from the projected service areas and carry it to
the mains were not studied, and thus are not presented herein nor are
cost estimates provided for such laterals.

It should be noted that these proposed improvements are for planning
purposes only and are not intended to be fixed in regard to size and
location. Since many of the proposed lines are intended to serve areas
projected for future development, they will not be constructed until
sufficient development is anticipated or occurs in a specific area to
warrant sewer service to that area.

It should also be noted that the cost estimates do not include costs
for the reduction of infiltration in the existing system, which is re-
qQuired by a directive from the TWQB and PL 92-500.

Cost Estimates
Proposed Collection System for Big Spring, Texas

Item Cost

Improvements Projected by 1980

Relief sewer along 4th Street (6000' - 10") $ 86,000

Main sewer extending service to the area Jjust
- north of the State Park (9500' - 8") 108, 000
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Item

Improvements Projected by 1980 (Cont'd)

Main sewer extending service to the projected
industrial area along the railroad spur to Webb
AFB and just south of I. H. 20 (4200' - 8" and
8000' - 10")

Main sewer extending service along I.H. 20 from
the 24" outfall east to F. M. 700 (2500' - 8"")

Main sewer extending service to area just south
of the State Park (3000' - 8")

Main sewer extending service to projected com-
mercial area along U.S. 87 south of F.M, 700
(4500' - 8")

Subtotal

Improvements Projected by 1990

Main sewer extending service to projected
industrial area north of I[,H. 20 near S,H, 350
and east U.S. 87 (8400' - 8" and 2000' - 10"")

Main sewer extending service to projected resi-

dential area south of F. M. 700 and east of

Birdwell Lane (7800' - 10'")

Main sewer extending service to projected

residential area west of Wasson Drive in South-

west Big Spring (3000' - 10" and 1ift station)
Subtotal

Improvements Projected by 2020

Main sewer extending service to projected
industrial area north of I, H. 20 and west of
U.S. 87 (8500' - 8'")

Main sewer extending service to projected com-
mercial-industrial area north of I. H. 20 and just
west of Birdwell Lane (4700' - 8")

Relief sewer for 18" outfall to treatment plant
paralleling F. M. 700 (3000' - 12")
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$ 163,000
28,000

34, 000
51,000

$ 470,000
125, 000
113, 000
116,000
$ 354,000
$ 97,000

54, 000

54, 000




Improvements Projected by 2020 (Cont'd)

Main sewer extending service to projected
residential area south of F.M. 700 and west of
Birdwell Lane (5800' - 8'") $ 66,000

Main sewer extending service to projected
developed area between Wasson Drive and

U.S. 87 in southwest Big Spring (5200' - 10") 75,000
Subtotal $ 346,000
TOTAL $1,170,000

Municipal Wastewater Treatment System.

Existing Wastewater Treatment System.

Big Spring's sewage treatment facility is located on the south bank of
Beals Creek about 0. 3 mile east of the intersection of F.M. 700 and
Eleventh Place, as shown on Plate PB-B-2. The treatment facility con-
sists of two plants: the older Hays plant is of the activated -sludge type,
and the other plant is of the trickling-filter type. A detailed description
of the components of the plants and the status of performance, operation,
and maintenance is given in Appendix A of this section.

Proposed Wastewater Treatment Facility Alternatives.

_. Under the requirements of PL 92-500, publicly-owned treatment works

\ must provide secondary treatment of effluent by 1977 and the best practi-

cable waste treatment technology by 1983. Since the stream segment

{ into which the Big Spring plant discharges is classified as effluent limit-

i ing the treatment facilities will have to meet, as a minimum, the phased
implementation requirements of the law. All effluent from the Hays
plant is currently utilized for industrial reuse. It is the current inter-

, pretation of the law that total reuse of effluent, such that no pollution of

| surface or ground water resources results from such practice, is in

‘ compliance with the law. The industry reusing the effluent currently

provides in-plant treatment of the effluent before utilizing it for boiler
feed and process water.

It is therefore recommended that the effluent from the Hays plant
continue to be utilized for industrial reuse as long as the demand exists.
It should be noted that as an alternative disposal method which would
meet the requirements of the law, the Hays plant could be abandoned
with the flow routed to the adjacent main plant. Expansion of the main

plant to treat this additional flow would cost about $124,000, including
engineering and contingencies.

et T T
s

The effluent from the trickling filter plant is presently unsuitable for in-
dustrial reuse as a result of the presence of chlorides; therefore, the
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effluent is presently discharged to Beals Creek. It is the present inter-
pretation of the law that the level of discharge constituents that will be
utilized to define secondary treatment will not be attainable by the trick-
ling filter process currently employed by Big Spring, and the City will be
required to implement a higher level of waste treatment prior to 1977.

The efficiency of the trickling filter facility presently is considerably
below the efficiency which is characteristic of such type of installations.
As stated by Freese, Nichols and Endress, Consulting Engineers, Fort
Worth, in their 1971 report on Big Spring's wastewater treatment facil-
ities, the present trickling filter inefficiencies appear to be caused by both
a high concentration of heavy metals and chlorides in the wastewater.

As a first step to improving the quality of effluent from the trickling
filter plant, it is recommended that the necessary action be taken to
substantially reduce or eliminate toxic substances in the waste. In
order to reduce or eliminate the heavy metals, particularly chromium,
it is recommended that the source of the heavy metals be located and
action be taken to correct such discharge either by requiring pretreat-
ment at the source or elimination of any discharge of wastewater con-
taining high concentrations of heavy metals to the sanitary sewer.

In an attempt to reduce the volume of chlorides which are carried down
Beals Creek during infrequent rains, the Colorado River Municipal Water
District has begun a program to drain the highly saline playa lakes west
of the City. Dewatering of the lakes will eliminate a substantial source
of conservative minerals that are presently carried down Beals Creek,
eventually into freshwater reservoirs operated by the District. As a pos-
sible side benefit, it is hoped that the surface pumping and well-pointing
during the continuing playa lake draining program will lower the water
table sufficiently to reduce or eliminate the present infiltration problem
experienced in the sewer main along Beals Creek.

On June 17, 1971, the TWQB directed the ('Iity of Big Spring to file
an application for an amended permit which would require a higher
effluent quality. The Board also required the City to set forth specific
plans for controlling ground water infiltration, which is believed to be |
the principal source of chlorides in the wastewater. No information
concerning what steps might have already been taken by the City to con-
trol ground water infiltration was available for the study. However, it
is recommended that any necessary action which has not already been
initiated be taken as soon as possible, in order to reduce the chloride
concentrations to eliminate any adverse effects on the biological treat-
ment process. It is not certain whether reduction of chlorides could
produce an effluent suitable for industrial reuse; however, it is recom-
mended that an investigation be made to determine the practicality of
producing an effluent suitable for industrial reuse. If this venture would
be practical, it should be considered as an alternative to the following
alternatives to meet the requirements of the law. Delivery of addition-
al water to the refinery could reduce the refinery's need for fresh water
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which it presently receives from the City, which receives raw water
from the local water supply district.

Prior to presentation of the proposed wastewater treatment facility
alternatives for the Main plant, it should be noted that proposed collec-
tion system costs are common to each alternative, and these costs are
therefore repeated for all alternatives.

For Big Spring, a total of twelve alternative wastewater treatment
schemes were investigated during the conduct of this study. These
twelve alternatives were evaluated and four alternatives were selected
as the most viable alternatives. All of the twelve alternatives will meet
the treatment requirements of PL 92-500, A discussion of the four most
viable alternatives is presented, followed by a discussion of the eight
remaining alternatives.

Also, more detailed information on treatment components, flow dia-
grams, and anticipated treatment efficiencies is presented in Volume III,
Technical Appendix.

Alternative 1.

Alternative 1 includes modification and expansion of the existing 2.8
mgd trickling-filter plant by 1975 to a 3. 5-mgd activated-sludge plant
capable of providing conventional biological treatment. The total cost for
these improvements is estimated to be $1,118,000, including engineering
and contingencies. Total operation and maintenance costs are estimated
to be $115,000 annually, By 1983, a means of disposal whereby no dis-
charge would be made to a receiving stream would be implemented.

This means of disposal could be either industrial reuse or tertiary treat-
ment through irrigation, or a combination of both of these methods. {

For land disposal, the spray irrigation of grassland and cropland
is recommended. This could be accomplished by contracting with local
farmers for the retention and irrigation of all effluent. Such a contract
between the City and the landowner(s) would set forth the mutually-
agreeable terms for payment of cost for constructing, operating, and
maintaining the system. A cost estimate, including engineering and
contingencies, for the construction of a 320-acre spray irrigation facility
by 1983 is given on the following page. This facility should handle up to
3.5 mgd average flow, at a maximum average application rate of 4 inches
per week and a minimum holding capacity equal to 45 days at 3.5 mgd.

1983 Irrigation Costs

Descrigtion Estimated Cost
100-acre holding pond $ 437,000
Irrigation equipment 1,013,000
420 acres of land @ $250/acre 105,000
PB-21
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The associated annual operation and maintenance costs are esti-
mated to be about $120, 000.

Cost estimates for the proposed collection system improvements
are as follows:

Capital Annual
Date Cost O&M
1980 $470,000 $9,400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 1 is presented in Appendix
B of this section. Alternative 1 was also subjected to an evaluation analy-
sis. Results of that analysis are shown in Appendix C of this section.

Alternative 2,

Alternative 2 includes utilization of the existing 2. 8-mgd trickling-
filter plant with inclusion of any maintenance, replacement, and expan-
sion by 1975 which may be deemed necessary to operate and maintain
the facility to the satisfaction of the regulatory agencies. The cost of
these improvements is estimated to be about $150,000, with associated
operation and maintenance costs of $115,000 annually. Also by 1975, the
means of disposal could be industrial reuse if the effluent is suitable, or
land disposal by spray irrigation, or a combination of both of these
methods. The cost of spray irrigation would be the same as for Alterna-
tive 1, a capital cost of $1,555,000, with associated operation and main-
tenance costs of $120,000.

Cost estimates for the proposed collection system improvements
are as follows:

Capital Annual
Date Cost O&M
1980 $470,000 $9,400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 2 is presented in Appen-
dix B of this section. Alternative 2 was also subjected to an evaluation
analysis. Results of that analysis are shown in Appendix C of this
section.

Alternative 3,

Alternative 3 includes modification and expansion of the existing
trickling-filter plant by 1975 such that it would be converted to a 3. 5-
mgd activated sludge plant capable of providing conventional secondary
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‘ treatment. Tertiary treatment consisting of nitrification, chemical addi-

tion, total filtration, denitrification, activated carbon treatment and aer-
ation of the effluent would also be included.

The total cost for the above improvements is estimated to be $4, 225,000,
including enginering and contingencies. Total operation and maintenance
costs are estimated to be $511,000 annually.

Cost estimates for the proposed collection system improvements

k d are as follows:
Capital Annual
‘ Date Cost O&M
i 1980 $470,000 $9,400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 3 is presented in Appen-
dix B of this section Alternative 3 was also subjected to an evaluation

analysis. Results of that analysis are shown in Appendix C of this
section,

Alternative 4,

Alternative 4 includes modification and expansion of the existing

i trickling-filter plant by 1975 to a 3. 5-mgd activated-sludge plant capable

of providing conventional secondary treatment. The total cost of these

improvements is estimated to be $1,118,000, including engineering and

contingencies. Total operation and maintenance costs are estimated

to be $115,000 annually. By 1983, partial tertiary treatment consisting

of nitrification, chemical addition, and partial filtration would be added
at an estimated cost of $740,000, including engineering and contingencies.
; The annual operation and maintenance of these partial tertiary treatment
additions is estimated to be $200,000. By 1985, further tertiary treat-
ment in the form of total filtration and denitrification would be added at
an estimated cost of $680, 000, including engineering and contingencies.

The annual operation and maintenance for the 1985 additions is estimated
to be $90,000.

R

Cost estimates for the proposed collection system improvements
are as follows:

* Capital Annual
| Date Cost O&M
|

5 1980 $470,000 $9,400
| 1990 354,000 7,100
| 2020 346,000 6,900
|
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Further economic analysis of Alternative 4 is presented in Appen-
dix B of this section. Alternative 4 was also subjected to an evaluation
analysis. Results of that analysis are shown in Appendix C of this
section.

The aforementioned four alternatives were selected as the most viable,
cost-effective alternatives. The additional eight alternatives investi-
gated, but not selected for further refinement, are presented below.
All of these alternatives will meet the requirements of PL 92-500 and
were considered for immediate (1975) implementation.

Alternative 5.

Alternative 5 includes modification and expansion of the existing
trickling-filter plant by 1975 to a 3.5-mgd trickling-filter plant capable
of providing conventional biological treatment. Tertiary treatment con-
sisting of nitrification, chemical addition, total filtration, denitrification,
activated carbon treatment and aeration of the effluent would also be
included. The total cost for the above improvements is estimated to be
$6, 796, 000, including engineering and contingencies. Total operation and
maintenance costs are estimated to be $434, 000 annually.

Cost estimates for the proposed collection system improvements are
as follows:

Capital Annual
Date Cost O&M
1980 $4170, 000 $9, 400
1990 354, 000 7,100
2020 346, 000 6, 900

Further economic analysis of Alternative 5 is presented in Appen-
dix B of this section. Alternative 5 was not selected for further refine-
ment because this alternative was not one of the most cost-effective
alternatives.

Alternative 6.

Alternative 6 includes construction of a new 3. 5-mgd physical-
chemniical plant by 1975 to provide conventional secondary and full ter-
tiary treatment. The total cost for the above improvements is estimated
to be $2, 982, 000, including engineering and contingencies. Total oper-
ation and maintenance costs are estimated to be $511, 000 annually.

Cost estimates for the proposed collection system improvements
are as follows:
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Capital Annual

Date Cost O&M
1980 $470,000 $9,400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 6 is presented in Appen-
dix B of this section. Alternative 6 was not selected for further refine-
ment because abandonment of the existing facilities would be required,
this alternative was not one of the most cost-effective alternatives, O&M
costs are greater than for biological treatment processes, large quan-
tities of non-renewable resources (chemicals) would be required, and

large volumes of chemical sludges would present handling and disposal
problems.

Alternative 7.

Alternative 7 includes modification and expansion of the existing
trickling-filter plant by 1975 such that it would be converted to a 3. 5-ntgd
activated-sludge plant capable of providing conventional secondary treat-
ment, followed by total reuse of all effluent through spray irrigation of
farmland. The total cost for upgrading the plant and irrigation facilities
is estimated to be $2,673,000, including engineering and contingencies.

Total operation and maintenance costs are estimated to be $235,000
annually.

Cost estimates for the proposed collection system improvements
are as follows:

Capital Annual
Date Cost O&M
1980 $470,000 $9,400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 7 is presented in Appen-
dix B of this section. Alternative 7 was not selected for further refine-
ment because extensive modification of the existing trickling-filter process

would be required, and the alternative was not one of the most cost-
effective alternatives.

Alternative 8,

Alternative 8 includes modification and expaneion of the existing
trickling-filter plant by 1975 to a 3. 5-mgd trickling filter plant capable
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of providing conventional biological treatment, followed by total reuse of
i the effluent through spray irrigation of farmland. The total cost for this
alternative is estimated to be $2,738,000, including engineering and
contingencies. The total operation and maintenance costs are estimated
to be $222,000 annually.

Cost estimates for the proposed collection system improvements
are as follows:

Capital Annual
: Date Cost O&M
1980 $470,000 $9,400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 8 is presented in Appen-
: dix B of this section. Alternative 8 was not selected for further refine-
ment because this alternative was not one of the most cost-effective
i alternatives.

Alternative 9.

Alternative 9 includes construction of a new 3. 5-mgd physical -
chemical plant by 1975 capable of providing conventional secondary
treatment, followed by total reuse of the effluent through spray irriga-
tion of farmland. The total cost of this alternative is estimated to be
$2,560,000, including engineering and contingencies. Total operation
and maintenance costs are estimated to be $310, 000 annually.

Cost estimates for the proposed collection system improvements
are as follows:

Capital Annual
Date ; Cost O&M
1980 $470,000 $9,400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 9 is presented in Appen-
dix B of this section, Alternative 9 was not selected for further refine-
ment because extensive abandonment of the existing facilities would be
required, this alternative was not one of the most cost-effective alterna-
tives, O&M costs are greater than for biological treatment processes,
large quantities of non-renewable resources (chemicals) would be re-
quired, and the large volumes of chemical sludges would present handling
and disposal problems.
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Alternative 10,

Alternative 10 includes modification and expansion of the existing
trickling filter plant by 1975 such that it would be converted to a 3. 5-mgd
activated-sludge plant capable of providing conventional secondary treat-
ment, followed by the overland runoff method of tertiary treatment of all
effluent. The total cost for this alternative is estimated to be $3, 593,000,
including engineering and contingencies, with the total operation and
maintenance costs estimated to be $260,000 annually,

Cost estimates for the proposed collection system improvements
gre as follows:

Capital Annual
Date Cost O&M
1980 $470,000 $9,400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 10 is presented in Appen-
dix B of this section. Alternative 10 was not selected for further refine-
ment because this alternative was not one of the most cost-effective
alternatives.

Alternative 11,

Alternative 11 includes modification and expansion of the existing
trickling-filter plant by 1975 to a 3. 5-mgd trickling-filter plant capable
of providing conventional biological treatment, followed by the overland
runoff method of tertiary treatment of all effluent. The total cost for
this alternative is estimated to be $3, 658,000, including engineering and
contingencies. Total operation and maintenance costs are estimated to
be $247,000 annually.

Cost estimates for the proposed collection system improvements
are as follows:

Capital Annual
Date Cost O&M
1980 $470,000 $9,400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 11 is presented in Appen-
dix B of this section. Alternative 11 was not selected for further refine-
ment because this alternative was not one of the most cost-effective
alternatives,
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Alternative 12,

Alternative 12 includes construction of a new 3. 5-mgd physical -
chemical plant by 1975, capable of providing conventional secondary
treatment, followed by the overland runoff method of tertiary treatment
of all effluent. The total cost for this alternative is estimated to be
$3,480,000, including engineering and contingencies. Total operation
and maintenance costs are estimated to be $337,000 annually.

Cost estimates for the proposed collection system improvement are
as follows:

Capital Annual
Date Cost O&M
1980 $470,000 $9, 400
1990 354,000 7,100
2020 346,000 6,900

Further economic analysis of Alternative 12 is presented in Appen-
dix B of this section. Alternative 12 was not selected for further refine-
ment because this alternative was not one of the most cost-effective
alternatives, O&M costs are greater than for biological treatment pro-
cesses, large quantities of non-renewable resources (chemicals) would
be required, and large volumes of chemical sludges would present han-
dling and disposal problems.

Conclusion and Recommendation.

Alternative 1 appears to be the best plan for Big Spring because it

meets the treatment requirements of PL 92-500; it is one of the most
cost-effective alternatives; during public workshop, this plan was selected
by participating local interests; and the method of disposal returns wastes
to the soil, thereby complying with the national goal of no discharge of
critical pollutants by 1985. It is therefore recommended that all steps
necessary to implement the Alternative 1 plan be undertaken.

Continuing Responsibility.

The planning and construction of wastewater treatment facilities is only
one small part of the overall treatment scheme. The application of good
operation, maintenance, and control techniques are essential for proper
wastewater management. The most advanced equipment available is
useless if it is improperly operated or poorly maintained. As an exam-
ple of the optimum care required, a modern secondary treatment facility
in the 2 to 4-mgd range would employ as many as one superintendent,
four operators, one maintenance man, and one laborer, to provide
around-the-clock attendance. Land disposal facilities for Big Spring
would require another three to five employees, and conventional tertiary
treatment could require even more,
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Every operative function in a treatment plant which involves a variable
treatment mode, is based on a daily sampling testing and recording
program. Typical tests and frequencies include:

(1) Sludge measurements in settling tanks on each shift daily,

(2) Settleable solids volume and pH measurements daily for in-
fluent and effluent.

(3) Effluent stability tests on 24-hour composite samples.
(4) Chlorine residual of effluent on each shift daily.

(5) Total and volatile solids, volatile acids, and pH of digested
sludge as needed.

(6) BOD, TSS, and pH of influent and effluent daily on 24 -hour
composite sample.

(7) Dissolved oxygen measurement on influent, effluent, and
receiving stream above and below the discharge point five
days per week.

(8) For activated sludge plants, DO of mixed liquor and sludge
volume index on each shift daily.

In addition to providing a record of treatment efficiency, regular sampling
and testing programs aid in early detection and correction of operational
malfunctions in a treatment plant,

When land disposal of effluent is utilized, an additional sampling program
is usually required to monitor ground water quality in the area around
the disposal site. This usually consists of a series of wells surrounding
the site, from which periodic samples are drawn. Such monitoring is
just one more means of maintaining the careful surveillance necessary
for sound wastewater management,

In metropolitan areas like Big Spring, high concentrations of population
and industry have increased both the quantity and strength of wastewater
to be handled. Traditionally, wastewater handling has consisted of the
minimum treatment necessary to prevent public health hazards, but new
environmental priorities and increased public awareness of water quality
problems have lent increased weight to the argument for responsible
wastewater management -- not just to meet government requiremnts,
but also to protect the environment,
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APPENDIX A
MUNICIPAL WASTEWATER TREATMENT FACILITIES
CITY OF BIG SPRING, TEXAS

Preface,

During the course of investigation for the Colorado River Wastewater
Management Study, all municipal wastewater facilities within the Basin
were visited by the study staff. In addition, operational specialists were
directed to investigate the treatment facilities located within the metro-
politan areas. The following text represents a summary of that opera-
tional report. ;

General.

The City of Big Spring operates two wastewater treatment plants which
are located adjacent to each other off U.S.Highway 80. The location of
both plants is shown on Plate PB-B-2. The main treatment plant is a
two-stage, high-rate trickling filter plant, which receives waste from
the area north of the City and from the downtown business district. A
high chloride content, due to infiltration, makes the effluent from this
plant unsuitable for industrial use.

The smaller Hays process plant receives waste from the western and
southern part of town. The entire effluent from this plant is sold to
Cosden Oil and Chemical Company. The trickling filter plant is at
present required by the TWQB to produce an effluent with a quality not
exceeding 20 mg/1 BOD5, 20 mg/1 suspended solids, and a residual
chlorine concentration not less than 1 mg/1 after 20 minutes detention
time. In addition, the City is required to set forth plans to control
ground water infiltration into the sanitary sewer system and to apply
for an amendment {o the existing Waste Control Order.

Description of Existing Facilities.

The Hays Plant.

Until 1962, all wastewater was treated at the activated sludge plant.
This plant, which was originally constructed in 1943 and expanded in
1951 to its current stated capacity of one mgd, used a modified acti-
vated sludge process known as the Hays process. This process involves
staged, diffused aeration, and contactor plates.

The basis for design adopted by the U.S. Army during World War II
was as follows: primary sedimention providing 2-1/2 hours detention
time, primary aeration tanks with contactor plates providing 156 sq ft
of area per pound off BOD applied daily, intermediate sedimention for
1-1/2 hours, secondary aeration identical to primary aeration, and
final sedimentation for 2-1/2 hours,

PB-31




The first stage is the sedimentation section. The sewage then flows
into the primary aeration tank in which the contactor plates are placed
in such a way that the sewage alternately flows over and under them.,
Bacterial growth developed on the contactor plates stabilizes the organic
content of the waste. Intermediate sedimentation, followed by the second
aeration stage and final sedimentation, complete the treatment.

In this particular plant, as shown in Figure A-1, sewage flows by
gravity through an entrance structure which contains a comminuter, a
grit remover and a Parshall flume. From here, it passes through the
Hays biological treatment unit previously described and on to the Cosden
pond. Sludge is wasted to the secondary digester and ultimately to the
sludge drying beds. A chlorine line was recently installed in the in-
coming sewer in an attempt to alleviate problems caused by accumula-
tion of hyrogen sulfide.

This plant was out of service for several years and the basins were
at one time used for sludge storage. This caused extensive damage to
equipment, in particular to the air diffusion system. Reconstruction
was performed by the operating staff. At present, the plant is in poor
condition mechanically and operationally. This, however, seems no
detriment to industrial utilization, and the entire effluent from this plant
is pumped to a collection pond from which it is once again pumped, on
demand, to Cosden Oil and Chemical Company. Here, it is retreated
and used as boiler feedwater. There is no discharge from this plant
since, until now, industrial demand has exceeded supply.

The Main Plant.

The main plant, a trickling filter installation with a design capacity
of 2.8 mgd, was constructed in 1962, It utilizes a two-stage, high-
rate process, with a series-parallel flow pattern as shown in Figure
A-2. The plant receives approximately 83 percent of the City's raw
sewage, amounting to an average daily flow of 2. 34 mgd, with a low
flow rate of 1.2 mgd and a recorded high flow rate of 10 mgd during
wet weather.

Incoming sewage passes through a mechanical bar screen and a Par-
shall flume, then flows by gravity to the primary clarifier. Primary
clarifier underflow is returned to the primary digester, while the over-
flow is split in a distribution box with part of the flow going to Trick-
ling Filter No. 1 and part to Filter No. 2. Effluent from both filters
then flows to a pump station. From here, the effluent from Filter No. 1
is recirculated to the distribution box ahead of the primary clarifier,
while the effluent from Filter No. 2 is pumped to the final clarifier.
Underflow from this clarifier is returned to the head of the plant,
while the overflow is in part returned to the division box for Filter
No. 2. The remainder of the effluent is discharged into the drainage
ditch and thence into Beals Creek. The recirculation flow scheme is
shown in Figure A-2. Also, a list of design parameters, predicted
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performance and actual performance is shown in Tables A-1, A-2, and
A-3, respectively.

The plant has been the subject of recent inquiries by the TWQB. Al-
though the trickling filter plant is in good mechanical condition, several
operational problems prevail which preclude an effluent of a sustained
quality within the bounds of the permit criteria. Factors causing prob-
lems are suspected high levels of heavy metals such as chromium, due
to cooling tower water discharges into the sewer system, as well as
fluctuating chloride concentrations due to infiltration. The latter rend-
ers the plant effluent unsuitable for industrial use. Clarifiers show
carry-over of fines, and the aerobic digester is unsatisfactory. Occa-
sional high concentrations of chromium have been found in the digester
sludge.

The wastewater treatment department now has eight persons employed,
including a chemist, two licensed operators, and two laborers, provid-
ing 24-hour coverage. The evening and late night shifts are manned by
a single operator for both plants, which is below the minimum recom-
mended; however, the proximity of the two plants and lack of discharge
from the Hays plant may make this arrangement acceptable.

Capital Improvements.

Expenditures currently planned by the City include monies required for
installation of a suitable chlorine contact basin and improvements to the
mechanical bar screen. For the collection system, expenditures are
required to define and alleviate infiltration, the rebuilding of a lift sta-
tion, and the installation of several manholes. Monies currently allo-
cated for this fiscal year (1973) include $400,000 for the collection
system and $3,000 for the treatment system. There is ample room for
expansion of current facilities; however, since the present facility has
not been paid for, issuance of more bonds for waste treatment is unlikely
in view of current population figures.

Conclusions,

In the past, high concentrations of heavy metals such as chromium have
occasionally resulted in problems in the biological process. The City
now has an ordinance prohibiting the disccharge of cooling tower water
into the sewer system. This ordinance should be enforced more Strictly
to eliminate toxic, heavy metal concentrations.

Infiltration should be eliminated if possible. This will result in better
effluent quality suitable for industrial consumption and will reduce
extremes in chloride concentrations and hydraulic loading on the plant,
A TWQB letter of June 23, 1971, directed the City to ''describe steps
to be taken to eliminate this (infiltration) problem. "
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TABLE A-1
APPENDIX A
DESIGN PARAMETERS

Influent Flow Rate 2.8 mgd
Influent BOD 200 mg/I
Depth Primary Clarifier 8 ft.
Diameter Primary Clarifier 100 ft.
Hydraulic Loading of Primary Clarifier 713 gal. / ft.2 / day
Depth Filters No. 1 and No. 2 4ft.-6in.
Diameter Filters No. 1 and No. 2 100 ft.
Primary Recirculation 2.8 mgd
Secondary Recirculation 2.8 mgd
TABLE A-2
APPENDIX A

PREDICTED PERFORMANCE

BOD Load on Filter No. 1
BOD Load on Filter No. 2

1.29 |bs. BOD/cu. yd./day
1.47 Ibs. BOD/cu. yd./day

BOD of Effluent Filter No. 1 14.5 mg/|
BOD of Effluent Filter No. 2 20.5 mg/i
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TABLE A-3
APPENDIX A

ACTUAL PERFORMANCE
(12 Mo. Average)

1. Influent Flow Rate 2.35 mgd
n 2. Influent BOD 172 mg/I
3. BOD Load Filter No. 1 2.02 Ibs. BOD/cu. yd./day
4. BOD Removal Filter No. 1 27.4%
5. BOD Load Filter No. 2 2.92 Ibs. BOD/cu. yd./day
6. BOD Removal Filter No. 2 38.4%
7. % of Design Capacity
(Actual Flow / Design Flow) 84%

8. Hydraulic Loading Filter No. 1 13 mg / acre / day
9. Hydraulic Loading Filter No. 2 26.1 mg/ acre / day

10. Effluent BOD 60 mg/I

11. Removal Efficiency 65.1%

|
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The effect of chemical additions to the existing treatment should be
investigated. This may cause improved removal of solids as well as
organics. Chlorination is presently inadequate. A chlorine contact
basin should be constructed to provide 20 minutes of detention time
and maintenance of a one mg/1 chlorine residual in accordance with
TSDH criteria. In addition, more operating personnel should be hired
to provide better coverage.
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APPENDIX B

ECONOMIC ANALYSIS OF ALTERNATIVES
CITY OF BIG SPRING, TEXAS

Each of the wastewater treatment facility alternatives for Big Spring
was subjected to an economic analysis. The results of these analyses,
by alternative, are presented as computer printouts following the cost
summary. The first four column entries are input data and‘include a
description of the item under consideration, the date by which an item
is to be constructed or operational, the capital cost of each item, and
the annual operation and maintenance cost of each item. The next
three column ent:ies are calculated values of Capital Cost Present
Worth, O&M Present Worth, and Total Present Worth, all of which
were calculated at 5.5 percent interest. These values were also calcu-
lated for 7.0 percent and 10. 0 percent interest, with results appearing
under line entries INT RT = 0.07 and INT RT = 0.10 respectively. All
values shown are in January 1972 dollars.
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BIG SPRING, TEXAS

COST SUMMARY

Total Present Worth*

Interest
5,084, 740 $ 4,167,146 $2, 986, 786
5,369,104 4,492,466 3,363,775
11,404,636 9,614,837 7,302,268
6, 357, 904 5,044,219 3,421,676
12, 509, 030 10, 858, 364 8,663, 323
10, 346, 081 8,600,178 6, 368, 384
6,193,466 5,282, 643 4,091,048
6, 065, 621 5,191, 322 4,043, 552
7,154,154 6,023, 363 4, 561, 904
7, 329,257 6, 311, 291 4,967,509
7,201,412 6,219, 970 4,920,014
8,318,129 7,074,223 5,453,186

*Total Present Worth is equal to the Capital Cost Present Worth plus the

O&M Present Worth.
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APPENDIX C

EVALUATION ANALYSIS OF ALTERNATIVES
CITY OF BIG SPRING, TEXAS

Appendix C presents an evaluation of the four most viable alternatives
with respect to environmental, social, economic, technologial, and re-
source conservation considerations. In order to maintain the time
schedule allotted for the study, the investigations of the foregoing fea-
tures were conducted in a general manner with emphasis on their rela-
tion to the overall system evaluation. W<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>