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A COMPREHENSIVE PLAN ELEMENT 

The Lubbock Comprehensive Plan is made up of several reports which are..continuously 
in the process of review, analysis, and update. Collectively, the most recent 
updates of these reports comprise the Comprehensive Plan. The elements of the 
Comprehensive Plan are as follows: 

Report No. Plan Element 

1 POPULATION AND ECONOMICS 

2 TRANSPORTATION 

3 COMMUNITY FACILITIES 

4 HOUSING REPORT 

5 NEIGHBORHOOD ANALYSIS AND 

COMMUNITY RENEWAL, Vol. I and II 

6 PUBLIC WORKS FACILITIES 

7 LAND USE 
Supplement 1- HISTORICAL PRESERVATION 
Supplement 2- URBAN IMAGE ANALYSIS 
Supplement 3- PUD ANALYSIS 
Supplement 4- ARCHITECTURAL SURVEY 
Supplement 5- BICENTENNIAL TRAIL 

DEVELOPMENT PLAN 
Supplement 6- NEIGHBORHOOD STATISTICAL 

INDICATORS OF HOUSING 
AND SOCIAL CHANGE 

Supplement 7- RURAL LAND USE, LUBBOCK 
COUNTY 

Supplement 8- CANYON LAKES DEVELOPMENT 
PLAN 

Copies of these reports, or excerpts from these reports are available in the City 
of Lubbock Planning Department. 
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INTRODUCTION 

The City of Lubbock has acquired the responsibility to provide various 

public works services to its citizens. These include: 1) a water supply and 

distribution system; 2) a sanitary sewer and wastewater treatment program; 3) 

a storm sewer system; 4) solid waste disposal. These services have expanded 

over the years as the physical boundaries and the population of Lubbock have 

grown. It has always been a key goal for the City, "to create and to maintain 

the quality, reliability and cost of (its) municipal facilities and services 

that are favorably competitive . . . with other communities. . .."(1) 

A challenge, however, has arisen recently to the City's aim of balancing 

public works services with population needs. A burgeoning population and declin

ing water resources have forecast a water supply and demand imbalance for 

Lubbock within the next 15 to 20 years. City officials and concerned citizens 

are beginning to consider various remedies to answer this public works challenge. 

The purpose of this study is twofold. The four public works services 

listed above have their present capacities, facilities, and techniques analyzed. 

Also, estimations and projections of the development, placement, and utilization 

for future public works facilities airad methods are included. In addition, ana

lyses of three general growth approaches--postive growth, no-growth, and growth 

management--and their specific consequences on the demographics of Lubbock are 

presented. Available and possible public works resources are compared with 

varying future physical limits and population levels. 

References 

1. Committee 70, Lubbock Goals for the Seventies, Lubbock Chamber of Commerce, 
1971, p. 83. 
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MANAGING GROWTH 

Introduction 

There are several different attitudes toward urban growth. First, growth may 

be regarded as inevitable. This approach views continued and sustained growth 

as inevitable, with the key variable being the way in which growth is accomp

lished. The assumptions are that: 1) growth is due to national and economic 

factors over which local government has little or no control; 2) the key policy 

choices available to local government involve the manner in which man is related 

to his environment; and 3) given a certain inevitable population level and growth 

rate, the highest quality of life should be the key concern. 

Second, growth may be equated with progress. This orientation balances 

growth with quaTtty'and progress. Those holding this belief may or may not 

assume that growth is inevitable. This attitude includes these assumptions: 

1) that population growth is essential to economic progress; 2) that economic 

progress is the primary measure of community well-being; 3) that growth will or 

should continue into the future; and 4) that growth is essential for the fiscal 

well-being of local government. 

Third, all growth should be stopped. This perspective sees growth as the 

root cause of most urban problems, especially environmental, pollution, and 

social problems. It assumes that: 1) population growth implies an automatic 

decline in the quality of life; 2) increased growth implies higher per capita 

costs of government; and 3) growth is not inevitable. Growth can and should be 

regulated through government policy. 

Finally, growth may be considered as a variable to be influenced by a com

munity's pursuit for a desirable quality of life. This viewpoint sees growth as 

a variable which is subject to strong governmental influence. It views growth 

as a critical variable which establishes some definite standards for a desirable 

quality of life. It is essential to consider what growth ought to be encout^aged 

-4-



or permitted in order to achieve these quality standards. 

While these basic attitudes toward growth have been recognized, Lubbock's 

perspective toward growth will be determined, to a large extent, by its ability 

to secure and manage adequate water sources. A large portion of this study 

examines this topic. Meanwhile, it would be useful to see how three growth 

approaches might affect Lubbock and its citizens. These growth positions are: 

1) a positive (and unregulated) policy; 2) a negative (no-growth) policy; and 

3) a controlled (growth management) policy. 

Positive Growth 

The material benefits which are being enjoyed by the American people have 

been associated with and attributed to an unparalleled growth experience. The 

consequence of this wealth and growth has been the attitude that growth is 

good. It is good for Americans and good for America. 

Community progress has been equated with increased rates of growth. Eco

nomic prosperity has been a major goal for many communities and a rising pop

ulation seems to be a natural and acceptable by-product. Thus, most urban and 

suburban jurisdictions have actively pursured policies of growth and expansion. 

Local chambers of commerce and business associations have been expected to 

develop and implement aggressive programs of industrial and commercial recruit

ment. The anticipated result: new industries and new growth. 

A number of assumptions underpin these attitudes toward growth. First, 

new employment opportunities bring broader job choices and maintain a healthy 

wage level in the community. Second, more industrial and commercial establish

ments mean larger payrolls and subsequent growth of secondary services. Thus, 

greater expenditures will result throughout the local economy. Third, growth 

is seen as encouraging a diversification of goods, services, and amenities. 

These will eventually benefit the entire community. Fourth, further development 

expands the tax base of the community. This provides a means by which necessary 

public expenditures can be spread comfortably without any special burden on 
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individual property owners. Fifth, growth is assumed to bring flexibility, 

mobility, and freedom of choice in jobs and housing types. Thus, the American 

perspective has regarded growth as attractive, beneficial, and necessary. 

There assumptions about the advantages and benefits of American growth 

have been supported in some cases. According to the Ann Arbor (Michigan) Growth 

Study, "incomes are positively correlated with city size and. . . the range of 

both work and leisure time opportunities tends to increase with city size as 

job and educational opportunities, shopping facilities, and cultural facilities 

exist in greater diversity in large urban areas." (1) The conclusion of the 

study was that growth increases the range of choice. 

While there has been no official and specific national growth policy, 

a positive policy toward growth has been instilled from the federal level down

ward to its various political subdivisions. The national government for almost 

two hundred years has encouraged migration throughout the country. State and local 

governments have competed to attract this growth. 

There are two general approaches which governmental bodies might take in 

accepting growth as a positive function. This may take the form of casual, or even 

non-existent, zoning ordinances, active recruitment of new commerce, or low tax 

inducements. Second, state and local governments might take a "laissez-faire" 

attitude towards growth. While not actively promoting growth, they might help 

to spur growth by quiet or tacit approval of present or future growth rates 

and growth-promotion campaigns. Also, a hands-off policy might emerge, where a 

government merely reacts to growth patterns and provides little or no growth 

guidance. 

For Lubbock, the guidelines of comprehensive planning prevents an "any

thing goes" attitude towards present and future growth. A positive growth 

policy, however, would anticipate that the projections for 1990 be geograph

ically and numerically fulfilled, if not surpassed. According to the City of 
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Lubbock's Population and Economic Base Study: 

These projections indicate that the population in the northern por
tion of the city (was) expected to decline slightly by 1975 and after 
that time to slowly increase in population through 1990. The south
western area of the city is expected to continue a steady growth rate 
and expand physically significantly beyond the present corporate lim
its by 1990. Total population increase should exceed about 36,000 
people in this area which means that the southwest area will continue 
to be the leading growth area in the city. The eastern area of the 
city (was) expected to experience and increase in population of about 
nine percent between 1970 and 1975 due primarily to the absorption 
of population within the previously largely vacant Parkview area. 
After 1975 the population is expected to decline slowly through the 
fifteen year period to 1990, reaching a population level of approx
imately 2,300 persons less than the 1970 level. The southeastern 
portion of Lubbock has been projected to decline slowly but contin
uously throughout the period to 1990 level. The northwest area 
of the city is projected to increase continuously throughout the 
period with a total increase by 1990 of more than 20,00 persons, and 
amount of growth making it the second largest growth area among the 
five sectors of the city. 

The residential land needed for the projected population growth is 
expected to exceed about 4,100 acres, an increase of almost 54 per 
cent over the 1970 total. The percentage of land devoted to single 
family residential development is expected to decline while the 
percentage of land used by multi-family or apartment development is 
expected to increase over the 1970 percentage. Most of the future 
single-family development will be composed of lots somewhat larger 
than lots contained in developments established in the fifties 
and early sixties.(2) 

Figure 1 displays the city growth patterns and city limits anticipated by 1990, 

if a positive growth policy is applied for Lubbock. Figure 2 shows the projected 

population levels for Lubbock, both County and City, expected by 1990. Again, 

these levels are assuming the continuation of a positive growth attitude. 

The "New Mood" 

Although Americans generally have viewed the continuing process of growth 

as inevitable and desirable, some communities have become uncertain about their 

futures. They have become skeptical about the role which they are going to be 

allowed to play in determining the destiny of their areas. Those regions which 

have failed to exercise foresight in terms of valid land use regulations, long-

range fiscal planning, and careful investment in public facilities to guide 

development, especially schools, roads, and sewers, have found themselves faced 
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with major policy dilemmas. People are wondering if they want their communities 

to retain their past attitudes towards development and rates of growth. As a 

result, a major public policy issue has been emerging; a new questioning of and 

reaction against continued community development and growth. The idea that growth 

is good no longer receives universal support. 

The Task Force on Land and Urban Growth of the Citizens' Advisory Committee 

on Environmental Quality has characterized this emergent attitude as a "new mood" 

in America. It is a "mood that seeks to preserve environmental advantages and 

avoid urban problems by avoiding growth." (3) Also, the "new mood" questions 

traditional assumptions about the desirability of urban development. Simplisticallyj 

where people once believed that growth brought economic benefits, they now are 

beginning to believe that all growth, except perhaps highly automated electronic 

plants, increases their taxes. 

The costs of unchecked growth allegedly include: 1) increased travel dis

tances; 2) congestion; 3) pollution; 4) disappearance of countryside; 5) loss 

of a small-town atmosphere; 6) decreases in space per capita; 7) shortages of 

public services and facilities; and 8) higher taxes. Also, public officials 

have begun to hear complaints from their citizens that growth has caused their 

governments to seem even more distant than ever before. These growth problems 

have signalled the existence of a basic feeling of alienation and frustration. 

The past is forcing a consideration of new limits for the future. Thus, 

the "new mood" appears to be a part of a rising emphasis on human values. The 

preservation of natural and cultural characteristics which make for a more 

humanly satisfying living environment has gained increased recognition and impor

tance. 

There has developed a recognition of the consequences of an uncritical 

acceptance of the growth ethic: "more is better." Increasingly, it has been 

made evident that a growing population makes the solution of nearly all urban 

problems more difficult and more expensive. Therefore, many communities have 
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come to realize that something has to be done about excessive demands on munic

ipal services and destruction of environmentally critical areas. The recasting 

of American attitudes toward growth is evident. 

Coping With Growth 

As the reaction toward uncontrolled growth has become more negative, there 

has been increased interest in recognizing approaches which will cope with growth 

and its consequences. Since the present difficulties haven't been resolved in 

traditional ways, the problems created by unregulated growth have required 

innovative solutions. 

Therefore, explicit comprehensive public policy approaches regarding growth 

and change have been offered. These approaches have been based on the rational 

relationship between population characteristics/distribution and the environ

mental qualities which are to be protected or enhanced. These policy programs 

strive to achieve specific goals and objectives. 

The most visible coping approaches which have emerged on the contemporary 

urban scene are: 1) a negative (no-growth) policy; or 2) a controlled/managed 

(growth management) system. These systems strive to guide development in a manner 

consistent with the preservation of critical resource areas, existing possible : 

capacities, socioeconomic factors, community objectives, and regional concerns. 

These approaches involve channeling the detrimental effects of rapid, sprawling 

growth into patterns which allow economic environmental, physical, and social 

well-being. 

In recent years governments have adopted no-growth or growth management systems 

to supplement or even replace traditional zoning regulations. Unlike the 

traditional land use controls, which aim to regulate densities and insure 

compatibility of uses, these alternative systems are designed to provide communities 

with a method of effectively coping with expansion. They guide development into 

suitable areas. They even anticipate the numerous effects of a stabilized population 

whether this develops naturally or through public policy. 
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Aspects of Growth Management or No-Growth Systems 

Often, the implementation of growth management systems or the adoption of 

no-growth policies results from a number of general developments and trends 

which are recognized and evaluated. 

First, the traditional economic approaches of infinite wants and unlimited 

growth are challenged. A major point of contention has arisen as to how much 

growth c-an be accommodated before a crisis point is reached. A starting point 

for growth management and no-growth advocated begins with the concept of a finite 

world which is incapable of handling infinite growth. From this point, the important 

issue has been distribution, not production. For economist Herman Daly^ the 

appeal for growth can no longer gloss over the problem of acquiring relative shares 

from this society. (4) 

To supplement equal distribution, the idea of a stationary (steady-state) 

economy has developed. Such an economy is one in which "the total population and 

the total stock of physical wealth are maintained constant at some desired levels 

by a minimal rate of maintenance throughout (i.e.,by birth and death rates 

which are equal at the lowest feasible level)." (5) There should be a conscious 

attempt to maintain a constant stock of physical wealth (capital) with people 

(population). While the stationary state would make fewer demands on environmental 

resources, Daly senses that there will develop "greater demands on our moral 

resources." (6) 

A second aspect has been the attempt to relate these systems to some univer

sal population figure which indicated an optimum city size. If it can be shown 

that a community is approaching the optimum figure, it is easier to advocate a 

halt to growth. When a community has reached or passed the set optimun, growth 

management and no-growth tactics are written-off or focused on some form of 

decentralization or voluntary dispersal. The problem is that no one seems 

to know exactly what the optimum size of a city should be, or how to establish and 

interpret economic criteria related to an efficient and effective city. 
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Third, growth management and no-growth systems ultimately deal with two 

basic energy constraints for overall economic growth. First, these systems 

acknowledge that there is only a limited amount of energy available to be put 

into the economy. Also, as this amount declines, its cost increases, thereby 

demanding more resources for its acquisition. Second, they note that the 

ability of the environment to absorb the energy leftovers, wastes, and thermal 

pollution is limited. 

A fourth area where growth management and no-growth tactics impact is in 

the legal sphere. As the problems and consequences of growth spillover have 

become more visible, various legal concepts have been applied to insure the 

acquisition of relatively equal shares. One of the major legal precepts which 

has been utilized is that of police power. The courts have been willing to 

respond to innovative techniques which balance inordinate growth pressure against 

the need to accommodate this growth. Thus, the system which makes a dedicated 

and well-documented attempt to meet the natural forces of growth head on seems 

to fall squarely within the legitimate objectives of the police power. 

The power of eminent domain is a second legal principal which has been util

ized in growth management and no-growth circumstances. It has become an 

extremely effective and constitutional means of curbing urban sprawl and pro

moting rational growth. 

Equal protection is another legal area which growth control tactics have 

employed to direct growth. It is assumed that governments have the capablility 

to regulate the costs and benefits resulting from growth As long as growth 

control proposals, operating under the concept of equal protection, do not dis

criminate on racial grounds or discriminate against property which is similarly 

situated, these techinques have been considered satisfactory and legitimate. 

While growth management and no-growth systems have similar concerns, their 

specific approaches have distinct differences. When applied to Lubbock and its 

growth situation, the two approaches exhibit their particular modes of growth 

control, 
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No-Growth 

The term "no-growth" is a misnomer. No American municipality can dictate 

from a specific point and thereafter absolutely no growth will be permitted or 

tolerated within its confines. Towns and cities are always developing and being 

altered. "No-growth" does represent, however, a determined attempt to set definite 

limits as to the amount of growth a city will permit. It also takes the physical 

boundaries of the city into consideration. 

A no-growth policy evolves as the residents of a town begin to evaluate 

the costs and benefits of previous growth. The costs may outweigh the benefits. 

Also, the loss of an agreeable standard of life may loom. The result is a pol

icy which will terminate population and physical growth. It will also retain 

and heighten the standard of living for the residents. 

One visible approach to no-growth is the resolution that, after a specific 

date, the municipality will not increase its physical boundaries. It will not 

annex or incorporate any more land to increase its borders. Also, the attempt 

probably will be made to set a specific population level for the city. It will 

be reasoned that, given a finite amount of territory, only a set number of res

idents can be tolerably accommodated, even under saturated population conditions. 

Certain public work facilities would be outmoded beyond a certain limit. The 

City of Boulder, Colorado is notable example of a town which attempted to set 

definite people and land limits. 

Another no-growth method is for a town to refuse to expand its public works 

capacities to meet the demands of an expanding population. Any further growth 

might result in the city failing to meet certain state and federal specifications. 

Also, the needs of the population would not be handled adequately. Pinellas 

County, Florida, is one area that unintentionally had to close-off growth because 

its water supply could not keep up with population demands. 

A no-growth policy may exceed the guidelines set forth in comprehensive 

planning. While comprehensive plans offer directions which are desirable, no-
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growth policies require intensive governmental regulation and involvement in 

the handling of a city's future development. Specific codes and regulations 

often are adopted to insure the success of no-growth proposals. 

Looking toward 1990, no-growth for Lubbock might preclude any further boun

dary additions or extensions. Also, a ceiling might be set for a desirable pop

ulation level. This ceiling might be set with regard to the available water 

supply for 1990. If the present water sources cannot be increased, a larger 

population will not be adequately supplied. 

A no-growth program for Lubbock would reduce the residential land needed 

for a projected population in 1990. Probably reduction would occur in lands 

located outside the present city boundaries. Acreage, which would have been incor

porated into the City by 1990, will remain outside its limits. The southwest 

and northwest portions of Lubbock would be those most directly affected. 

Lubbock's population would also be influenced by no-growth policies. All 

sections of the City would experience an eventual stable population. In-flow 

and out-flow would be balanced. 

Figure 3 presents the City's boundaries in 1990 with no-growth policy 

in effect. These limits correspond closely with those attained in the late 1970's 

or early 1980's. 

Growth Management 

Growth management has evolved as an intermediate growth position. While 

extracting and utilizing elements and concepts from unregulated growth and no-

growth policies, it attempts to strike a balance between them. It seeks to 

avoid some of the costs which these two extremes often incur. 

The implementation of a growth management system for Lubbock would cause 

various consequences. By 1990, the City could expect continued demographic 

expansion, particularly in the southwest, northwest, and northern sectors. How

ever, this growth would be at lower levels than population projections had antic

ipated. Overall urban growth might remain at present levels, with the eastern 
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and southeastern sectors experiencing development and/or redevelopment. 

With the reduction and/or redirection of population growth in the City, 

future physical urban expansion could be held to low levels. While the City 

might experience some added acreage in the southwest and northwest sectors, it 

could be lower than the limits for positive growth. 

With a growth management program in effect, figure 4 presents an alternative 

for the City's limits in 1990. 

Growth and Lubbock County 

In those parts of Lubbock County within a five mile radius of the City, 

overall growth has been unregulated, but not rapid. Residential development, 

particularly in the northern, eastern, and southeastern portions of the County, 

has been scattered into small clusters or strips. Commercial businesses and 

various industries are located along the six major highways that lead into the City, 

but they are not found in high concentrations. Commercial, and industrial 

development also has been slow, but steady. 

The two exceptions to this pattern of slow growth are found in the western and 

southwestern areas of the County. In both areas, the volume of residential growth 

parallels that of the City in its western and southwestern portions. Two major 

factors have contributed to this rapid growth rate. First, Reese Air Force Base, 

an undergraduate pilot training facility located west of Lubbock, has stimulated 

growth. As one of the largest single employers in the region, the Base generates 

jobs, payrolls, retail sales, and tax revenues. Second, these portions of the 

County receive a large portion of "overflow" population from the City. While the 

County offers a lower tax base, these residents still enjoy the close conveniences 

of the City. 

At the present time, the County is relatively undeveloped; however, its developmemt 

is seen as "inevitable."(7) The northern area around Lubbock International Airport 

and the future site of 1-27 offers the best potential for future business development. 

In addition, the continued operation of Reese will foster commerical and residential 
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development in the west and southwest areas of the County closest to Lubbock. 

Future City attitudes toward growth will continue to affect surrounding areas 

of the County. Positive growth by the City will expand its limits to incorporate 

more of the County. By 1990 or the year 2000, the towns of Carlisle, Reese Village, 

and Wolfforth could be part of the City. Commerical and industrial development 

might expand rapidly to meet the new demands of the population. 

Also, no-growth and growth management policies will affect County development. 

While physical expansion of the City would be decreased or even halted, the County 

might anticipate an increased rate of population spillover from Lubbock. These new 

residents and businesses would enter the County because they were unable to find 

physical accommodations in the City or could not afford its financial require

ments. Again, commerical and industrial growth would need to be increased. 

While the County will absorb a greater portion of the City's "overflow," 

it will reqire increased use of the City's public works. Certain portions of the 

County currently are linked with the City's water supply system and its solid 

waste disposal facility. To deal with future rates of residential,, commerical, and 

industrial growth, the County will require increased sewer and solid waste facilities, 

expanded transportation routes, and a constant and stable water supply, particularly 

in its western and southwestern sectors. 

Growth Management and No-Growth Techniques 

American communities have shown considerable ingenuity in structuring, 

integrating, and implementing old and new techniques for managing and limiting their 

growth. The following is a list of techniques which currently being utilized. 

This list has been drawn from three sources: 1) the Planning Advisory Service 

(8); 2) the 1976 Report on National Growth and Development (9); and 3) Planning (10). 

PUBLIC ACQUISITION 

1. Fee Simple Acquisition- This is a method of acquiring full title to land 

for a public purpose such as a park, open space, or school. 

2. Land Banking- This is a method of public acquisition of land where urban 
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expansion is expected and the land is held for timely and appropriate use by 

the public or private sector. Land banking serves to minimize or eliminate 

urban sprawl redevelop the inner city, reduce the cost of urban land, curb pub

lic land speculation, and provide for public uses. Through the actual owner

ship of land, a land bank offers many advantages over more traditional planning 

devices. It is intended to help promote sounder planning practices by giving 

public officials a more direct interest in the property and its regulation. 

It also allows for more unrestricted comprehensive land use plans than ordin

arily would be possible. The prevention of urban sprawl and the control of 

unplanned growth are considered public purposes, and land banking is a reason

able means of fulfilling such purposes. 

3. Compensable Regulation- This technique is a method of combining compen

sation with constitutionally acceptable police power regulation. By granting 

compensation to owners whose property was "taken" by the exercise of zoning, the 

public would be permitted more flexibility in choosing among regulatory and pur

chase devices while assuring the equitable treatment of property owners. 

4. Less than Fee Simple Acquisition- An easement gives the local government 

a nonpossessory, less than fee interest in the land. Such easements may allow 

the landowner certain uses for the land or prevent him from using it in certain 

ways. Easements preserve vital open space from intensive uncontrolled develop

ment. 

PUBLIC IMPROVEMENTS 

1. Location of Facilities to Influence Growth- The placement of roads, sewer, 

water, and other support faciltities is a means of influencing the location of 

development. 

2. Access to Existing Facilities- Regulation access to such public facilities as 

a sewer line or water line or limiting curb-cuts to a street or highway 

through a permit-issuing process is an additional timing control. 
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ENVIRONMENTAL CONTROLS 

1. Environmentally • Sensitive Land Areas-The emerging controls should define 

performance, where it must be shown that the natural process or critical resource 

is not damaged or infringed upon by the proposed development. 

2. Critical Areas- This technique recognizes environmentally sensitive areas 

where interest extends beyond the local jurisdiction. Hence, they are regu

lated and controlled by a higher governmental authority, usually the state. 

3. Development of Regional Impact- This concept parallels the critical area 

approach in recognizing interests beyond the immediate locality. The concern 

centers on developments permitted by local governments that have impacts beyond 

the government's jurisdiction. 

4. Other Special Protection Areas- Some areas are designed as special protect

ion areas on the basis of specific geophysical attributes of the land. 

5. Pollution Controls- In environmentally sensitive areas of substantial devel

opment, air and water pollution standards and limits could directly or indirectly 

affect further development location, type, and density. 

DEVELOPMENT RIGHTS TRANSFER 

This technique permits the transfer of unused development rights of one 

parcel to another within a defined district in exchange for the payment of a 

fee as determined by market value. 
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RESTRICTIVE COVENANTS AND OTHER 
AGREEMENTS RUNNING WITH 

THE LAND 

This technique is used to tailor the purposes of zoning or other police 

power restraints to a specific site or to be more restrictive than general pub

lic requirements. These are private agreements that transfer with ownership. 

ZONING TECHNIQUES 

These methods are probably the most commonly employed development control 

device. They are normally applied to regulate the use of buildings and land, 

the area of a lot, the density of development, and the height and bulk of build

ings. Zoning is basically a device used to handle unacceptable side-effects 

of individual development decisions. 

1. Conditional Zoning- This zoning arises when the governmental unit, with

out committing itself, obtains a promise from a property owner that he will 

limit the use of his property, dedicate property, place a structure in a certain 

way, or limit the reasoning in a particular manner. In conditional zoning the 

future exercise of the police power is not bargained away; the municipality 

has not committed its zoning power by entering into an agreement. 

2. Planned Unit Development- This is a legal tool that combines elements of 

zoning and subdivision regulations and permits large-scale developments to be 

planned and built as a unit with flexible design. It involves specific plans 

that require administrative discretion and does away with the lot-by-lot approach 

found in standard zoning and subdivision regulations. 

3. Flexible (cluster, average density) Zoning- This variation allows an adjust

ment in the location and density of development on a site so long as the total 

number of units does not exceed a set number or density ratio. 

4. Performance Standards- These standards relate to acceptable levels of nui

sance or side-effects of a development rather that specifying acceptable users. 

5. Bonus and Incentive Zoning- Here the community obtains certain amenities 
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in a development in exchange for additional financial benefits to the developer. 

6. Floating Zones- A floating zone takes its name from the analogy that it 

"floats" over the city until it is affixed to a particular parcel of land. In 

effect, the ordinance first creates a zone of certain characteristics and then 

provides that land will be or may be designated by a second ordinance as being 

in such a zone when a property owner applies for it. The floating zone may be 

employed for a district that is desired in a given area, but not identified in 

advance. 

7. Special Permit- The special permit, also known as conditional use permit 

or special exception, may be used in those instances where, as with the floating 

zone, certain activity is desirable but requires special control. 

8. Variance- Found in virtually all zoning ordinances, this procedure grants 

a property owner relief from the requirements of the letter of the ordinance 

because of unnecessary hardship or practical difficulty. 

9. Planned Commercial Districts, New Community Development Districts, Review 

and Site Plan Review Procedures- These techniques help make zoning a flexible 

tool for negotiating a high standard of environmental quality and urban design 

in large-scale, privately financed developments and grant local officials more, 

yet structured, discretion when making planning decisions in areas undergoing 

rapid and unpredictable types of change in their land use. 

10. Simple Rezoning- Perhaps the least sophisticated technique is the simple 

rezoning of large areas of land in an attempt to reduce future growth densities. 

Unfortunately, unless this local action is based on a solid comprehensive plan

ning process, it will often be held invalid. 

CONVENTIONAL SUBDIVISION REGULATIONS 

These regulations control the conversion of raw land into building sites. 

After zoning, subdivision regulations are the most commonly used development 

control device. 
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REGULATIONS FOR PERMANENT 
POPULATION CONTROL 

1. Exclusive Agricultural or Nonresidential Zones- Such single-use zones exclude 

residential use and thus directly limit housing and population. 

2. Exclusion of Multiple-Family, Mobile, Modular, or Industrialized Housing-

Such controls have an obvious effect on population. This technique is frequently 

pursued to protect the exclusive use from actual or possible adverse effects 

of other uses. 

3. Minumum Floor Area- This control establishes a ratio relationship between 

lot size and the total floor area of the building. 

4. Minimum Lot Size- This is used with \/ery large minimums to insure more 

orderly development. This device is found in virtually all zoning ordinances. 

5. Height Restriction- This technique is used in certain instances to maintain 

an established character of development. It is also used to limit the amount 

of activity that can occur on a site and thus to limit the demands that can be 

placed on support facilities or services. Absolute height restrictions are 

being replaced in many ordinances by the use of the "floor area ratio" (FAR) 

technique. 

ZONING AND SUBDIVISION CONTROLS 
RELATING TO OFF-SITE FACILITIES 

With these controls development will be permitted in locations where ade

quate services exist and services will be provided to areas ripe for develop

ment. These controls are most frequently used in conjunction with programming 

of public capital investments. To insure against undue or arbitrary restraints, 

the developer is allowed to construct necessary facilities or to provide cash 

in lieu of such facilities to bring the property within adequacy requirements. 

EXACTIONS AND OTHER REQUIREMENTS 

In the subdivision process, it is common and increasingly held constitut

ional to require dedication of money, land, or improvements to meet the needs 

generated by new development as a condition of plat approval. 

-24-



1. Mandatory Dedication of Land or Capital Facilities- This is one of many 

tools used to make new development pay for its impact on services or to hold 

down local taxes. 

2. Money in Lieu of Land or Capital Facilities- This variation achieves the 

same purpose as mandatory dedication but allows cash payments rather than dedi

cation of space or facilities, enabling greater flexiblility. 

3. Low- and Moderate-Income Housing Requirement- This technique is also refer

red to as "inclusionary zoning." It requires subdivisions of a certain size to 

include a percentage of low- and moderate-income housing. Given the relatively 

low level of support among federal, state, and local governments for public 

housing.or housing subsidy programs, this technique seems to have helped to 

solve the problem of providing for lower income citizens. 

TAX AND FEE SYSTEMS 

These normally are set up solely to generate revenues. They, however, 

have a significant effect on development. Thus, they are increasingly being con

sidered part of the package of growth management tools. 

1. Urban and Rural Service Area- This technique distinguishes areas by the level 

of service they can be expected to receive and, therefore, the level of taxation 

to be paid for those services. 

2. User and Benefit Fees- These are not really taxes, but charges by a govern

mental agency for providing a service to users. While these fees generally have 

been used solely to raise revenues, they can be used to guide development. 

3. Special Assessment- This is a widely used tax method in which the cost of 

a facility is assessed fully or partially against the adjacent benefiting prop

erty. Special assessing allocates costs according to benefits, while financing 

with general taxation spreads costs to all property. 

4. Contracts to Provide Preferential Tax Relief for Non-development Guarantees-

The purpose to these measures is to immunize certain land uses such as open 

space, farm land, and districts of historic or architectural interest from devel

opment pressures. 

-25-



5. Development Districts- This technique enables a jurisdiction to develop 

land and to tax for that purpose. It is incorporated here because of its abil

ity to spread costs over benefited properties. 

6. Requirements for Capital Facility Advances or Equalization Fees and Special 

Pricing Policies for Utility Connections- These methods insure that new a develop

ment pays a fuller share of its own infra-structure and public service costs. 

ANNEXATION 

Selective annexations, including timed and conditional boundary adjust

ments and services, and concurrent provision of municipal services can be very 

effective in regulating both the direction and timing of development. This 

is a particularly useful tool in development regulation when the annexing com

munity is fully developed or nearly so, or where special annexation authority 

exists. 

OFFICIAL MAPPING 

This technique provides for the location of future facilities such as roads, 

streets, parks, and drainage systems. It notifies developers as to planned im

provements, and it commits the community to new facilities. When combined with 

other techniques, such as capital programming and exactions, it can help keep 

services orderly and guide subdivisions. 

CAPITAL PROGRAMMING 

This involves the timed allocation plan or its elements. 

THE COMPREHENSIVE PLAN OR ITS ELEMENTS 

Most states still require zoning and other development control measures 

to be based on a comprehensive plan. The plan establishes the rationale behind 

the operation of the development management system. 

GEOGRAPHIC RESTRAINTS 

Many of the growth control systems identify a geographic area where devel-
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opment will be limited. 

NUMERICAL RESTRAINTS OR QUOTA SYSTEMS 

This approach sets a number, rather than an area, as the growth limit. 

1. Total Population Charter Provisions- In an attempt to regulate and control 

growth, several cities have tried to place absolute limits on permissible pop

ulation. Absolute limitations on population growth or housing units are the 

most controversial growth management methods. By setting ceilings, they char

acterize the process as one of no-growth rather than of managed or controlled 

growth and are certain to be challenged in court. Ceilings minimize flexibil

ity. They typically fail to consider adequately regional and national questions 

related to growth and locational preferences. 

2. Annual Permit Limits- This technique limits population growth and develop

ment by dictating the number of building permits. 

3. Population and Employment Targets- By setting annual targets for new employment 

and new population, a community balances development between homes and jobs. 

4. Fair Share Allocations- These plans, promulgated by metropolitan or regional 

agencies, distribute low- and moderate-incoming housing or similar land uses 

throughout a region. 

OTHER PLANNING AND MANAGEMENT TECHNIQUES 

1. Planning Moratoriums and Interim Development Controls- These are temporary 

ordinances enacted to prevent or restrict further development until planning 

has been completed and permanent controls to implement and plan have been devel

oped. These ordinances are intended to preserve the status quo in particular 

sections of municipalities pending adoption of permanent implementing regulations. 

Most so-called "stop growth" or "freeze growth" ordinances are nothing more than 

interim development controls in the guise of development moratoriums. 

Interim development controls are designed to serve three important func

tions. First, they permit planning and ordinance writing to proceed relatively 
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free of development pressures. The second purpose of interim development con

trol is to prevent uses that will not conform to the adopted ordinances. The 

final objective of interim zoning is the promotion of public debate on the issues 

involved. 

The moratorium is frequently an extralegal device. There may be no specific 

legislation authorizing a local government or state agency to discontinue 

the issuance of permits for a particular period of time. But, moratoriums are 

almost impregnable legally, simply because they are only temporary. 

2. Environmental Moratoriums- A short-term moratorium also can be used to 

restrict development during an environmentally critical period. These morator

iums are quite common in periods of rapid growth. In order for environmental 

moratoriums to be effective, they are necessarily tied to programming of facil

ities. 

3. Administrative Processing and Delay- A government can administer even when 

legislative authority may be lacking. It can engage in "creative-foot-dragging" 

by holding up projects to the point of making them financially unfeasible. 

Administrative delay is a technique widely used by cities to gain time to form

ulate or implement developmental policies. 

4. Environmental Impact Assessment (EIS)- This is a process of evaluating the 

expected environmental effects of a proposed project. Although the primary pur

pose is not to stop or slow growth, this procedure could be used this way. One 

of its derivative effects will be to slow development for the interval required 

to prepare and approve the EIS. 

5. Cost/Benefit Analysis- Increasingly, cost/benefit or cost/revenue analysis 

are being used to evaluate major development proposals. 

6. Impact Zoning- This relatively new technique involves specifying types of 

impact; measuring impact against performance standards and thresholds using cost/ 

benefit analysis and environmental impact statements; and tying the issuance of 
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various permits to the measures to these impacts. 

7. Environmental Planning- Ian McHarg's environmental planning assumes that 

all land has certain physical characteristics which determine its suitability 

for various types of development. This "capability" of the land is then used 

to set standards for the intensity of development that will be permitted. The 

capability of land to support development is far more a matter of opinion than 

a matter of scientific proof. 

8. Development Timing Ordinance- Another highly sophisticated technique for 

substantially reducing the potential growth of an area is the development 

timing ordinance. An example of this technique is the Ramapo ordinance which 

uses a clever mathematical system for determining the date when land can be 

developed. The town has set out a schedule of proposed improvements over an 

18-year period and will allow the development of land only at the time when the 

improvements are scheduled to reach the area. 

9. Making Land Available for Redevelopment- The public sector has intervened 

in the market place by acquiring and clearing developed properties and making 

them available to the private sector for redevelopment. 

10. Historic Architectural Districts- Some communities have begun to upgrade 

existing neighborhoods by the creation of historic architectural districts. Arch

itectural controls have been used extensively to preserve old buildings, to prevent 

eyesores, to preserve the commercial value of the area, and generally to make 

the existing city more attractive and inhabitable for its residents. 

11. Encouraging Full Use of Vacant Land and Buildings- Deteriorating areas 

often have the potential to support more intense usage which could increase the 

tax base and diversify employment. Tax incentives, urban homesteading, housing 

subsidies, and below-market financing are some of the techniques which localities 

.have used to encourage better use of vacant land and buildings in certain neighbor

hoods. 
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12. Upgrading Existing Neighborhoods- Communities have used a variety of reha

bilitation, public capital improvements, financial assistance and preservation 

techniques to preserve, restore and upgrade existing neighborhoods. 

13. Information, Education, Monitoring, and Technical Assistance- Development 

can be guided by providing the market with better information on land values, 

available support services, and natural resource problems and opportunities. 

Public development can also be improved by timely information of their conse

quences or impacts. Interest in monitoring is growing because the consequences 

of many development actions cannot be predicted. 

Reactions to Growth Management and No-Growth 

The criticism of growth management and no-growth systems and their subse

quent defense have caused an intense debate as to the costs and benefits of these 

controls. Some people have termed this movement as a noble search for a better 

environment. To others it is merely a nuisance or a sham to cover-up exclusion 

and racial prejudice. 

The attitudes which have emerged toward growth management and no-growth 

systems have been as varied as those initial reactions. The advocates of these 

tactics have sensed that these growth control methods have offered opportunities 

to break the traditional notions about growth. In contrast, the critics of 

growth control have offered many arguments to support their contention that 

these efforts have been faulty, misdirected, and inadequate. 

First, the no-growth attitude has been viewed as a misreading of the basic 

planning and growth dynamics which have led to high tax rates, inadequate school 

capacities, costly public facilities, environmental damage, and land use ineffi

ciency. The blame has been incorrectly placed on growth per se. There has 

been a failure to realize that any overreaction, such as a public no-growth pol

icy, means the community, in effect, is turning its back on deeper social pro

blems. 

Second, growth management and no-growth have been considered as means by 
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which many cities reap the benefits of economic productivity without paying the 

cost of services for a growing population and the possible attendant social 

costs. 

Third, the proponents of no-growth have been thought of as naive. Since 

great economic and political problems must be recognized, the mere planning 

for growth management or no-growth is not going to turn the tide of unlimited 

urban sprawl. As the Land Use Task Force explains it: "No growth is no policy." 

(11) The desire of people to stop growth in their neighborhoods doesn't reduce 

the numbers nor the overall problems. It merely shifts the population around. 

Fourth, there has emerged a problem in taking anti-growth sentiments as a 

true expression of popular will regarding the future of a region. A more care

ful examination of what appears to be a grass-roots movement against growth 

reveals that it is in some ways an expression of a series of elitist and/or 

parochial interests. Also, in some cases, stopping or limiting further growth 

takes on the trappings of a missionary task. The attitude has been that there 

must be someone who will protect the environment for use by future generations. 

Fifth, attempts to insulate communities from the effects of growth have 

been viewed with deep suspicion. While the true growth control system might 

not be suspect, some legal techniques have been challenged as being an unreason

able travel-retardent, a growth-avoidance system, or discriminatory towards rac

ial minorities. 

Finally, it has been concluded that there is little evidence that the growth 

control policies have been effective. Most of the control policies at the munic

ipal level seem unlikely to suceed due to their fragmented nature. 

The support of this final contention that growth management and no-growth 

systems have been ineffective has been based on a number of perceived problems and 

their consequences. 

First, although growth control systems deal with the provision of urban 

facilities, fiscal integrity, economic base, and environmental quality, they 
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seldom consider questions of social equity. It has been alleged by some observ

ers that the lot of the socially disadvantaged, such as the poor, the elderly, 

and minorities have been further depressed by the implementation of growth tech

niques. 

The community with a growth management or no-growth system could be esca

lating the cost of housing beyond the reach of substantial portion of those 

listed above. Also, speculative policies in the local market-place,after growth 

control tactics have been put into effect, may result in exclusion of various 

groups. 

Second, it has appeared that the effects of growth policies vary with the 

type of system and environment in which they are imposed. Growth control can: 

1) impose costs on some individuals and not others; 2) impose costs on some 

business firms and not others; and 3) cause changes in business and individual 

use of consumption of goods and services. As a result, society's resources 

may be reallocated. 

Third, it has been determined that a no-growth decision by one community 

often shifts the burdens of growth to other towns and counties in a haphazard 

fashion. When a community proceeds on the basis of unilateral no-growth poli

cies, the consequences will be costly in social, economic, physical, and amenity 

terms. Inevitably, urban sprawl is seen to accelerate on the unregulated 

fringe. Surrounding areas feel the pressures of growth, but are powerless to 

retard or stop the process. In effect, these growth control solutions may 

create larger problems in the long-run. 

Fourth, the hidden costs of growth management and no-growth eventually 

mature into direct costs for the general public. Irreparable losses in the qual

ity of life and opportunity costs for the region are expected to result. The 

real victims will be the consumers and the general public interest. 

Fifth, there are psychological barriers to the acceptance of growth control 

systems. First, the addiction of the American public to the automobile has stym-
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ied not only the development of satisfactory public transportation systems, but 

also has made it almost impossible to contain growth. Second, in flat geograph

ical settings, such as those in the middle sections of the country, it has been 

harder to conceive and communicate the concept of environmental limits or a 

natural carrying capacity. 

Empirical evidence, however, has appeared which contests the problems 

associated with growth control systems. In Tucson, Arizona, the motive for 

population control, has been aimed at not halting all growth, but at avoiding 

the high cost of services. There has been a growing awareness that people cost 

money. 

The conclusions of the (1974) Tucson cost/revenue study were that the reg

ional governments and school districts could save nearly $830 million by the 

year 2000 by implementing a contained-growth policy with urban limit lines. 

This compared to a continuation of much lower density of sprawl across the des

ert which is the present pattern. The savings were anticipated in the area 

of future capital costs, especially for roads, water, fire, and flood plain 

acquisition. While higher costs for parks and open space, in order to shape 

urban development and retain the natural environment, are considered to be an 

added cost of implementing the contained-growth concept, this investment is 

expected to result in overall large savings. The Tucson study made the point 

that a dollar saved from less sprawl is another dollar available to help deal 

with social problems 

In contrast to arguments by both sides of the growth-control debate, a 

viewpoint has appeared which concludes that city size will not have a decis

ive effect on either the tax base or municipal costs. The "Santa Rosa (Califor

nia Optimum Growth Study" stated that the relation of city size to socioeco

nomic characteristics indicated that significant differences in the factors 

examined are unlikely to occur as a result of either minimam or maximum antic

ipated growth. 
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This new mood of growth regulation will affect the opportunities and way 

of life within urban regions. Therefore, it has become important to establish 

in which cases opposition to growth is: 1) just another way of protecting one's 

own interests; 2) the fear of change, which is not necessarily related to 

growth; and 3) a genuine concern that growth threatens the community's well-

being. 

Conclusion 

The issue of growth and its possible management and control is forcing 

Lubbock and other municipalities to examine the viablity of alternative growth 

patterns. First, Lubbock might accept the continuation of its current positive 

growth policies. It might even consider the possibility of increasing its growth 

rate. This option would require an examination of increased and encouraged 

land development and its consequences. 

Second, Lubbock may decide to put a halt to its growth rate. This approach 

would impose ceilings on city population and boundaries. This would require 

scrutiny of the consequences and side-effects of: 1) halting intensive develop

ment, 2) discouraging new business; 3) placing restrictions on density of cer

tain land use; and 4) requesting existing major employers to stabilize or level-

off their expansion. 

Third, Lubbock might implement a program of growth management. This deals 

with population increases in terms of the City's technological, demographic, 

political, economic, and ecological factors. It attempts to alter the viewpoint 

which has determined that either adequate homes and jobs or a clean environment 

are possible, but not a combination of both. It encourages development and 

growth with attitudes and decisions designed to protect critical environment areas. 

What has emerged from this growth to no-growth continuum is that neither 

free mobility nor no-growth policies may be feasible for Lubbock in the future. 

Therefore, the issue for Lubbock's future is how its growth is to be guided. With 

this in mind, several conclusions concerning the results of growth control imple-
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mentation should be reviewed. 

First, the costs associated with growth management policies require that 

trade-offs between fiscal, social, land use, and environmental objectives be 

considered in local and regional planning efforts. 

Second, no area should be unilaterally permitted to determine an indepen

dent course of no-growth, which will shift the burden to other localities or 

which disrupts the comprehensive plan for the region, unless this decision is 

acceptable to the effected units. 

Third, the measures which are to be adopted for environmental protection 

should ensure quality development, and the public should be informed of the 

costs and the methods which will be utilized to pay for them. 

Fourth, existing and projected developments and land uses should also be 

examined regarding their costs and impacts. The sprawl that might result 

demands that a survey be conducted for the appropriate means to wisely accom

modate and plan for this growth. 

Fifth, since the provision of services, the quality of life, and optimum 

city size have become central issues in a number of American communities, the 

management of city growth must be seen as a process of inducing changes in: 

1) population numbers and distribution; 2) government efficiency; 3) the quality 

of sociial services; 4) personal identification; 5) environmental quality; 6) con

gestion; and 7) the quality of amenities. Limiting or managing growth is not 

in itself a long-term goal; it is a way of gaining other benefits, such as a 

sense of community. 

Sixth, it should be recognized that in the long-run the demand for 

development is governed by the growth of population, not by the whims of the 

developers. Therefore, if artificial limits are placed on development, it 

should be expected that growth will spillover in other ways. 

Finally, there should be a recognition of the difference between policies 
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Which limit or stop growth and those which resist all forms of change, expec-

ially those dealing with alterations in the racial and cultural composition of 

a community. Extreme care should be taken at all levels of government to avoid 

mixing these viewpoints. 
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WATER SUPPLY AND DISTRIBUTION SYSTEM 

Introduction 

Water is a critical resource for the City of Lubbock, as it is for the 

rest of the nation. In terms of basic adequacy, a city must have a source (or 

sources) of water supply which can provide the water requirements needed year 

after year; even in periods of severe drought. The basic supply should be 

enough to provide the potential dry year requirements of a real and potential 

population with municipal water supply service under all conditions. Also, the 

delivery and purification facilities should be able to handle the potential peak 

day demands in any given year. In addition, the system must be able to produce 

enough water in a 24-hour period to meet the peak daily demand that may be 

encountered in the summer season of heaviest use. Finally, a city must recog

nize that not only do water requirements vary with the seasons but they also 

fluctuate noticeably with the temperature and rainfall conditions at all times 

of the year. In any given 12-month period, the daily useage may range from 

slightly above 40% of the daily average to as much as 270% over the average. 

Historically, the City of Lubbock has been able to meet these daily and 

yearly water system requirements. It is, however, entering a period where 

population demands are placing immense strains on the existing water supply 

and distribution system. 

Existing Sources of Supply 

The City of Lubbock receives water in varying amounts from four separate 

sources: 1) the Canadian River System; 2) the Sand Hills Well Field; 3) the 

Shallowater Well Field; and 4) a number of local wells, referred to collectively 

as the City Wells. Figure 5 displays the approximate locations of these four 

existing sources of water supply. 

Canadian River Supply 

Based on the amount of water pumped from Lake Meredith by the Canadian 
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River Municipal Water Authority, the Canadian River supply is the largest source 

in terms of effective capacity at this time for the City. 

The City's present open-ended contract with the Authority entitles it to 

receive a maximum of 12,438 billion gallons (38,170 acre-feet) per year, subject 

to physical availability of the water in Lake Merdith. The Authority has 

been obligated to maintain a supply system which can deliver Lubbock's share 

of water needs at a peak rate of at least 41.69 MGD (million gallons per day) 

when needed. 

Regarding this maximum daily rate of supply (41.69 MGD) which the City 

is legally entitled to receive from the Canadian River System, this figure has 

been based on the limiting delivery rates to the City and the other receiving 

cities as stated in the contract with the Authority. However, the delivery 

facilities have been found to have somewhat more capacity than the mimimum 

required by the agreement. In addition, it seems probable now that Lubbock 

would get about 5 MGD more than the contractual rate (i.e., a total of approx

imately 46.7 MGD) from the Canadian River aqueduct, on peak days, particularly 

since the filter plant in Lubbock can process the additional water. 

After July 1, 1978, the manner in which Lubbock will exercise its privi-

ledge for its full yearly allotment will depend on two conditions. First, Lake 

Meredith's conservation storage capactities must be filled. Second, the City's 

actual demands will determine its needs and judgments regarding necessary 

supply. The date on which the City will reach its allocated maximum limit 

depends primarily on its rate of growth. 

Sand Hills Well Field 

The Texas portion of the area known as the Sand Hills is a narrow strip of 

land extending some 60 miles from west to east across Bailey and Lamb Counties. 

Its width ranges from 3 to 10 miles, with the average north-south dimension 

being approximately 5 miles. (Figure 6) In all, it represents over 200,000 

acres which are underlain by typical waterbearing sand and other materials of 
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the Ogallala Formation,but which are generally unsatisfactory for agricultural 

use due to unfavorable soil conditions at the surface. 

Beginning in the early 1950's, the City purchased groundwater rights on 

approximately 75,000 acres; then estimated to have fresh water reserves of 

about 1,5 million acre-feet. 

Natural recharge of the Formation is negligible in comparison to any real

istic rate of withdrawal,. Once dewatered, the aquifer will not be replenished 

in the foreseeable future. While only a fraction has been removed (as from 1971 

to 1974, when 4.83 billion gallons were pumped out), it will become necessary 

to draw on the Sand Hills field at increasing rates as the City's water require

ments continue to rise. 

Reports have concluded that the remaining reserves in 1971 were about 1.46 

million acre-feet (477 billion gallons). It probably will not be practical 

to remove more than 60% to 65% of the amount now in storage. In round numbers, 

it was estimated, in May, 1975, that somewhat less than 900,000 acre-feet 

(approximately 288 billion gallons) of additional usable water can be obtained 

from this field during its operating life. Studies have indicated that full 

use of the Sand Hills field to meet the City's projected needs over and above 

the amounts available from the other existing sources would probably exhaust 

the field prior to the year 2020. (1) 

The actual development of the City's Sand Hills holdings began initially 

in Lamb County and have been moving steadily westward into Bailey County. Since 

1957, 85 wells have been placed in service covering slightly less than 1/6 

of the City's overall water rights area. These wells have a peak supply 

capability of 40 MGD, as of May, 1977. Also, the bond election of May, 1977, 

provides that new additional wells may be drilled in the Sand Hills field, which 

will replace old wells that are going dry. 

Once the water is brought to the surface, it is directed by gathering lines 

to a 5 million gallon storage tank located at the Bailey County Pump Station. 
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From there, it is pumped to Lubbock through 59 miles of 42-inch and 45-inch 

pipe. While the design capacity of this existing delivery facility is 41 MGD, 

it may be increased to 60 MGD by increasing both the pipeline capacity and 

the number of booster pump stations along the pipeline. This is an immediate 

possibility, as $9 million in bonds were approved for this purpose in May, 

1977. Due to strength limitations on the pipe, it has been noted that the 60 

MGD should not be exceeded. Higher delivery rates, if desired, could be 

provided only by construction of a second pipeline lying parallel to the exist

ing one. 

Since the start of the Canadian River System, the City has made maximum 

possible use of its surface water, thus slowing the rate of decline in the 

Field's output. Water has been taken from the Sand Hills field only when 

needed to meet the higher demands of the summer months. This is logical, since 

the Canadian River supply, unlike Sand Hills, is basically self-renewing. 

Although the cost per acre and the cost of water rights depend heavily on 

the current state of the market, the City has plans to purchase at least one 

more league to add to the Field. With such a purchase, no new piplines are 

planned from that region to the City. In addition, the proposed Bailey County 

ground storage tanks and the suggested booster staions, to be located along the 

Field's supply line, will await the developments of the proposed Post-Justiceburg 

Surface Water Supply System. Finally, for the Sand Hills field to be developed 

as completely as suggested by Freese, Nichols and Endress in 1971, the cost 

would run a minimum of $30 million, 50% more than the offered figure of $20,827,100. 

The Shallowater and City Wells 

These two sets of wells in and near the City constitute a relatively small, 

but nevertheless important, component of its system of supply. The Shallowater 

Well Field, near the northwest corner of Lubbock County, can produce about 4 

MGD from 16 wells for short periods of time. Another 10 MGD can be obtained 

on a similar basis from 92 wells located with the City's limits. 
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Although neither field is suitable for prolonged operation, and the yearlv 

volume which they contribute is essentially negligible, their combined 14 

MGD of capacity has been of considerable significance under dry year conditions. 

The Shallowater and City Wells' availability for intermittent use has made it 

possible for the water system to operate satisfactorily on peak days without 

construction of costly enlargements or even development of other sources. There

fore, it has been suggested that these wells be maintained as long as they will 

function properly on the present basis or until some more economical source of 

peaking water is found. 

Alternative uses of these wells have been indicated from past experience. 

From 1968 to 1970, water from the filter plant was used for artifical recharge 

at the Shallowater field and in the Northeast field of the City wells. Although 

increasing requirements have made it possible for all the Canadian River System 

water to be utilized without resort to recharge since 1970, the proven ability 

to place a significant amount of surface supply in the ground temporarily and 

withdraw it again some months later has considerable importance to the long-

range outlook for the peaking capacity represented by these immediately avail

able wells. 

It is believed that, by proper application of the recharge procedure, peak 

output rates of 10 MGD from the City Wells and at least 3 MGD from the Shallowater 

field can be maintained in the foreseeable future. 

Existing Filter Plant Capacity 

The water brought from the Canadian River Municipal Water Authority requires 

a conventional treatment process, including coagulation, filtration, and disin

fection. In addition, since this water from Lake Meredith is classified as hard, 

a softening process has been programmed at the City's filtration plant. When 

originally designed and constructed, the valves, piping, filters, and other 

major features of the City's plant were sized to handle 75 MGD. 

In addition to the filter plant maintained by the City, there is a raw 
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water terminal storage reservoir. Located north of the filter plant, it has 

nominal capacity of 500 acre-feet acquired from the Canadian River System. 

It is used for regulating the flow of the system's aqueduct. 

The future expansion and utilization of the filter plant and raw waiter ter

minal facilities have been a primary concern for City officials. Although the 

existing facilities of the Canadian River aqueduct cannot be altered or expanded 

to accommodate potential raw water sources coming from the Northern High Plains 

Ogallala Formation, certain piping and delivery capability alterations of the 

filter plant itself have increased its operating rate during periods of peak 

demand from 52.34 MGD to approximately 70 MGD, just 5 MGD shy of its design 

limit. As this ceiling is approached, it has been suggested that, depending on 

the water supplies available, the existing filter plant capacity be expanded 

beyond its specified 75 MGD. A new filter plant is a distinct possibility, if 

the Post and Justiceburg Surface Water Supply System is able to be implemented. 

Its capacity would depend on projected demands and supplies. 

To further aid the performance of the filter plant, it has been recommended 

that additional raw water storage facilities be constructed by the City. Oper

ation studies indicate that a facility, comparable to the existing storage reser-

voiri placed approximately in the same location north of the airport, but 

with a larger nominal capacity of approximately 1,200 acre-feet, should be able 

to supply the necessary water to the filter plant and absorb the further losses 

due to evaporation under these conditions. (2) In general, this supplemental 

water from Lake Meredith would be stored in the cooler months when consumption 

is low and supplies plentiful. With the approval of this suggestion by the 

City's voters in May, 1977, bond election, a new storage facility should be 

erected sometime in the near future. The cost of this facility should range 

around $4,500,000. 

Comparison of Present Sources and Projected Requirements 

The adequacy of Lubbock's water supply sources and related delivery facil-
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ities should be measured in three ways: 1) the amount of groundwater reserves 

in comparison with the expected cumulative volume of withdrawals over a reason

able period into the future; 2) the ability to meet the potential peak daily 

demand in the summer months; and 3) the availability of sufficient water on an 

annual basis to satisfy the requirements projected for abnormally dry years. 

If the City utilizes the Sand Hills Well Field to the maximum possible 

extent (after first getting full benefit from the annual allotment of Canadian 

River Water), the present groundwater rights will be exhausted by about the year 

2020. (Table 1) The amount of peak delivery rate would have little effect on 

the life span of the Sand Hills system. With the pipeline capacity held at 41 

MGD, the well field would last only 4 years longer than if the maximum flow 

rate were increased to 120 MGD. 

Therefore, the Sand Hills field might be kept in operation past the year 

2020 if two propositions were realized. First, these fields can be kept 

operating, with a maximum ouput of 60 MGD, if enough water is obtained else

where. Prior to 2020, some significant part of the total water required will 

have to be obtained from sources other than those currently available to the 

City. Second, while the present ratio of average production to peak output 

at Sand Hills is less than 10%, it has been forecast that this ratio will rise 

as average and peak output demands also rise. While it would be physically poss

ible to withdraw the water from Sand Hills at yearly rates exceeding 30% of the 

peak capacity, it has been advised that this not occur. The ratio should be 

kept below 30% of the peak output total. 

'With regard to the Shallowater Well Field and the City Wells, their volume 

on an annual basis is essentially negligible. In fact, while the peak rate pro

vided from the City Wells on days of heavy demand is about 10 MGD, the Shallowater 

Field's rate is anticipated to drop to around 3 MGD, from a maximum day total 

of about 4 MGD. Thus, on an annual basis, the volume of the Canadian River 

and Sand Hills sources furnish virtually all of the City's supply. (Table 2) 
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Table 1 

Summary of Analyses of Future Sand Hills Well Field Performance 
Without Allowance for Assistance from New Sources of Supply 

Maximum supply line capacity in MGD 41 60 120 

Date full supply line capacity first needed 
under dry-year conditions 

Date full supply line capacity first needed 
under normal conditions 

Date last well drilled 

Date when declining well field output begins 
to limit deliveries under normal conditions 

Date well field exhausted 

*Note: The dates indicated for full use of the 60 MGD Sand Hills 
System assume 64.3 MGD of peak output to be available from 
the filter plant, based on construction of a raw water 
terminal storage reservoir. 

Source: Freese, Nichols and Endress. "Report on Water Supply, 1971' 
1971, p. 67. 

1981 

1987 

2013 

2014 

2022 

1993* 

1999* 

2009 

2011 

2020 

-

-

2003 

2005 

2018 
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Table 2 

Water Supply Available From Existing Sources 
As Now Developed 

Average Annual 
in MGD 

34.1 

* 
9.6 

Negligible 

Negligible 

43.7 

Rate Peak Daily Rate 
in MGD 

41.7 

40.0 

3.0 

10.0 

94.7 

Canadian River Supply 

Sand Hills Well Field 

Shallowater Well Field 

City Wells 

Sub-Total 

*Note: The average annual supply to be available from the Sand Hills 
Well Field is based on operation for 365 days at an average 
rate equal to 30% of the peak daily rate. 

Source: Freese and Nichols. "Recommended Plan of Action for Devel
opment of Additional Surface Water Supply, May, 1975." 
1975, p. 3. 4. 



The ability to meet the potential peak daily demands will be a main consid

eration for the system's development for some time to come. The amounts of peak 

day supply potentially needed through 1995 are shown in Table 3, where they are 

compared year by year with amount available from present sources. It is assumed 

that timely development of the facilities will keep up with the noted require

ments. In general, the total capability from all sources has been kept some

what above the estimated maximum day's demand, in order to allow for some ele

ments of the system being partially out of service when needed. Also, it should 

be recognized that there is an appreciable margin of uncertainty associated with 

predictions extending 25 years into the future. 

Significant new supplies for the City's water system will be needed to carry 

the City through the year 2020. Table 4 reflects the maximum additional supply 

which might be obtained through more complete development of the existing sources. 

Table 5 compares the capabilities of the present sources, if fully developed 

(Table 4), with the projected long-range City requirements. The peak daily demand 

in 2020 is expected to be approximately twice the rate that can be obtained from 

optimum expansion of present facilities. In terms of the total volume of water, 

the predicted cumulative demand between now and 2020 exceeds the amount which can 

be provided from the Canadian River System and the Sand Hills Well Field by 

about 34%, or some 277 billion gallons. 

For planning purposes. Table 6 is a projection of the normal year, dry year, 

and potential peak day requirements through the year 2020, These projections 

graphically are also shown in Figure 7. 

City's Water Distribution System 

The end-product of the drawing and processing of city water is delivery to 

the customer at his point of use. Once the incoming water is treated, distri

bution is accomplished via various pump stations located throughout the City 

and by main and feeder lines which criss-cross the street network in each of 

the City's two major systems: the east and the west. (Figure 8) These systems 
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Table 3 

Outline of Development of Existing Sources of Supply 
To Meet Potential Peak Daily Requirements: 1971-1995 

- Peak Daily Amounts in MGD -

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
.1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

Notes: 

Poten
tial 
Peak 
Day 

67.3 
69.6 
72.0 
74.4 
76.8 

79.3 
81.9 
84.6 
87.3 
90.1 

93.1 
96.1 
99.1 
102.2 
105.3 

108.4 
111.6 
115.0 
118.5 
122.0 

125.6 
129.3 
133.2 
137.2 
141.3 

Peakir 

Canadian 
River 
Supply 

38.0 
41.7 
41.7 
41.7 
41.7 

41.7 
41.7 
41.7 
41.7 
41.7 

41.7 
64.3 
64.3 
64.3 
64.3 

64.3 
64.3 
64.3 
64.3 
64.3 

64.3 
64.3 
64.3 
64.3 
64.3 

iputs from 

Existing Sources 
Sand 
Hills 
Field 

28.0 
26.6 
25.3 
24.0 
24.9 

27.6 
30.3 
33.1 
36.0 
38.9 

41.0 
38.8 
34.9 
31.4 
33.3 

36.5 
39.9 
43.5 
47.1 
50.8 

54.6 
58.5 
60.0 
60.0 
60.0 

the surface 

City 
Wells 

6.0 
10.0 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 

water 

of Supply 
Shallo
water 
Field 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

supply and 

Total 

76.0 
82.3 
81.0 
79.7 
80.6 

83.3 
86.0 
88.8 
91.7 
94.6 

95.7 
116.1 
112.2 
108.7 
110.6 

113.8 
117.2 
120.8 
124.4 
128.1 

131.9 
135.8 
137.3 
137.3 
137.3 

the City 

Needed 
From 
Other 
Sources 

-
-
-
-

-

-
-
-
-

-

-
-
-
-

_ 

-
-
-
-

-

-
-
-

4.0 

Wells 
will be limited in 1971 by the pipe line capacity leading 
into the distribution system. This restriction is expected 
to be eliminated by 1972. 

Capacities indicated for the Sand Hills Well Field are generally 
such as to allow a 10% margin for wells being out of service on 
the day of maximum demand, unless the pipe line delivery rate 
is the limiting factor. 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water 
Supply, 1971." 1971, p. 7.4. 
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Table 4 

Water Supply Available From Existing Sources 
When Fully Developed 

Average Annual Rate 
in MGD 

Peak Daily Rate 
in MGD 

Supply available from 
system as now developed 

Expansion of Sand Hills 
Well Field to full 41 MGD 
capacity of existing supply 
line 

Filter plant improvements to 
allow full utilization of 
apparent present delivery 
capability of the Canadian 
River aqueduct 

Addition of raw water storage 
at the filter plant 

Sub-Total 

43.7 

2.7 

46.4 

94.7 

9.0 

5.0 

17.6 

126.3 

Further expansion of the Sand 
Hills Well Field and construction 
of booster pump stations on the 
Sand Hills supply line, raising 
the peak delivery rate to 60 MGD 

Total 

5.7 

52.1 

19.0 

145.3 

Note: The average annual supply indicated to be available from the 
Sand Hills Well Field is based on operation for 365 days at an 
average rate equal to 30% of the peak daily rate. 

Source: Freese and Nichols. "Recommended Plan of Action for Develop
ment of Additional Surface Water Supply, May, 1975." May, 
1975, p. 3,6, 
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Table 5 

Comparison of Capabilities of Existing Sources 
Vs. Projected Requirements Through the Year 2020 

Peak Daily Capability (Millions of Gallons) 

Projected peak day as of the year 2020 273.9 

Potential development of present sources 145.3 

Additional requirement by 2020 128.6 

Cumulative Volume of Water (Billions of Gallons) 

Projected total requirements: 1971-2020 1,088 

Projected availability from the Canadian River: 1971-2020 594 

Projected availability from the Sand Hills Well Field 217 

Additional requirement by 2020 277 

* 
Note: The values indicated for availability from present sources 

assume that the Sand Hills Field will still have a peak 
capacity of 60 MGD. Thus, the cumulative volume shown 
as available from the Sand Hills is limited to the approxi
mate amount that can be removed without reducing the field's 
output below 60 MGD. 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on 
Water Supply, 1971." 1971, p. 7.5. 

* 

-52-



Table 6 

1975 

1980 

1985 

1990 

1995 

2000 

2005 

2010 

2015 

2020 

Source: 

Population 

165,000 

185,000 

207,000 

230,000 

256,000 

285,000 

315,000 

347,000 

380,000 

415,000 

r 
Avg. 
GPDPC 

178 

187 

196 

205 

214 

223 

232 

241 

250 

259 

Freese, Nichols and 

Projecti on of Future Lubbock 
For Long-Range PI 

formal Year Condi 
Avg. 
MGD 

29.4 

34.6 

40.6 

47.2 

54.8 

63.6 

73.1 

83.6 

95.0 

107.5 

Endress, 

Billion 
Gal/Yr. 

10.72 

12.66 

14.81 

17.21 

20.00 

23.26 

26.67 

30.53 

34.68 

39.34 

itions 
Acre-Feet 
Per Year 

32,900 

38,900 

45,500 

52,800 

61,400 

71,400 

81,900 

93,700 

106,400 

120,700 

"Lubbock, Texas: F 

Water Requirements 
anmng 

Avg. 
GPDPC 

194 

203 

212 

221 

230 

239 

248 

257 

266 

275 

Report on 

Dry Year Conditions 
Avg. 
MGD 

32.0 

37.6 

43.9 

50.8 

58.9 

68.1 

78.1 

89.2 

101.1 

114.1 

Water : 

Billion 
Gal/Yr. 

11.68 

13.75 

16.02 

18.55 

21.49 

24.93 

28.51 

32.55 

36.89 

41.77 

Supply, 

Acre-Feet 
Per Year 

35,800 

42,200 

49,200 

56,900 

66,000 

76,500 

87,500 

99,900 

113,200 

128,200 

1971." 1971, 

Potentia 
Peak Day 

MGD 

76.8 

90.1 

105.3 

122.0 

141.3 

163.5 

187.5 

214.0 

242.6 

273.9 

p. 2.7. 



PROJECTION OF LUBBOCK WATER REQUIREMENTS 

FOR LONG RANGE WATER SUPPLY PLANNING 
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are connected by a pipeline which links Pump Station # 4 on the east to the 

booster station on the west. 

There has been a net out-migration of population from the area served by 

the east system and a much greater increase than had been anticipated of the 

areas served by the west system. The result has been that certain projects slated 

for the east have not been taken care of as quickly as had been originally pro

jected. Also, the great need for facility expansion and installation has centered 

in the west section of the City. There has arisen a definite need for another 

pump station which will serve this sector. The City Bond Election in May, 1977, 

recognized this need and has provided funds which will improve the City's water 

distribution system. The major improvement will be the construction of Pump 

Station #10 at 82nd Street, near Quaker Avenue. This station will increase 

water pressure in Southwest Lubbock. Also, it will aid the distribution system 

when another major source, the Post and Justiceburg Surface Water Supply System, 

becomes available. Two million dollars have been allocated for this improvement. 

In addition, it is possible that in the not too-distant future, expansion will 

need to be carried to the Northwest part of Lubbock. The growth in this area 

is expected to be residential with some supportative commercial areas. 

Additional Groundwater Sources 

In spite of recent depletions, Freese, Nichols and Endress in 1971 felt that 

large groundwater reserves with acceptable chemical quality remain in the High 

Plains area, primarily in the Ogallala Formation. Municipal supplies can be pro

vided by outright purchase of irrigable lands and associated water rights in 

cases where there is no reasonable alternative. 

Since the City already owns water rights in the western part of the Sand 

Hills field, it would be advantageous for the City to consider purchasing water 

rights pertaining to other individual tracts of adjacent land as they may become 

available. When attempting to acquire such rights, each case should be evalu

ated on the basis of the remaining saturated thickness and the price per acre-foot 
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of recoverable water. 

In addition,the City had its eye on an extensive area of undeveloped/uncommitted 

groundwater at the east end of the Sand Hills in Lamb County. This land was 

generally not used for agricultural purposes and was similar to the western area. 

It was estimated that 24,300 acres of land, involving approximately 455,000 acre-

feet (148 billion gallons) of recoverable water, is located in this area. The 

center of the area is about 15 miles from the closest point in the City's existing 

Sand Hills supply line. 

Now it seems unlikely that Lubbock will obtain any more significant ground

water rights in the Sand Hills, particularly in the eastern Sand Hills area. 

Major agricultural use of the aquifer in the eastern Sand Hills has come into being 

in the past few years. While groundwater rights of that area might still be 

obtained in the form of very small sections, probably none could be purchased in 

a way that would be meaningful to Lubbock. Pumpage is reported to be already 

heavy. Within a short time the remaining usable supply will not be adequate for 

municipal usage. 

While there remain other undeveloped lands with suitably thick saturated 

sediments at scattered points in the Southern High Plains (i.e., the portion of 

the High Plains south of the Canadian River), none of them is nearly as extensive 

as the Sand Hills. It represents some 23,000 acres and approximately 400,000 

acre-feet (130 billion gallons) of recoverable water. 

There are some areas of the Northern High Plains where consideration should 

be given to obtaining large supplies of Ogallala Formation water. The nearest 

major undeveloped reservoir to the City is located in Hartley County. There remains 

a substantial area in the central section where little or no irrigation is known 

to exist. In addition, there is no present demand for much of the groundwater. 

Saturated thicknesses in this area are generally 200 feet or greater. It is 

likely that wells in this vicinity will yield as much as 750 to 1,000 gallons per 
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minute. It has been estimated that, exclusive of Amarillo's water rights and the 

developed irrigation area, there are 6 million acre-feet (1,956 billion gallons) 

of economically producible water in place at this time under 283,000 acres of 

land. This distance from the center of the Hartley County area to the City is 

about 164 miles. From Hartley County to the Bailey County Pump Station at the 

Sand Hills field is a distance of 120 miles. 

Besides Hartley County, it is known that the southeast quarter of Ochiltree 

County is also essentially undeveloped with respect to groundwater resources. 

Most of this land is rough and unsuited for irrigated agriculture. While the 

water in this area has somewhat higher levels of mineral content than the Hartley 

County resources, in most of the area its quality seems to be similar. It has 

been estimated that approximately 185,000 acres of surface land some 7.4 million 

acre-feet (2,412 billion gallons) of water,might be recovered at economical rates. 

The center of the area is about 190 miles northeast of the City. 

A third Northern High Plains area v̂ hich contains water acceptable for municipal 

purposes is the Santa Rosa Formation. Most of its water ranges from brackish 

to salty. It would require \/ery large land areas to support a reasonably large 

discharge at acceptable pumping lifts. This, together with the erratic and 

frequently unsatisfactory quality of the water, makes the Santa Rosa an unlikely 

source of supply for the City. 

At the present time, it isn't known if the water rights to the Ogallala 

Formation reserves in the Northern High Plains, particularly in Hartley and Och

iltree Counties, are available to be purchased. The owners of these lands have 

not been approached by the appropriate City officials. Also, the associated 

land costs have not been discussed. 

Additional Surface Water Sources 

Serious consideration has been given to development of not only new ground

water sources, but also surface water facilities. The prospects for 

water supply are limited to portions of the Red River and Brazos River Basins 
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which lie below the Caprock and are either upstream from major gypsum deposits 

or outside of the primary zone of influence of the gypsum formations. 

The most promising water prospects appear to be the Justiceburg and the Post 

sites. Together, they would provide over 40,000 acre-feet per year of added 

water. (Table 7) Also, they are closer to Lubbock than other possible surface 

water source alternatives. (Figure 9) 

The surface water system which has been envisioned involves a multi-stage 

development process. (Table 8) First, the Post Reservoir, on the North Park of 

the Double Mountain Fork of the Brazos River, would be created, followed by the 

addition of the Justiceburg Reservoir on the South Fork (the second stage). 

The third stage of the overall system would make use of a moderate amount 

of storage in the proposed Lake 8 of the Canyon Lakes Project. Lake 8, located 

in the southeast corner of Lubbock County, would not afford much gain in the 

supply's annual yield. Included as part of the long-range concept for the Canyon 

Lakes recreation plan,the lake would regulate pumpage from the Post and Justiceburg 

Reservoir sites. 

To have a portion of Lake 8's storage for interim use during the summer would 

lead to appreciable savings in costs of pump stations and pipelines. In addition, 

it would allow water to be transferred from the Post and Justiceburg sites at a 

more uniform rate throughout the year, with the peak requirements being met by 

temporary use of supplemental water from Lake 8. Then, during the off-peak months, 

when the City's needs would be less than the rate of transfer from the supply 

lakes. Lake 8's storage facilities would be refilled. 

All three potential storage areas could be served conveniently by the 

fourth stage of this proposed surface water supply system: a single pipeline 

system. The pipeline and pumping facilities might be sized for more uniform flow 

rates throughout the year, with demand on peak days being provided by Lake 8 from 

its storage capacities. In this way, the maximum capability of the new surface 

supply could be considerably more than the dependable yield of the reservoirs 
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Table 7 

Potential Surface Reservoir Capacities and Yields 

I 
cn 
o 
I 

Reservoir Site 

Post Site 

Justiceburg Site 

Before Siltation After 50 Years of Siltation 
Capacity Yield 

(Ac-Ft) TAc-Ft/Yr) (MGD) 

57,420 10,800 9.6 

133,000 32,400 28.5 

Capacity 
(Ac-Ft) 

38,420 

93,500 

Yield 
(Ac-Ft/Yr) 

• 10,200 

29,900 

(MGD) 

9.1 

26.7 

Source: Freese, Nichols and Endress, 
1971, p. 9.6. 

'Lubbock, Texas: Report on Water Supply, 1971. 
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Table 2 

Main Features of Proposed New Surface Water Supply 

Post Reservoir Site 

Conservation capacity 57,420 Ac-Ft 
Surface area when full 2,283 Acres 
Water surface elevation at top of conservation storage Elev. 2430 
Maximum depth of normal storage 68 Feet 
Average depth when full 25.2 Feet 
Total contributing drainage area 568 Sq. Mi, 
Estimated annual yield rate 9.6 MGD 

Justiceburg Reservoir Site 

Conservation capacity 133,390 Ac-Ft 
Surface area when full 3,123 Acres 
Water surface elevation at. top of conservation storage Elev. 2220 
Maximum depth of normal storage 104 Feet 
Average depth when full 42.7 Feet 
Total contributing drainage area 428 Sq. Mi 
Estimated annual yteld rate 28.5 MGD 

Lake 8 Reservoir Site 

Normal capacity when full 
Surface area when full 
Water surface elevation when full 
Maximum depth of normal storage 
Average depth when full 
Total contributing drainage area 

Transmission System 

Pipeline Diameters: Justiceburg Res. to Post Res. ^^ Inches 
Post Res. ?o Lake 8 48 Inches 
Lake 8 to filter plant 

49,930 
1,680 
Elev. 

73 
29.8 
408 

Ac-Ft 
Feet 
2921 
Feet 
Feet 
Sq. Mi 

60 Inches 

Pipeline distances: Justiceburg Res. to Post Res. 17.0 Miles 
Post Res. to Lake 8 27.3 Miles 
Lake 8 to filter plant 15.7 Miles 

Proposed capacity: Justiceburg Res. to Post Res. 40 MGD 
Post Res. to Lake 8 50 MGD 
Lake 8 to filter plant 80 MGD 

Source: Freese and Nichols. Lubbock, Texas: Recommended Plan of Action 
for Development of Additional Surface Water Supply, May, 1975." 
May, 1975, p. 5.3. 
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without having to build the entire pipeline and pumping system large enough to 

transfer water at the maximum anticipated rate. 

The raw water carried in the pipeline would be delivered to the fifth stage 

of the supply system, either an enlargement of the existing filter plant or another 

plant constructed on the southside, of the City. The potential advantage of 

a new filter plant location would be that it should avoid much of the pumping 

cost associated with the transfer of water to the plant north of town and then 

back into the City's distribution system. 

As to the potential reservoir water itself, documentation concerning the 

Post site is not available. However, it has been suggested that the bulk of 

the run-off of this area would be satisfactory for consumption. Also, the water 

at the Justiceburg site has been judged to be of acceptable chemical composition. 

Although none of the recommended facilities of the Post and Justiceburg 

Surface Water Supply System has been constructed, certain principal steps have 

been taken and recommended for the development of a new supply sytem. In May, 

1977, the voters of the City approved $5.25 million in "seed money" to give 

notice of the City's intention to provide a third major source of water. This 

money is to be used to purchase land and right-of-way required for this new 

source of water. It is hoped that this will lead to definite construction plans 

for the reservoir near Post by 1984 and a larger lake to be developed near 

Justiceburg by 1992. 

Now that the bond funds have been approved, it will be necessary for the 

proper City officals to open informal or formal discussions concerning water 

rights with the White River Municipal Water District, which presently holds 

these rights under terms of a permit from the Texas Water Rights Commission. 

Because of this control, it will be necessary for the City to work jointly 

with the White River District to obtain water from the Post source. Preliminary 

indications are that this cooperation would be mutually advantageous. Part of 

the Post reservoir yield could be utilized by the District and the balance being 
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available to Lubbock. At this time, the City has not come to any agreement wi h 

the District concerning these water rights. 

Also, assuming that the fundamental feasibility of the Justiceburg project 

is confirmed by a more detailed geologic and water quality investigation, it will 

be necessary for the City to apply to the Texas Water Rights Commission for 

a permit to construct a dam, impound the reservoir water, and divert the water 

to Lubbock for its municipal use. 

It will be important for the City to have assurance of the water rights for 

the Justiceburg Reservoir before starting design and construction of the pipeline 

and pump station linking the Post Reservoir to a filter plant. Since the size 

of the pipeline and the design capacities of the pump stations must be based on 

the ability to handle the future supply requirements from both reservoirs, it 

would not be satisfactory to invest in those facilities without first obtaining 

the permit for the Justiceburg project. If additional engineering and water 

quality studies prove the feasability of the Justiceburg Reservoir, the Texas 

Water Development Board has hinted that the entire project would be satisfactory 

to it. (3) 

Other Possible Sources 

Besides conventional groundwater and surface water sources, there are three 

other categories of possible water supply which might be considered: 1) desalting 

of mineralized waters; 2) large-scale importation of water from regions where 

there is a natural surplus; and 3) reclamation and re-use of municipal waste-

water. 

Desalting of Mineral Waters 

Within a reasonable distance from Lubbock, there are appreciable volumes 

of brackish water that could be used for municipal purposes, if economical meth

ods were available for removing excessive chemical impurities. 

The prospect of unit treatment in 1971 cost between 3H and 50(t per 1,000 

gallons, in addition to the cost of raw water supply and pumping costs. This 
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made it unlikely,at that time, that desalting would soon be a desirable choice 

for Lubbock. 

However, water purification costs of this magnitude have not been necessarily 

prohibitive. Presumably, these costs would be acceptable to most City water users, 

if there were no other economical choices. In this sense, desalting represents 

an alternative which might eventually provide some part of the water for Lubbock, 

if increasing needs exceed the available supply from conventional sources. 

Reclamation of Municipal Wastewater 

It is probable that about half of the City's annual water consumption can 

be reclaimed and re-used for certain purposes. It has been recommended that 

this wastewater re-use should be aimed toward secondary applications other than 

the primary drinking water system. Such uses frequently will result in direct 

savings for the conventional primary supply. 

While there has been increasing evidence that wastewater re-use may be 

acceptable from the standpoint of a public health standards, if the treatment 

processes are sufficiently advanced, the cost has been relatively high. Thus, 

the basic supply would have to be critically short to justify this step. 

Importation of Water 

Gradual depletion of groundwater reserves on the High Plains has led to 

a search for ways to maintain the region's agricultural economy in future years, 

when much of the Ogallala irrigation supply will no longer be available. During 

the past fifteen years, increasing attention has been given to ideas, and designs 

involving importation of water from other areas. 

To be feasible, any such importation plan would have to utilize water that 

is surplus to the basic needs of the area from which it is taken. Also, the 

volumes of water brought into the High Plains region would necessarily have to 

be huge. However, importation on this scale might have important corollary 

benefits for the region's cities, in as much as certain percentages of water 

could be designated for municipal usage. 
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Based on studies made when the Texas Water Plan was being developed, in 1968, 

it seemed likely in 1971 that raw water could be delivered to Lubbock at a unit 

price somewhere in the range from 30(i to 40(t per 1,000 gallons. 

Estimates of Cost 

Table 9 shows the cost of improvements needed to develop the full capabilities 

of the City's existing water supply sources. More detailed breakdowns of the 

main items of these estimates have been included in supplemental Tables 10, 11, and 

12. These costs were calculated by Freese, Nichols and Endress at 1971 price 

levels, with an allowance of 25% for contingencies and engineering. Although 

this allowance has provided some margin for the effects of inflation, construction 

costs have been rising very rapidly since 1971. Even with a generous allowance 

for contingencies,these figures couldn't be considered valid for more than a few 

years past 1971. The Engineering Department for the City has suggested that 

construction costs have risen from 10% to 15% per year since 1971. This rate 

must be taken into consideration when reviewing these figures. 

To handle the City's water requirements predicted for the year 2020, it has 

been pointed out that new sources must be developed which will furnish approx

imately 140 MGD for additional peak daily demand beyond the City's present supply 

potential. On an annual basis, this means that the additional supply (or supplies) 

should provide at least 40,000 acre-feet per year and preferably as much as 60,000 

acre-feet per year. 

Of the various possibilites discussed, there are two combinations which 

have been deemed superior to other available options and will help attain these 

additional need levels. One is based primarily on surface water supplies from 

the Post and Justiceburg Surface Water Supply System. The other offers ground

water from Hartley County. (Table 13). 

The peak daily capabilities listed in Table 13 are amounts which would be 

physically available in a realistic basis from the sources listed. The annual 

amounts are quantities which the sources could be depended upon to furnish, so 
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Table 9 

Estimated Costs for Remaining Development of Existing Facilities 

- Amounts in $1,000 -

Raw water terminal storage reservoir at the filter plant $ 2,843.5 

Filter plant improvements to allow operation at 75 MGD 400.0 

Booster pump stations on the Sand Hills supply line 3,626.0 

Complete development of the Sand Hills Well Field 20,827.1 

Total $27,696.6 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water 
Supply, 1971." 1971. p. 11.4 
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Table 10 

Estimated Cost of Terminal Storage Reservoir 
For Raw Water from the Canadian River Aqueduct 

Item 

Stripping excavation 
Excavation for reservoir 
Compacted earth lining 
Compacted earth embankment 
Soil cement lining 
Soil cement levee protection 
Inlet-outlet structure 
Overflow structure 
Gravel surface on levee tops 
Sodding of outer slopes 
Chain link fence 
Transfer pump facility 
36" Steel cylinder concrete pipe 

Engineering and contingencies @ 25% 
Land 

Units Quantity Unit Cost Amount 

C.Y. 
C.Y. 
C.Y. 
C.Y. 
C.Y. 
C.Y. 
L.S. 
L.S. 
S.Y. 
Ac. 
L.F. 
L.S. 
L.F. 

f 

Ac. 

153,000 
996,000 
306,000 
450,000 
57,700 
48,000 

-
-

16,900 
10.8 

8,400 
-

2,000 

Sub-Total 

100 

Total: 

$ .45 
.45 
.50 
.30 

11.00 
11.00 
-
-

1.50 
2,200.00 

4.50 
-

19.00 

$ 

: $2,170,800 

1,300.00 

68,900 
448,200 
153,000 
135,000 
634,700 
528,000 
25,000 
18,000 
25,400 
23,800 
37,800 
35,000 
38,000 

542,700 
130,000 

$2,843,500 

Source: Freese, Nichols and Endress. 
ply, 1971." 1971, p. D-1. 

"Lubbock, Texas: Report on Water Sup-
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Table H 

Estimated Cost of Raising Sand Hills Delivery Capability 
to 60 MGD 

Bailey County Pump Station $ 752,000 

Amherst Booster Station 703,000 

Littlefield Booster Station 737,000 

Shallowater Booster Station 709,000 

Engineering and Contingencies @ 25% 725,000 

Total Estimated Cost $3,626,000 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on 
Water Supply, 1971." 1971. p. D-1. 
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Table 12 

Estimated Cost To Complete Development of the 

Item 

Drilling, casing, etc. 

Pumps, motors, and starters 

Controls a ind electrical 

8" gathering lines 

10" gathering lines 

12" gathering lines 

14" gathering lines 

16" S.C.C. 

20" S.C.C. 

24" S.C.C. 

27" S.C.C. 

30" S.C.C. 

36" S.C.C. 

42" S.C.C. 

48" S.C.C. 

pipe 

pipe 

pipe 

. pipe 

pipe 

pipe 

pipe 

pipe 

Gravel roads 

Mid-Field Booster Station 

5 MG ground storage tanks 

Engineering and contingencies 

Total 

Unit 

L.F. 

Per Well 

Per Well 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

Mi. 

L.S. 

Ea. 

at 25% 

Quantity 

90,103 

446 

446 

492,120 

232,080 

116,750 

42,690 

12,500 

22,500 

16,840 

6,250 

23,170 

28,420 

21,250 

87,500 

211 

-

2 

Sand Hills 

Unit Cost 

$ 30.00 

4,550.00 

1,650,00 

3.95 

4.65 

5.35 

6.20 

7.50 

10.05 

12.50 

14.45 

16.35 

20.25 

25.90 

33.45 

4,150.00 

-

300,000 

Well Field 

Amount 

$ 2,703,100 

2,029,300 

735,900 

1,943,900 

1,079,200 

624,600 

264,700 

93,800 

226,100 

210,500 

90,300 

378,800 

575,500 

550,400 

2,926,900 

875,700 

753,000 

600,000 

4,165,400 

$20,827,100 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water Supply, 
1971." 1971, p. D-2. 
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Table 13 

Summary of Most Likely Alternatives 
To Meet Additional Requirements Through the Year 2020 

Alternative No. 1 

Justiceburg Reservoir 
Post Reservoir 
Peaking storage in Canyon Lake 8 
Additional raw water terminal 

storage at Lubbock 

Peak Dai 
Rate In 
MGD 

40 
10 
30 

20 

ly 
t 

Annual 
Supply In 
Ac-Ft/Yr 

30,000 
10,000 

-

-

Total 100 40,000 

Alternative No. 2 

Hartley County Wells 

Additional covered terminal storage 
of Lubbock 

Total 

80 

90 

40,000 

40,000 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water 
Supply, 1971." 1971, p. 11.1. 
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as to make up a total of 40,000 acre-feet per year. These surface sources are 

shown as having annual demands that are within their dependable yields. No net 

annual contribution would be derived from Lake 8 or from the terminal storage 

facilities. These would be re-filled after furnishing peaking water in the summer 

months. 

Table 14 shows the estimated cost of the 100 MGD supply based on the Post 

and Justiceburg Reservoirs. Supplemental Tables 15, 16, 17, and 18 offer more 

detailed breakdowns of the main items of Table 14. Again these costs were 

calculated by Freese, Nichols and Endress at 1971 price levels, with an allow

ance of 25% for contingencies and engineering. It is probable that these costs 

have risen at least 10% to 15% per year since 1971. 

Table 19 shows the estimated cost of the 90 MGD supply available from the 

Hartley County Well Fields. Supplemental Tables 20, 21, and 22 offer more detailed 

breakdowns of the main items of Table 19. As before, these costs were calculated 

by Freese, Nichols and Endress at 1971 price levels,with an allowance of 25% 

for contingencies and engineering. Also, it is probable that these costs have 

risen at least 10% to 15% per year since 1971. 

Regional Water Supply and Distribution System 

Although there have not been any plans purposed or developed to regionalize 

the water supply and distribution system for the South Plains area, with Lubbock 

as the distribution focal point, it has been felt, primarily by the Metropolitan 

Council of Governments, that the possibility of water distribution from the 

City's system to other regional communities could become advantageous during 

the expansion years of 1995 to 2020. 

Improvement of the City's two distribution systems, in conjunction with 

various supply, pumping, and storage projects, might lead to an expanding dis

tribution system with the possibility of inter-city connections being made. 

Also, the City's treatment facilities could be so designed as to provide for 

adequate extension of distribution facilities from the City as required by other 
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Table 14 

Estimated Cost of 100 MGD Supply Based on the Post and 
Justiceburg Reservoirs 

- Amounts in $1,000 -

Justiceburg Reservoir $ 4,510.9 

Justiceburg Reservoir Pump Station and intake 
structure (40 MGD) 1,263.7 

42" pipe line from Justiceburg Reservoir Pump Station 

to Post Reservoir 3,121.0 

Post Reservoir 3,386.1 

Post Reservoir Pump Station and intake structure (50 MGD) 1,373.3 

48" pipe line from Post Reservoir Pump Station to Double 

Mountain Fork Booster Pump Station 3,434.9 

Double Mountain Fork Booster Pump Station (50 MGD) 869.8 

48" pipe line from Double Mountain Fork Booster Pump 

Station to Lake 8 3,009.8 

Lake 8 Pump Station and intake structure (80 MGD) 1,918.9 

60" pipe line from Lake 8 Pump Station to terminal 

storage reservoir 5,401.8 

40 MG raw water terminal storage reservoir 606.0 

100 MGD filter plant 12,550.0 

Total: Estimated cost of surface water system: $41,446.2 
Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water Sup

ply, 1971." 1971, p. 11.3. 
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Table 15 

Estimated 

Item 

Preparation of site 

Core trench excavation 

Wetted and rolled embankment 

Riprap blanket 

Riprap 

Service spillway and outlet 

Mulching 

Irrigation system 

Cost 

Treated water pipe line relocation 

Raising of Farm Road 651 

of the [ 

Unit 

L.S. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

L.S. 

Ac. 

L.S. 

L.S. 

L.S. 

'ost Reservoir 

Unit Cost 

$ 

-

.50 

.45 

7.00 

7.00 

-

800.00 

-

-

-

Quantity 

-

74,300 

2,317,400 

25,900 

62,400 

-

22 

-

-

-

Amount 

$ 40,000 

37,200 

1,042,800 

181,300 

436,800 

330,000 

17,600 

18,000 

32,800 

290,700 

Engineering and contingencies 
(3 25% 

Land Purchase in Fee 

Flood Easement 

Land Acquisition and 
Contingencies @ 20% 

606,800 

Subtotal - Reservoir $3,034,000 

Ac. 115.00 2,280 262,200 

Ac. 30.00 1,040 31,200 

58,000 

Total $3,386,100 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water Sup
ply, 1971." 1971, p. D-4. 
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Table 16 

Estimated Cost 

Item 

Preparation of site 

Core trench excavation 

Wetted and rolled embankment 

Riprap blanket 

Riprap 

Service spillway and outlet 

Mulching 

Irrigation system 

Wrapping and weighting oil 
pipe line 

Raising of Oil Wells 

of the Justiceburg Rese 

Unit 

L.S. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

L.S. 

Ac. 

L.S. 

L.S. 

L.S. 

Unit Cost 

$ 

-

.50 

.45 

5.00 

5.00 

-

800.00 

-

-

_ 

rvoir 

Quantity 

-

136,400 

4,009,100 

35,700 

107,100 

-

26 

-

-

_ 

Amount 

$ 60,000 

68,200 

1,804,100 

178,500 

535,500 

225,000 

20,800 

20,000 

32,400 

206,200 

Engineering and contingencies 
@ 25% 

Land Purchase in Fee 

Flood Easement 

Land Acquisition and 
contingencies 

787,700 

Subtotal - Reservoir $3,930,400 

Ac. 115,000 3,835 441,000 

Ac. 30.00 1,202 36,100 

95,400 

Total $4,510,900 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water Supply, 
1971." 1971, p. D-3. 
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I 

c3n 
I 

Length (Miles) 

Rated Capacity (MGD] 

Diameter (Inches) 

Class 100 (L.F.) 

Class 150 (L.F.) 

Class 200 (L.F.) 

1 

Estimated Cost ($1,000) 
Class 100 pipe in place 
Class 150 pipe in place 
Class 200 pipe in place 

. Special Construction 
Engineering and Contingenc 
Right-of-way 

Table 17 

Estimated 

Justiceburg 
Reservoir 
to Post 
Reservoir 

17.0 

40 

42 

45,400 

41,200 

3,200 

$1,177.3 
1,209.6 
104.0 

ies 622.7 
7.4 

Pipe Line Costs 

Post Reservoir 
to Double 
Mountain 

'Fork Booster 
Station 

14.0 

50 

48 

34,800 

19,000 

20,100 

$1,166.2 
709.8 
827.0 
40.0 
685.8 
6.1 

Double 
Mountain 

Fork Booster 
Station to 
Canyon Lake 

No. 8 

13.3 

50 

48 

56,500 

13,700 

-

$1,890.6 
512.6 

600.8 
5.8 

Canyon 
Lake 
No. 8 to 
Proposed 
Water 

Treatment 
Plant 

15.7 

80 

60 

50,700 

28,500 

3,700 

$2,459.4 
1,519.6 
214.6 
105.0 

1,074.7 
28.5 

Total $3,121.0 $3,434.9 $3,009.8 $5,401.8 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water Supply, 1971." 
1971, p. D-5. 
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Table 18 

Estimated Pump Station Costs 

- Amounts in $1,000 -

Justiceburg 
Reservoir 
Pump Sta. 

40 

471 

4 

10 

$ 94,700 

357,500 

-

558,700 

252,800 

$1,263,700 

Post 
Reservoir 
Pump Sta. 

50 

467 

5 

10 

$ 117,700 

322,000 

-

658,900 

274,700 

$1,373,300 

Double M't'n. 
Fork Booster 
Pump Sta. 

50 

334 

5 

10 

$ 94,300 

-

73,600 

527,900 

174,000 

$869,800 

Lake 8 
Pump Sta. 

80 

506 

5 

20 

$ 219,200 

268,000 

-

1,047,900 

383,800 

$1,918,900 

Rated capacity (MGD) 

Rated dynamic head (ft.) 

No. of units 

Capacity per unit (MGD) 

Cost of pumping units 

Cost of intake structure 

Cost of storage tank 

Cost of other facilities 

Eng. & Contingencies @ 25% 

Estimated total cost 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water Supply, 1971." 
1971, p. D-7. 



Table 19 

Estimated Cost of 90 MGD Supply Based on 
Well Fields in Hartley County 

- Amounts in $1,000 -

Development of the Hartley County Well Field (80 MGD) $18,308.8 

Hartley County ground storage (10 MG) 750.0 

54" pipe line from Hartley County Well Field to 

Canadian River Booster Pump Station 7,408.0 

Canadian River Booster Pump Station (80 MGD) 1,395.3 

60" pipe line from Canadian River Booster Station 

to Vega Booster Pump Station 4,088.2 

Vega Booster Pump Station (80 MGD) 1,411.3 

15 MG covered terminal storage reservoir at Lubbock 1,125.0 

Total Estimated cost $34,486.6 
Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water 

Supply, 1971." 1971, p. 11.4. 
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Table 20 

Estimated Cost to 

Item 

Drilling, casing. 

Pumps, motors and 

Control Equipment 

Gathering lines: 

8" Diameter 
10" Diameter 
12" Diameter 
14" Diameter 
54" Diameter 

Gravel Roads 

etc. 

starters 

Engineering and Contingencies 

Sub-Total 

Water rights 

Total 

Develop 80 

Unit 

L.F. 

Per Well 

Per Well 

L.F. 
L.F. 
L.F. 
L.F. 
L.F. 

Mi. 

(3 25% 

MGD in Hartl 

Unit Cost 

$ 30.00; 

7,050.00 

1,650.00 

3.95 
4.65 
5.35 
6.20 
41.00 

4,150.00 

ley County 

Quantity 

66,600 

148 

148 

75,000 
80,000 
85,000 
85,000 
42,500 

69.6 

Amount 

$ 1,998,000 

1,043,400 

244,200 

296,300 
372,000 
454,800 
527,000 

1,742,500 

288.800 

1,741,800 

$ 8,708,800 

9,600,000 

$18,308,800 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water Sup
ply, 1971." 1971, p. D-11. 
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Table 21 

Estimated Pipeline Costs For 
Hartley County Well Fields 

Length (Miles) 

Rated Capacity (MGD) 

Diameter (Inches) 

Class 100 (L.F.) 

Class 150 (L.F.) 

Class 200 (L.F.) 

Class 250 

Estimated Cost ($1,000) 
Class 100 pipe in place 
Class 150 pipe in place 
Class 200 pipe in place 
Class 250 pipe in place 
Special Construction 
Engineering and contingencies 
Right-of-way 

Total 

Hartley County 
Well Field 
to Canadian 
River Booster 
Station 

26.6 

80 

54 

107,000 

32,700 

Canadian River 
Booster Pump 
Station to 
Vega Booster 
Pump Station 

12.2 

80 

60 

46,500 

6,300 

11,600 

54,414.3 
1,483.3 

20.0 
1,479.4 

11.0 

$7,408.0 

$2,254.4 
337.7 
674.4 

816.6 
5.1 

$4,088.2 

Source: Freese, Nichols and Endress. 
Supply, 1971." 1971, p. D-6, 

Lubbock, Texas: Report on Water 

-80-



Table 22 

Estimated Pump 
Hartley Cou 

Rated capacity (MGD) 

Rated dynamic heat (ft.) 

No. of units 

Capacity per unit (MGD) 

Cost of pumping units 

Cost of intake structure 

Cost of storage tank 

Cost of other facilities 

Eng. & Contingencies 0 25% 

Estimated total cost 

Station 
nty Well 

Costs For 
Fields 

Canadian R. 
Booster 
Pump Sta. 

80 

458 

4 

20 

$ 161,300 

-

176,000 

778,900 

279,100 

$1,395,300 

Vega 
Booster 
Pump Sta. 

80 

466 

4 

20 

$ 163,400 

-

176,000 

789,600 

282,300 

$1,411,300 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on 
Water Supply, 1971." 1971, p. D-8. 
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regional cities in order to supplement their facilities. 

As these regional plans are being formulated, it should be assumed that the 

reservation of appropriate amounts of groundwater and surface water suitable for 

rural water district development will be made. One predominant fact persists: 

the needs of the City will most certainly determine whether such a program ever 

is implemented and,if so, the direction in which the concerted effort must progress. 

Conclusions 

It has been projected that with positive growth Lubbock's water requirements 

will double between 1971 and 1995. Also, by the year 2020, these needs will be 

approximately four times as much as they are at the present time. (Table 23) 

The critical factor in the future development of the City's water supply will be 

the capability to meet peak daily demands in the summer months. In general, if 

the system can do this, it can readily satisfy the total annual requirements. 

At this time, the existing sources (the Canadian River Supply, the Sand 

Hills Well Field, the Shallowater Well Field, and the local wells in and around 

Lubbock) may be developed to handle the anticipated positive growth needs for 

the next 20 to 25 years. The principal improvements necessary to accomplish 

this need to be: 1) the construction of a raw water terminal storage reservoir 

at the City's filter plant itself, which will allow full utilization of the plant's 

potential 75 MGD capacity; 2) the addition of new wells at the Sand Hills field 

as needed to raise the output of the field to the 41 MGD supply line capacity 

and eventually to 60 MGD; and 3) the building of pump stations on the Sand Hills 

field's supply line to raise the peak delivery rate from 41 MGD to 60 MGD. 

To carry the City to the year 2020, other additional basic sources, capa

ble of furnishing approximately 140 MGD on days of peak demand, must be obtained. 

These new sources should also be able to provide an annual total of at least 

40,000 acre-feet, and ideally as much as 60,000 acre-feet annually. These addi

tional sources should be brought into service in time to avoid unduly heavy 

withdrawals from the Sand Hills Well Field. If this is done, it should be pos-
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Table 23 

1970* 

1975 

1980 

1985 

1990 

1995 

2000 

2005 

2010 

2015 

2020 

Normal 
Avg. 
MGD 

25.2 

29.4 

34.6 

40.6 

47.2 

54.8 

63.6 

73.1 

83.6 

95.0 

107.5 

Projected Water 

Year Conditions 
Acre-Feet 
per Year 

28,200 

32,900 

38,900 

45,500 

52,800 

61,400 

71,400 

81,900 

93,700 

106,400 

120,700 

Requirements 

Dry Year Conditions 
Avg. Acre-Feet 
MGD per Year 

27.6 30,900 

32.0 35,800 

37.6 42,200 

43.9 49,200 

50.8 56,900 

58.9 66,000 

68.1 76,500 

78.1 87,500 

89.2 99,900 

101.1 113,200 

. 114.1 128,200 

Potential 
Peak Day 
MGD 

66.2 

76.8 

90.1 

105.3 

122.0 

141.3 

163.5 

187.5 

214.0 

242.6 

273.9 

*Note: 1970 is included as a reference year. The actual average use rate in 1970 
was 27.2 MGD. 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water Supply, 
1971." 1971, p. 12.1. 
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sible to keep this field in operation with a peak daily output of 60 MGD through 

2020. (Table 24) 

Evaluation of a number of possibilities has led to the conclusion that the 

most promising alternatives for an additional basic supply would be the Post and 

Justiceburg Reservoir sites on the upper branches of the Double Mountain Fork 

of the Brazos River and the well fields located in Hartley County. It has been 

estimated that the Post and Justiceburg reservoir, if operated in conjunction 

with a moderate volume of supplemental storage in the proposed Canyon Lake 8 

for short-term use during periods of maximum demand, could add as much as 100 

MGD to the City's water supply. Both choices would each provide 40,000 acre-

feet per year on a dependable basis. 

It must be noted that the solution ultimately selected by the City to 

ease its projected water supply shortage will require cooperation from all 

involved parties. 

Recommendations 

If new supplies of surface water are to be brought into the City from the 

proposed Post and Justiceburg reservoirs, it is recommended that the appropriate 

City officials cooperate as soon as possible with the White River Municipal 

Water District concerning the water rights at the Post site. Also, the Texas 

Water Rights Commission should be approached concerning the applications which 

need to be filed for the water rights of the Justiceburg site. 

Second, it is recommended that thought be given to the idea of conducting 

a feasibility study concerning the possibility of regionalizing the water sup

ply and distribution system for the South Plains area with Lubbock as the dis

tribution focal point. The regional idea has been an ideal too long, with 

neither ample supporting nor non-supporting evidence being available. 

Finally, the possibility exists that the City will ultimately be unable 

to retain a third major supply source and/or present supplies will diminish 

much sooner than has been anticipated. When asked, the Engineering Department 
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Table 24 

Summary of Proposed Plan of Water Supply Development 

Sources of Supply 

Existing Facilities 

Canadian River supply 
Shallowater Well Field 
City Wells 
Sand Hills Well Field 

Total available from present facilities 

Future Development of Present Sources 

Expected future loss at Shallowater Field 
Expansion of Sand Hills Field to full 41 MGD 

capacity of existing supply line 
Addition of raw water storage and raising of 

filter plant capacity for Canadian River 
system 

Further expansion of the Sand Hills Field and 
construction of booster pump stations on the 
Sand Hills supply line, raising the peak 
delivery rate to 60 MGD. 

Total available from optimum development 
of present sources 

Estimated 
Dates 

1971 

Peak Rate 
in MGD 

41.7 
4.0 
10.0 
28.0 

83.7 

By 1981 

1971-1980 

About 1981 

Late 1980's 

-1..0 

13.0 

22.6 

19.0 

Early 1990's 137.3 

New Basic Sources of Supply 

Justiceburg Reservoir 
Post Reservoir 
Peaking storage in Canyon Lake 8 
New filter plant facilities (100 MGD) 
Additional raw water terminal storage 

at Lubbock 

Total capability of system as of 2020 

) 
)About 1990 
) 
1990-1995 

After 1995 

40.0 
10.0 
30.0 

20.0 

237.3 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water 
Supply, 1971." 1971, p. 12.4. 
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said that currently there are no plans available for the rationing of the City's 

supply of water, It would be advisable that a rationing plan be developed, 

and implemented when needed. 

REFERENCES 

1. Freese, Nichols and Endress, "Lubbock, Texas: Report on Water Supply, 
1971," 1971, p. 6.8, 

2. Ibid., p. 5.2 

3. Texas Water Development Board, "Draft: Continuing Water Resources 
Planning and Development for Texas," Volume 2, May, 1977, p. IV--413. 
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SANITARY SEWER AND WASTEWATER TREATMENT PROGRAM 

Introduction 

Lubbock has a typical gravity sanitary sewer collection system. It relies 

on the natural topography, broken into nine areas served by major trunk lines, 

for drainage purposes. A tenth area has been designated for future trunk 

installation in the southern portion of Lubbock. These areas have been supplemented 

by sewage lift stations which pump effluent over areas topographically unsuited 

for gravity flow. The purpose of this system is to collect and remove water-

borne wastes of domestic, commercial, and industrial origin to a point of treat

ment and disposal. 

The volume of the City's sewage has been found to be somewhere between 50% 

of the City's total water use. The overall ratio of sewage flow to municipal 

water useage from 1959 to 1970 was around 55%. (Table 25) Also, as with the 

City's rate of water consumption, there has been a gradual increase in the per 

capita amounts of sewage contributed daily by the City's residents and businesses. 

As a result, with a growing population and a climbing water demand rate, the 

average daily sewage contributions are also anticipated to increase for at least 

the next 25 years. Although probably too high, the Lubbock Metropolitan Council 

of Governments has offered the following table of expected average daily sewage 

contributions for the City to the year 2000. (1) 

1975 1980 1985 1990 2000 

21.1 25.0 29.7 35.4 48.2 

(In Million Gallons per Day - MGD) 

Existing Trunk Line Facilities 

All the effluent collectors drain to a specific trunk line which then directs 

the discharge by gravity flow to the appropriate wastewater treatment plant. There 

are five trunk lines leading to the Southeast Wastewater Reclamation Plant. These 

are 1) Trunk line "A" (23rd Street); 2) Trunk line "B" (26th Street); 3) Trunk line 
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Table 25 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 . 

1968 

1969 

1970 

Note: 

Lubbock Sewage 

Population 

123,800 

128,691 

132,800 

136,900 

140,700 

142,900 

145,900 

148,600 

149,100 

149,200 

148,900 

149,101 

Population counts 

Treatment 

Average 
NW Plant 

for 

-

-

-

-

-

.17 

.17 

.30 

.37 

.46 

.67 

1960 

Plant Flow Rates: 

Sewage Flow Rates 
SE Plant 

9.28 

and 

9.96 

10.54 

11.55 

11.72 

12.13 

12.64 

13.39 

13.95 

13.38 

13.42 

13.46 

1970 are from 

: 1959-

in MGD 
Total 

9.28 

9.96 

10.54 

11.55 

11.72 

12.13 

12.81 

13.56 

14.25 

13.75 

13.88 

14.13 

the U. 

1970 

Ga 
Per 

1/Day 
Capita 

75 

77 

79 

84 

83 

85 

88 

91 

96 

92 

93 

95 

S. census. 
Figures for other years were derived form the census data and 
City Water Department records. 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water 
Supply, 1971." 1971, p. 10.6. 
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"C" (34th Street); 4) Trunk line "D" (50th Street); and 5) Trunk line "E" (74th 

Street). Line "F", which also feeds effluent into this treatment plant, is an 

outfall line which is fed by both Trunk lines "D" and "E". (Figure 10) 

Each trunk line serves a specific drainage area and population, and is 

generally located at the lowest topographical point in that area. Adequacy of 

the trunk line is determined in part by the population served within a specific 

drainage area. This population must be viewed from a current basis and a projected 

basis. Lines that have become overloaded and which require immediate attention 

are highlighted through a current basis analysis. Also, by watching city growth 

patterns and considering the effects of a saturated population condition, potential 

problems might be pinpointed and the affected wastewater lines accordingly modified. 

Thus, it should be recognized that there is an interacting effect between the 

placement of sewer mains and the anticipated direction of city growth. 

The extension, modification, and maintenance of wastewater trunk line costs 

are affected by varying factors. It is difficult to state in general terms how 

much the installation of trunk lines will cost. Rather, each installation has 

to be evaluated on its own conditions and situation. 

As far as the City's current needs are concerned, development of Trunk line 

"G" has been recommended. It has been anticipated that this line will serve 

several areas in the south section of the City, namely: 1) the area between 

66th Street and 82nd Street from the Brownfield Highway to Frankford Avenue; 

2) the area between 82nd Street and 98th Street from the Brownfield Highway to 

Peach Avenue; and 3) all areas east and west of Loop 289, south of 66th Street 

and east of Holly Avenue. 

For the most part, the north section of the City has adequate wastewater 

trunk lines and facilities. However, there have emerged two areas of concern. 

First, if there occurs the anticipated population growth, especially in the north

west sections, the lines and facilities are not equipped for unlimited expansion. 
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However, the loading conditions have not been exactly determined for most of this 

area. For the second area, the Overton Subdivision, loading conditions have been 

estimated. While this area initially developed as a single-family residential 

conclave with adequate trunk line facilties, it has evolved into multi-family 

residential use, because of the housing needs of Tech students. The result has 

been a straining of the trunk line capabilities in this area. Remedial action 

has helped to ease the burden, but not necessarily to solve the problem. 

Existing Treatment Facilities 

Currently, the City's wastewater trunk lines are linked with either of two 

treatment plants. The first plant is the Northwest Wastewater Reclamation Plant, 

built in 1962. It is located just north of the intersection of the Clovis Road 

and Loop 289. It treats sewage collected from Texas Tech University and certain 

areas of the extreme northwest portions of Lubbock. While this design capacity 

is 0.75 MGD, it has been handling an average of 1.2 MGD for some time. All the 

effluent from this plant is pumped to a holding pond on Texas Tech property and 

is subsequently used for irrigation purposes on Tech-owned farmland. Although 

a line to relieve overloaded conditions for the Northwest Plant was recently 

constructed along the Yellowhouse Canyon to connect with the Southeast Plant, 

it has been projected that the Northwest plant eventually will be abandoned. 

The second treatment facility, the Southeast Wastewater Reclamation Plant, 

is, in reality, three separate plants. Two of these sections are single-stage 

trickling filter plants. The third section is an activated sludge system. The 

maximum capacity of Plant No. 1, built in the 1940's, is 5.0 MGD. When a 1967 

analysis showed that these plants were overloaded, a third facility was attached 

to the existing sections. This 1972 plant has a capacity of 12.0 MGD. Thus, the 

total treatment capacity for the Southeast plant was lifted to 26.0 MGD. In a 

manner similar to that of the Northwest treatment facility, treated wastewater 

from the Southeast's facilities is pumped to the holding pounds of Frank Gray's 

farm, located east of Yellowhouse Canyon, and used as irrigation water for his 
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farming operation. Also, a portion of this effluent is sold to the Southwestern 

Public Service Plant and utilized for industrial cooling purposes. 

Reclamation of Municipal Wastewater 

The City, has been reclaiming and reusing much of its municipal wastewater. 

For the past six years, reclamation and reuse has been divided between two 

principle concerns. Recently, a third use for this water has been developed 

and is being implemented. 

For a number of years, the sewage treatment plant effluent was put to beneficial 

use solely for irrigation purposes. Until late spring of 1971, all effluent from 

the Southeast Wastewater Reclamation Plant had been used on Frank Gray's farm

land to irrigate crops not intended for human consumption. As described earlier, 

smaller amounts of water processed by the Northwest Plant have been used for 

irrigation by Tech. 

As of 1971, part of the effluent processed by the activated sludge facilities 

at the Southeast Plant began to be pumped to Southwestern Public Service's 

generating plant for use as condenser cooling water. While the City is currently 

delivering approximately 3.8 MGD of effluent to the plant, it is anticipated 

that this effluent use will increase to a constant level of 7.9 MGD by or before 

1980. (Table 26) The contract with Southwestern Public Service allows for a 

maximum of 12.35 MGD of effluent to be delivered. It is doubtful, however, that 

such an amount will be utilized in the near future by the plant. In 1976, 

Southwestern Public Service paid the City about $225,000 for the use of this 

effluent. For the future, it has been suggested that Lubbock Power and Light, 

along with other area businesses, might be able to utilize this effluent, if 

they made the appropriate modificiations in their respective plant facilities. 

As Table 26 indicates, neither irrigation nor generating cooling purposes 

will utilize the entire supply of effluent in the future. The immediate outlook 

appears to be that deliveries to the power plant will diminish the volume of 

effluent remaining available for irrigation until after 1985. Thereafter, the 
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Table 26 

Projected Availability of Reclaimed Wastewater 

- Annual Average Flow Rates in MGD -

1975 

1980 

1985 

1990 

1995 

2000 

2005 

2010 

2015 

2020 

Potentially 
Available 
For Re-Use 

14.7 

17.3 

20.3 

23.6 

27.4 

31.8 

36.6 

41.8 

47.5 

53.8 

Southwestern 
Pub! 
Co. 

ic Serv 
Req'm' 

5.0 

7.9 

7.9 

7.9 

7.9 

7.9 

7.9 

7.9 

7.9 

7.9 

'ice 
ts. 

Balance for 
Irrigation or 
Other Uses 

9.7 

9.4 

12.4 

15.7 

19.5 

23.9 

28.7 

33.9 

39.6 

45.9 

Source: Freese, Nichols and Endress. "Lubbock, Texas: Report on Water 
Supply, 1971." 1971, p. 10.8. 
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increase in quantities of wastewater will make significant amounts available for 

more irrigation or other purposes. One continued use will be to supply make-up 

water for the City's Canyon Lakes. 

In 1971, Freese, Nichols and Endress indicated that the suggested withdrawal 

of groundwater, which previously had been irrigable effluent from beneath Frank 

Gray's property, was a superior method of providing make-up water to the Canyon 

Lakes than other alternatives, in terms of quality and economy. Late in 1976, 

the drilling of 27 wells, which would produce an average of 5 MGD for the Canyon 

Lakes' needs, began. 

Once this system is completed, the City will be using and then reusing its 

water supply in three ways: 1) domestic consumption; 2) agricultural and industrial 

purposes; and 3) recreation. 

Proposed Sewer System Expansion 

Various analyses have showed that the City's overall sanitary sewer and 

wastewater treatment program is fairly adequate. However, various problem and 

potential problem areas have emerged which require correction. 

First, the Northwest Wastewater Reclamation Plant is still operating under 

design overload conditions. Also, administrative officials from Texas Tech 

University have indicated that any additional water supply to their farming oper

ations is not desirable. Therefore, expansion of the plant's facilities is not 

desirable. Instead, the facility may soon be abandoned. 

To serve the Northwest area of the City adequately, especially if its popu

lation begins to expand rapidly, it has been suggested that trunk line expansion, 

along with construction of appropriate sewer mains, should be undertaken. The 

bond election in May, 1977, provided funds for some initial efforts to be under

taken. In addition, plans have been made to construct another trunk line to 

connect with the outfall in the Yellowhouse Canyon at Avenue K. This line is 

currently underused,since population expansion in east Lubbock has not yet 

materialized. Continuation of this facility to the Southeast plant v/ould be 
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undertaken when the Avenue K trunk line begins to reach its peak load. In this 

manner,the wastewater from northwest Lubbock would be properly handled. 

Second, while the 1972 expansion of the Southeast Wastewater Reclamation 

Plant was to provide the City with an adequate overall system, based on an average 

of 90 GD per capita and a projected population of 289,000,until 1980, it has 

been realized that the growth rate has not been as great as had been predicted. 

Using the same per capita water consumption figure (90 GD),it has been predicted 

that the present treatment facilities should be adequate until 2000, or until 

the population reaches approximately 290,000. 

Difficulties with the reclamation plant have arisen. The May, 1977, bond 

election has permitted the issuance of over $3 million in bonds, most of which 

will be spent to upgrade the Southeast plant. There is a pressing need for 

the improvement of the plant's method of sewage treatment, so that the City once 

again can comply with the State's water quality standards. 

Third, it has been proposed through the bond election that needed construction 

of trunk lines and water mains be permittted in those developing sections of 

southwest and northwest Lubbock. The overall cost of this expansion cannot pre

sently be determined. Factors such as 1) line and main size; 2) materials; 

3) line depth; 4) soil conditions;and 5) general economic conditions, will cause 

costs to fluctuate. 

Finally, with regard to present and projected population growth and the 

direction of the City's physical growth, there has been consideration for con

struction of a new wastewater reclamation plant to be located in southeast Lubbock 

County. At the present time, the Engineering Department of the City has been 

unable to predict how much wastewater might be treated or how much the cost for 

such a plant would be. It has been suggested that a new facility would not 

only ease the burden on the Southeast plant, caused by an expanding population 

in the south part of the City, but also, it could be utilized as an integral 

part of a regional sewage system installed for Lubbock and its surrounding 

communities. 
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Regional Collection and Treatment Facilities 

Once again, the Lubbock Metropolitan Council of Governments has discussed 

the possibility of a regionalized public service. It is felt by this organi

zation that during the years 1990 to 2020, demands for wastewater treatment and 

reclamation will increase so significantly with positive growth that joint 

efforts on the part of its member cities, in combined operations with the City 

as the focal point, would not only be advantageous but may be required. As before, 

there has not been any plans formally purposed or developed to regionalize this 

service. 

Interestingly, while the apparent future need for a regionalized sanitary 

sewer and wastewater treatment program has been forecast, the prospects of multi-

city use or joint operation of sewers and treatment plants, such that sewage 

could be pumped to a central location and treated, have been regarded by this 

intergovernmental body as being very dim. It is felt that only through the 

contingent development of successful reuse and impoundment projects, would it 

be possible that regionally located wastewater plants could receive raw sewage 

from metropolitan communities through extended trunk lines or force mains. 

Therefore, two suggestions have been put forth which would maintain the 

notion of regional wastewater services. First, close planning and development 

coordination should be established by metropolitan cities, especially Slaton, 

Shallowater, and Idalou, with the City and its departments, so that the benefits 

of multi-city use of facilities can be considered. Second, with the emergence 

of a regionalized sewer system during the 1990 to 2020 period, a framework for 

the operation and advance planning of such a system should be realized as soon 

as possible. 

Conclusions 

There are two key flaws in the City's sewer and wastewater treatment program. 

The first deficiency centers on the existing treatment facilities. The Northwest 
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Wastewater Reclamation Plant is outmoded and overtaxed by its daily iequ.reii.jni.:>. 

While presently able to serve that part of the City, its effectiveness, with any 

substantial population growth will immediately dwindle. While in better physical 

shape, the Southeast Wastewater Reclamation Plant is failing to provide effluent 

which meets current State standards. This aids neither the City nor the region. 

The promised renovations will hopefully remove the present faults. 

The second problem is seen in the City's difficulty in providing proper and 

adequate wastewater services to those areas of the City which are expanding, 

particularly the southwest and northwest. The provision of wastewater trunk 

lines and facilties in these areas appears to be a reactive function, rather 

than a result of pro-active coordination on the part of all involved parties. 

As with highways, the placement of trunk lines and sewer mains will determine 

growth patterns. 

Recommendations 

As with the previously suggested regional water supply and distribution 

system concept,a feasibility study should be considered to examine the possible 

costs and benefits of a regional sanitary sewer and wastewater treatment program, 

with the City's physical facilities as the focal point.In this manner, various 

useful planning activities may be undertaken and certain projected metropolitan 

trends evaluated. 

In addition, the possibility that more wastewater effluent might be used 

by Lubbock Power and Light in their facilities and by other Lubbock businesses, 

should be examined. With a growing population,the amount of wastewater will be 

increased. Thus, its availability for commercial usage, as well as for recreational 

and agricultural uses, will be enhanced. 

Also, with increased population growth on the west side of Lubbock, it is 

possible that a direct need for a wastewater reclamation plant of adequate capacity 

will become evident in this area. Although, present proposals seek to close the 

present Northwest plant and to achieve a trunk line link-up, it is recommended 

-98-

http://iequ.reii.jni


that a future plant in this expanding section of Lubbock be kept in .onsidt v. ,jii. 

Further, industrial wastes might be inspected on an individual basis. In 

this manner, separate discharge treatments might be provided which will insure 

total treatment compatability with the rest of the City's treatment program. 

Finally, it has been recommended that a tertiary method of wastewater 

treatment be installed at some point in the City's system. (2) Installation of 

this treatment method would help ensure the maximum protection for the City's 

residents as the wastewater effluent is redistributed. Also, State standards 

would be met and probably exceeded. 

REFERENCES 

1. Hudgins, Thompson, Ball and Associates, Inc., Lubbock Metropolitan 
Council of Governments: Metropolitan Water and Sewer Plan. February, 1969, 
p. 10. 

2. Ibid., p. 21. 
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STORM SEWER SYSTEM 

Introduction 

The storm sewer system of the City consists of both natural and man-made 

channels and conduits which convey those storm surface waters (storm run-off) 

which have not percolated into the soil to points outside the areas of initial 

collection. 

The importance of adequate run-off disposal is emphasized by the results of 

flood damage, primarily in the form of real and personal property loss. Also, 

flooding during periods of high surface run-off has caused widespread inconven

ience and loss of valuable time. 

Thus, it has become the central focus of the City's urban storm drainage 

facilities to prevent flooding and to eliminate the resultant inconvenience 

that flooding places on the City's residents. 

Existing Storm Sewer Facilities 

The climate of the South Plains region is semi-arid. It is a trans

itional location with desert conditions on the west and humid climates to the 

east and southeast. Precipitation in the area is characterized by its erratic 

nature, varying during the known period of record from as much as 40.55 inches 

to only 8.73 inches annually, and from as much as 13.93 inches to zero inches 

in one month. (1) 

In general, there are three types of precipitation which are character

istic of the rainfall on the South Plains. First, there is the intermediate 

or continuous precipitation. Resulting from colder air being transported into 

the region by frontal activity, this type of rainfall is associated with the 

slow, upward movement of large air masses. The second type is drizzle, which 

is indicative of a stable air mass with little or no vertical motion, which 

allows small drops to fall out of the clouds. Third, showers or squalls account 

for a large portion of Lubbock's precipitation, particularly in the spring and 
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summer. When^warm, moist tropical air is carried inland from the Gulf of Mexico, 

this air mass produces moderate to heavy afternoon and evening convective 

thunderstorms, sometimes with hail. These storms, which start and end suddenly, 

are usually of short duration. This type of precipitation is indicative of in

stability. For Lubbock, the annual precipitation is 18.08 inches, with about 80 

percent of this rainfall occurring in a seven-month period from April to October. 

(Figure 11) However, this rainfall is not predictable nor steady. Rather, South 

Plains storms are generally of high intensity and very erratic durations. Rainfall 

intensities have ranged from less than 0.50 inches per hour to more than 3 inches 

per hour. The Lubbock weather station has recorded as much as 1.15 inches in a 

ten-minute period. 

With these wide-ranging fluctuations, the City's storm sewer program has 

been concerned with anticipating the unexpected in the way of immediate and 

intensive rainfall, where quick and large accumulations of water are the result. 

Two methods of analysis were employed while developing the City's storm sewers. 

First, a 3%-year intensity-frequency curve was utilized. With a few exceptions 

the City's approximately 40 miles of storm sewers have been designed with capac

ities to handle rains of an intensity up to 1.5 inches in one hour or 1.75 inches 

in two hours. (2) This corresponds directly with the data presented on a 3% -

year intensity-frequency curve. Second, the City uses a 10-year intensity-

frequency curve to size the more important trunk sewers. 

Although the use of both the 3%-year and the 10-year intensity-frequency 

curves for the design of the City's storm sewer system will not preclude storm 

flow from exceeding the capacity of the storm sewers at times, it has been found 

that some surface drainage is normally acceptable. Thus, flow in a storm sewer 

designed to take the full run-off from either a 3^-year or 10-year rainfall, 

combined with an acceptable amount of surface drainage, will give protection 

from a higher intensity rainfall. 

The City's storm drainage is handled through two types of systems. The 
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first system, located primarily in the downtown area, is a storm sewer networ,^. 

Water drains into the underground system and is carried into the Yellowhouse 

Canyon. 

The second system entails designing street systems to direct run-off to the 

nearest playa lake. When the lake fills to capacity and overflows, the amount 

and direction of this flow is predicted with additional channels and streets de

signed to carry the overflow across the low point in the transfer area into 

an adjoining lake. It has been anticipated that the channeling of overflow in 

this manner should ultimately result in optimum surface water storage. 

The Playa Lakes System 

Over 100 shallow depressions of typically circular outline dot the Lubbock 

area. During rainy periods, these depressions are transformed into ponds and 

lakes. These tanks, or playa lakes, generally provide storage for run-off 

water. As previously pointed out, large amounts of rain and run-off produce 

a chain reaction effect for the overflow as it drains from one playa lake to 

the next in the chain. Finally, the flow is directed to stream beds that 

ultimately empty into the Brazos River drainage system. 

The service that these lakes were naturally offering was not fully appreciated 

until recently. Traditionally, these lakes have been considered detrimental to 

new residential development and regarded as nuisances too often. This attitude 

has been changing through both legal means and aesthetic considerations. A City 

ordinance, passed in 1973 prevents developers from changing the holding capacity 

of any playa lake included in the storm drainage system. Also, developers have 

been instructed not to alter the natural sequence of flow when establishing 

streets and other drainage systems. In addition, developers are beginning to 

realize aesthetic advantages in these lakes. They have been required to orient 

their developments to overlook these open space areas, and even to dedicate park 

land where required by the Parks Board. 
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Problem Areas 

There are two natural phenomena which have made the provision of adequate 

storm drainage facilties one of the most expensive and difficult services the 

City is called upon to provide. The first phenomena, the erratic and often 

heavy deluge-type rainfall,has already been discussed. The City has been com

pelled to provide large-size storm sewers. Second, two types of ground slopes 

which occur in Lubbock cause storm sewer construction for the City to be more 

expensive than in some other cities. The flat, natural ground slopes that 

occur in most of Lubbock, generally 1' to 2' drop per thousand feet of distance, 

do not provide what is normally considered adequate drainage flow for storm 

sewers. Conversely, the uplift of the Yellowhosue Canyon rim necessitates the 

expense of a drop cut, sometimes made in rock, in order for appropriate pipelines 

to empty into the Canyon. Also, extra expense results when storm sewer pipeage 

is required to be placed beneath railroad tracks. 

In 1969, the cost to provide adequate drainage in Lubbock's urban areas 

was set at approximately $1 million per square mile. As has been seen before, 

this figure should be modified by the addition of at least 10% to 15% per year. 

Probably, a workable figure would currently range around $2 million per square 

mile. 

There are currently a number of problem areas involving the storm sewer 

drainage system at different points in Lubbock. First, the rim of the Yellow

house Canyon, normally a dry stream bed running through and alongside the City 

which ultimately carries the City's storm water out of the area, is generally 

higher than the surrounding terrain. This makes it impossible to grade drain

age street systems to carry water into the Canyon. This drainage system is 

further hampered by a network of railroad tracks that generally run parallel to 

the Canyon. They unintentionally act as barriers which tend to concentrate 

run-off water in the downtown area. In addition, as the Central Business Dis

trict (CBD) of Lubbock is almost fully developed, any system of open channel 
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drainage is essentially precluded, mainly because of the prohibitive right-or-

way costs involved with such a project. Therefore, the only practical solution 

to the disposal of CBD storm water is through an underground storm drainage 

system which terminates in the Yellowhouse Canyon. 

A second area having drainage problems is bounded by the Seagraves Branch 

of the A.T. & S.F. Railroad on the northeast and by the east/west breakline 

along 16th and 17th Streets on the south. In 1973, a storm sewer running along 

Avenue R, beginning at 18th Street and terminating in the Yellowhouse Canyon to 

the north, was completed. It helps relieve the flooding situation which has 

occurred in the vicinity of Avenue Q. 

Third, major problems have been arising when the lakes in Stumpy Hamilton 

Park and Mose Hood Park have overflowed not only the low areas at 25th Street 

and Avenue A, but also the surrounding homes in the area. Currently, the storage 

capacities of both lakes are inadequate to handle the incoming flow of water. 

During flood conditions, there is a greater inflow (600 cubic feet per second) 

of water to Stumpy Hamilton Park than leaves through the storm sewer connected 

to the Mose Hood Park, which also receives a greater inflow (755 c.f.s.) than 

outflow. Similarly, the 25th Street and Avenue A area (460 c.f.s.) receives 

more than flows out of the area. It has been recommended that the storm sewer 

system along 23rd Street, extending to the Yellowhouse Canyon, be enlarged. Also, 

Avenue A drainage conditions will be improved in the near future. In May, 1977, 

part of the $473,000 in approved bonds was set aside for this activity. 

The remaining amounts of the May, 1977, bond election are to be allocated 

to improve drainage systems along 50th Street, the downtown drainage problems, 

and to install new storm sewer inlets when state highways are built through the 

City. 

Finally, the rapidly developing southwest and northwest sectors of the City 

have caused certain disruptions in the natural run-off process of the storm 

sewer system. While temporarily anticipated, it is not known if these problems 
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may be quickly solved once these areas become settled and their contours estab

lished. The City should carefully watch these developments in order to promptly 

regulate the location of playa lakes, overflow corridors, and the direction of 

storm overflow. 

Conclusions 

Under most circumstances, the City's storm sewer system prevents hazardous 

and destructive flooding throughout most of Lubbock.This system has reduced the 

amount of resident inconvenience which may be attributed to faulty drainage 

facilities. Of course, there are freak natural occurrences where the system 

becomes overloaded due to the immediate and rapid volume of rainfall. But, 

in fairly short order, the City's system restores itself. 

Certain problem areas in Lubbock which are not adequately served by their 

present drainage facilities. Several of these have already been identified and 

the difficulties examined. At present, it seems that the City is going about 

handling these deficiencies in a piecemeal fashion. Alterations have been 

occurring as funds become available. 

Recommendations 

Correction of the current problem drainage areas should be completed in a 

fashion that will integrate the effects of these improvements into the overall 

functioning of the City's storm sewer system. Of course, if these alterations 

are to be completed in the near future, more funds will have to be forthcoming, 

either from general revenue monies or from bond allocations. 

Also, improvement, upgrading, extension, and repair of the City's storm 

sewer system must be considered for the future. As with the water supply and 

distribution system and the sanitary sewer and wastewater treatment program, 

a number of varying, but ultimately interlocking Factors, will determine the 

future needs and requirements for a well-functioning storm sewer system. One 

recommended method which might be utilitized to prepare for the future is the 

adoption of specific design criteria. While "ideal" storm sewers would remove 
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all storm run-off, it has been recognized that these facilities would cost 

more than the value of the protection they afford. As a practical approach to 

this problem, criteria for the design of storm sewers should continue to in

corporate a varying rainfall intensity-frequency curve. By this criteria, larger 

and more important trunk lines and/or outfall storm sewers might be designed 

to handle more severe storm conditions and their results. 

Third, the run-off which enters the Yellowhouse Canyon might be monitored 

for the types and levels of pollutants present. It is important that the Canyon 

Lakes do not inadvertently become breeding grounds for diseases or a community 

cesspool of run-off wastes. 

Finally, the installation of storm sewers will have a direct effect on 

growth patterns. Their impact will be similar to that of sanitary sewer trunk 

lines. The locations for new storm sewers should be picked with possible growth 

patterns and their consequences in mind. Possible trouble spots, such as flood 

hazard areas, should be recognized and either alleviated or avoided. 

REFERENCES 

1. City of Lubbock, Texas "Report: Urban Drainage Study: May, 1969" p. 1-3. 

2. Ibid., p.1-5. 
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SOLID WASTE DISPOSAL 

Introduction 

The factors which determine quantities and characteristics.of solid waste 

produced by a community include its geographic location, population density, 

employment opportunities, types of industries and businesses, governmental 

activities, and availability of source material. For Lubbock, refuse which 

is generated in this area has been considered typical of the solid wastes produced 

by other communities whose major businesses are warehousing, light industry, 

and education. 

While the management of solid waste involves such activities as gathering, 

storing, transporting, treating, utilizing, handling, recycling, recovering, 

and finally disposing of the waste materials, these functions may be divided 

into two basic components: 1) collection, which makes up 80% to 90% of the 

total cost of solid waste disposal activity; and 2) processing, which takes up 

the remaining percentage of public expenditures for solid waste handling. The 

City has considered these costs as it has developed its solid waste disposal 

services. 

Collection 

Several methods of collection and transportation of solid wastes are used 

in the Lubbock area. 

The most widespread technique presently employed is containerized collection 

by one-man 28-cubic yard side-loading trucks. In 1972, a public vote endorsed 

this containerization program for residential refuse collection. The cost for 

original purchase of 12,500 containers was set at $2.4 million. However, as 

the estimated number of required containers grew to over 15,000, the cost increased 

to a level exceeding $3.1 million. The container increase has been attributed 

to Lubbock's rapid growth and increased boundaries (due to annexation). 

Although the original completion date was set of October, 1974, the con-
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taineriztion program was not completed until 1976. Increased demand and slo'. 

equipment delivery delayed the program for many months. With this project 

now completed, the City continues to provide appropriate containers to develop

ing areas within Lubbock. 

In addition to offering containerization for Lubbock's residential areas, 

the City also provides containerized collection services to many commercial 

facilities and apartment complexes, as well as its own separate brush collec

tion process. 

Besides the City's solid waste services, six private commercial haulers 

have been authorized by the City to transport wastes to the local landfill. 

However, by City ordinance, these private collectors may not offer their ser

vices to single-family residences. The City also permits wastes to be hauled 

by assorted privately-owned vans, trucks, and cars. 

Processing 

The processing procedure for solid waste disposal, as determined by the 

City, consists of two general steps. First, as waste is being collected it is 

compacted within the truck at a 3:1 ratio. Once the trash reaches its final 

dumping destination, compaction is increased to a ratio of 4:1. 

Second, the compacted waste,along with other solid refuse, is buried in the 

City's landfill. 

The present site of the City's landfill operation is a 320-acre area 

located approximately six miles north of Lubbock's Central Business District 

and about one mile west of the Lubbock Regional Airport. (Figure 12) This 

facility is the only State-approved Type I sanitary landfill located in Lubbock 

County. It disposes of all residential, commercial, and industrial wastes 

generated within the City, including the solid refuse from Texas Tech University. 

In addition, wastes from Reese Air Force Base and the Cities of Shallowater and 

Wolfforth are accepted. 

Both the trench and area-fill methods of disposal are used at this sanitary 
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facility. In the trench method, solid waste is placed in a trench, leveled, 

compacted, covered with earth, and compacted again. The cycle is repeated until 

the trench is filled, then a thicker layer of dirt is spread on top and com

pacted for sealing. The purpose is to build a series of pockets or cells. 

With an area-fill, refuse is placed on top of the ground, compacted, covered 

with a layer of earth, and compacted again to build a series of cells. Here 

again, the cycle is repeated until the area is filled and sealed with a thicker 

layer of earth. 

To better Control windblown material, one of the two separate working fills 

is used, after the predominant wind direction has been determined. In addition, 

a separate section of the landfill is used for the disposal of large brush, 

construction refuse, and demolition wastes. 

Presently, the City's sanitary landfill receives in excess of 150,000 tons 

of solid waste each year. The total yearly tonnage for 1975 was estimated as 

154,000 tons or 2,963 tons per week^ A generation rate to 4.935 pounds per cap

ita in 1975 has been calculated. The composition of this waste is presented 

in Figure 13. 

The current landfill operation was started in May, 1971. With a continuing 

positive growth policy, it has been anticipated that Lubbock's projected solid 

waste generation will force the opening of a new landfill site within 20 years. 

(Table 27) The rising amounts of generated solid waste will be caused by the 

increasing populations of the western portions of the City. (Figures 14 and 15). 

Either a no-growth or a growth management policy could prolong the life 

of the present landfill. With a population ceiling and a total land area which 

have been set, a no-growth policy will determine how much longer the landfill's 

operation can be extended beyond 1995. (Figure 16). A no-growth policy might 

lead to stabilized collection and processing costs. 

While not as definite and stable as no-growth, a growth management approach 

could allow the landfill added years of operation. (Figure 17) Managed growth 
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Table 27 

Projected Solid Waste Generation 

for the 

City of Lubbock, Texas 

Date 

1975 
1980 
1985 
1990 
1995 

Population 

171,100 
179,227 
193,219 
206,542 
218,813 

Yearly Sol id Waste Generation 
(tons) 
154,100 
161,400 
174,000 
186,000 
197,000 

Source: Henningson, Durham & Richardson, Inc. of Texas "Feasibility 
Study: Energy Recovery From Solid VJaste, July, 1976." 1976, 
p. III-ll. 
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could aid the collection services by keeping the City's development within ,. '. 

sonable boundaries. Also, collection and processing costs might be spread more 

evenly across the City, as certain areas, particularly in the eastern sectors, 

become developed or undergo redevelopment. 

It is expected that the landfill facility will continue to receive the 

solid wastes from its additional contributing communities into future years, 

regardless of the growth approach. 

Increasing concern about the effects of air pollution eliminated the City's 

third processing method; incineration of solid wastes is no longer lawful. The 

open burning system, which was located along East 37th Street, is no longer in 

operation. 

The benefit which the City has received from its methods of processing 

solid wastes is that its facilities, when outmoded or filled to a saturation 

point, have been able to be "recovered." The method used by the City for land

fill reuse consists of the following procedure. Upon completion of the fill 

operation,the land area is covered with two feet of top soil, as required by 

law, and then planted with some form of ground cover. Several former processing 

sites have been recovered in this fashion throughout the area. Mae Simmons 

Park, now a large public facility in East Lubbock, was a sanitary landfill 

at one time. In addition, the Bowman landfill, located just south of the present 

sanitary fill site, was fully utilized by 1973. It has already been recovered. 

Finally, the former incinerator location is presently in the midst of being 

reclaimed for public use. 

Energy and Materials Recovery 

Solid waste disposal can be accomplished by various alternatives which 

may or may not include energy and materials recovery. (Figure 18) Costs, in

cluding land acquisition, labor, and equipment, plus public acceptance, pro

vide a certain set of circumstances for Q'^ery municipality which'dictate the 

feasible and acceptable disposal method. For the City, the increasing amounts 
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of solid waste generated by the community, the decreased supply of manpower, 

and the rising costs of collection itself has led to a re-evaluation of the 

exisitng City method of processing solid wastes. 

Under the direction of the Lubbock City Council, the consulting firm of 

Henningson, Durham & Richardson, Inc. of Texas (HDR) analyzed four methods of 

energy and materials recovery (EMR): 1) a steam generation system for Tech 

2) pyrolysis gas production for Texas Tech; 3) supplemental fuel for Lubbock 

Power and Light and/or Southwest Public Service; and 4) steam generation and 

distribution for Lubbock's Central Business District. (Figure 19). 

A conventional approach of producing steam by burning solid waste refuse 

year-round could be utilized by Tech. If the University needed an expanded 

steam supply for air-conditioning the campus, this steam generation system 

could prove to be yery economically acceptable. However, the University will 

need to build and operate the required boiler facilities and purchase the 

refuse-derived fuel from the City. 

Pyrolysis is a special high temperature distillation process conducted 

in a controlled oxygen deficient atmosphere to produce a solid carbon residue 

and a low-grade fuel oil or gas energy product from the solid waste. HDR found 

that Tech might be able to utilize this pyrolysis process. The problem with 

pyrolysis is that it generally combines a high capital cost with relatively 

high operating costs. 

According to HDR, the supplemental fuel alternative designed for Lubbock 

Power and Light and/or Southwestern Public Service has also shown great poten

tial. While it has been anticipated that one or both of these utilities may 

have coal-fired facilities in or near Lubbock by the mid-1980's, no coal-fired 

boilers now exist. Also, the economic acceptability of this alternative depends 

greatly upon present and future fuel costs. 

The steam generation distribution system, the fourth alternative evaluated 

by HDR, would provide steam to heat and/or cool the Civic Center Complex, City 
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Hall, and other large buildings with steam systems in the downtown area. The 

processing and steam generation facilities would be identical to those suggested 

for the steam generation system at Texas Tech. Since steam could reason

ably be sold for approximately seven months out of the year, only 7/12 of the 

yearly fuel credit can be assigned as revenue for this system. During the 

remaining five months, the majority of the steam would be wasted. 

Thus, the downtown steam generation and distribution system will always 

have a higher net cost, due to the lower usage of the steam produced under the 

existing conditions. Large-scale modifications of cooling systems in the CBD 

would have to be undertaken in order to fully utilize the total amount of steam 

produced by a refuse-derived fuel. 

The positive environmental effects of an EMR system include: 1) an avail

able energy source;2) diminished solid waste disposal problems; and 3) recovery 

of resources. With an energy and resources recovery system in operation, only 

60,120 tons of solid waste per year would be landfilled. This contrasts to 

the expected 1995 total of 197,000 tons, which would have to be landfilled if 

an EMR system were not in operation. Such a recovery system will reduce the 

amount of solid waste that should be landfilled by a predicted 70%. However, 

the market which would be receptive to products drawn from an EMR facility 

has a mixed character. 

Cost estimates, including the capital costs and annual operation and 

maintenance expenses, have been prepared for each of HDR's evaluated EMR systems. 

(Table 28) These estimates were based on 1974-75 prices and a yearly solid 

waste tonnage of 154,000 tons. The costs have also been compared with the estim

ated landfill cost to determine the economic acceptability of the processes. 

The landfill cost per ton of $3.58 includes the cost per ton of approximately 

$2.15 and the replacement cost of $1.45 per ton for the capital equipment which 

is to be acquired every five years. 
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1 
1—' 
ro 
tn 

Total Capital Cost 

Total Annual Cost 
(Processing Annual 
Cost*) 

Cost Per Ton 
(154,100 TPY) 

Cost Per Ton 
After Revenue 
Credit 
(154,100 TPY) 

Es 

Texas Tech 
Steam Genera
tion System** 

$23,665,820 

4,006,050 
(1,680,740)* 

$26.00 
(10.90)* 

$18.41 

(3.32)* 

Table 28 

timated Cost Summary Sheet 

Texas Tech 
Pyrolysis 
System** 

$28,380,190 

5,615,875 

$36.44 

$30.31 

Supplemental 
Fuel** 

$15,001,115 

2,987,725 

$19.39 

$11.80 

Downtown 
Steam 
System** 

$30,025,190 

4,720,145 

$30.65 

$25.48 

Landfill 

— 

$551,678 

$3.58 

$3.58 

*These costs would estimate the City of Lubbock's disposal cost if Texas Tech was to build 
and operate a solid waste fuel fired boiler. 

** Costs do not include price of land on which facility(ies) are located. 

Source: Henningson, Durham & Richardson, Inc. of Texas. "Feasibility Study: Energy and 
Recovery from Solid Waste, July, 1976." 1976, p. 1-6. 



Conclusions 

All foLir energy and materials recovery processes evaluated by HDR were 

judged to be technically feasible. It was felt that such items as aesthetics, 

noise levels, amount of traffic and airborne emissions would have to be assessed 

for their impact prior to the final design and construction of an EMR facility. 

The effect of each of these factors varies, depending upon the location of the' 

plant. 

Although these techniques were found to be technically adequate, HDR 

determined that, when compared to the estimated existing landfill cost, none 

of the apprpaches were satisfactory for the City of Lubbock at this time, due 

to their costs. This economic evaluation was in terms of primary energy costs, 

construction costs, and landfill costs. HDR felt it unwise for the present to 

render an estimate which would predict the time when an energy and materials 

recovery plant in any form would be economically tolerable for the City. The 

uncertainty of inflation rates and price escalations effects the construction 

industry, the natural gas industry, and other entities to such an extent as 

to make present projections very tentative and perhaps hazardous. 

However, with continually rising fuel prices and subsequent rises in land

fill disposal costs, the net per ton cost of energy and materials recovery pro

cesses may eventually gain a parity with current City costs for solid waste 

disposal. Also, the negotiation of long-term contracts for the use of solid 

waste as an energy source as well as an extensive contract for recovered ferrous 

metals with an increase in both the drop charges and local taxes will increase 

the feasibility of an EMR system for the City. 

As for the alternatives offered to the City by HDR, the following points 

must be considered in terms of their overall feasibility for Lubbock. First, 

the steam supply system for Texas Tech will be useful as a larger steam supply 

is required by the University and/or as fuel costs render steam generation eco

nomical. Second, a coal-fire generation plant will need to be built for the 
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implementation of the scheme designed for Lubbock Power and Light and/or South

western Public Service. Third, the CBD steam supply system will be acceptable 

when energy supply costs reach a level which justifies the use of this method. 

An energy and materials recovery process might be used, not only with 

present positive growth policies, but also with some form of growth control. 

This would allow the present landfill a much longer saturation period. The 

EMR system would be reducing solid waste amounts as the growth control poli

cies would be establishing stable levels of generated refuse. However, since 

EMR processes thrive on increasing levels of waste, their costs may stagnate 

at high levels, due to a smaller predicted population. 

The implementation of an energy and materials recovery system for the 

City may be resolved on the basis of such a system's capacity to offer use once 

more of materials which have already been disposed. As resources grow more 

scarce, their reuse in any form will gain more widespread acceptance. No longer 

will the burial of certain products be tolerated and/or ignored. 

Recommendations 

It has been recommended that the City continue to operate its sanitary 

landfill for the foreseeable future. The expenditures and start-up costs for 

any other acceptable alternative are too great to be off-set by revenues pro

duced by them. 

However, it has also been suggested that the City continuously evaluate 

the economic feasibility of an energy and materials recovery system. Discussions 

should be held with Texas Tech concerning the possibility of Tech's involvement 

with steam generation aided by City-provided refuse-derived fuel. Also, the 

attractiveness of a future coal-fired power generation facility should be ser

iously considered by the power companies serving Lubbock. Start-up fuel could 

be provided by the City with its refuse-derived fuel. 

Some of the key factors which should be kept in mind as the evaluation 

process of the feasibility of an EMR system undergoes constant scrutiny include: 
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1) the availability and amiability to an EMR system of key energy users in the 

Lubbock area; 2) escalation of regional construction costs;3) costs of the pri

mary energy source for the local customer; 4) landfill costs to the City (total 

disposal costs, including primary haul costs); and 5) the value of recoverable 

secondary materials. 

While an EMR system may not be an economically viable suggestion presently, 

there are methods by which the City could encourage recycling certain market

able solid waste items. For other local municipalities, v/aste separation has 

been useful and even successful with voluntary citizen participation. 
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MANAGING GROWTH 

Conclusions 

1. Considering future population and physical development requirements, Lubbock 

is at a point where it can weigh, evaluate, choose, and carry-out a comprehensive 

growth plan based on one of three general growth approaches: 

a. Lubbock might accept the continuation of its positive growth policies. 

It might even consider increasing its growth rate. 

b. Lubbock might decide to put a halt to its growth rate. This approach 

would impose strict or even absolute ceilings on city population and 

boundaries. 

c. Lubbock might implement a program of growth management. Population 

and physical changes would be considered in terms of Lubbock's con

stantly shifting technological, demographic, political, economic, and 

ecological factors. 

2. With minimum availability of new and easily acquired water sources, unregulated 

growth for Lubbock would eventually cause a severe strain on its water resources. 

3. No-growth would extend the vital water resources for Lubbock, but the 

psychological and economic strain could be intolerable for certain segments of 

Lubbock's population. 

4. Growth management might offer Lubbock its best opportunity to reserve its 

critical water resources, while also permitting planned growth and redevelopment. 

•130-



WATER SUPPLY AND DISTRIBUTION SYSTEM 

Conclusions 

1. With the continuation of positive growth, Lubbock's water requirements will 

double between 1971 and 1995. In addition, positive growth by the year 2020 

will force these needs to be approximately four times greater than the 1971 

requirements. 

2. The existing water sources for the City may be developed to handle antici

pated water needs until between the years 1995 and 2000. 

3. From the years 2000 to 2020, the City with its positive growth patterns 

will require an additional 140 MGD on peak days above the estimated 1995 peak 

day level of 137.3 MGD. 

4. Since the present City water sources will be unable to generate the addi

tional water requirements for the year 2020, additional sources will be required. 

The two most promising sources for an additional basic supply are the Post and 

Justiceburg sites and further development of the well fields of Hartley County. 

At present, the City is working to secure water sources from the Post and Justice

burg sites. 

Recommendations 

1. For the City to secure Justiceburg Reservoir site as soon as possible, the 

water rights should be discussed with the appropriate officials of the White River 

Municipal Water District and the Texas Water Rights Commission. 

2. To reduce the possibility of inadequate or non-existent water services in 

times of stress and emergency, inter-municipal water arrangements, contingency 

plan agreements should be developed. 

3. The City's water supply and distribution facilities should be integrated 

into the general design image of Lubbock. Locations should be selected which 

will allow these facilities to match the visual atmosphere and design of Lub

bock. 
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SANITARY SEWER AND WASTEWATER TREATMENT PROGRAM 

Conclusions 

1. The existing wastewater treatment facilities have serious deficiencies. 

The Northwest Wastewater Reclamation Plant is outmoded and overtaxed by its 

daily requirements. While in better physical shape, the Southeast Wastewater 

Reclamation Plant is failing to provide effluent which meets current State 

standards. 

2. The City is having difficulty providing adequate wastewater services to 

those areas of Lubbock which are expanding, particularly the southwest and 

northwest sectors. 

Recommendations 

1. A feasibility study should be considered to examine the possible costs 

and benefits of a regional sanitary sewer and wastewater treatment program, 

with the City's physical facilities as the focal point. 

2. The possibility should be examined that more wastewater effluent might 

be used in an increased number of Lubbock businesses. 

3. With increased population growth in West Lubbock, it is possible that a 

direct need for a wastewater reclamation plant of adequate capacity will become 

evident in this area. 

4. Industrial wastes might be inspected on an individual basis to insure total 

treatment compatability with the rest of the City's treatment program. 

5. The odor emitted from the wastewater reclamation plants should be reduced. 
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STORM SEWER SYSTEM 

Conclusions 

1. A number of areas exist in Lubbock which are not adequately served by their 

present drainage facilities. Several of these areas have been causing problems 

for many years. Others have emerged more recently as development has altered 

the physical face of the southwest, northwest, and north sectors of the City. 

These developing areas require close study with regard to their present and 

future drainage facilities. 

2. With development of the Yellowhouse Canyon Lakes Project, active monitoring 

of watershed pollution violations should be undertaken. 

Recommendations 

1. Since improvement, upgrading, extension, development, and repair of the 

City's storm sewer system must be considered for the future, more funds will 

have to be forthcoming, either from general revenue monies or from bond allo

cations. 

2. The run-off which enters the Yellowhouse Canyon should be monitored for the 

types and levels of pollutants present. 

3. Since the installation of storm sewers will have a direct effect on growth 

patterns, the locations for new sewers should be picked with possible growth 

trends and their consequences in mind. 

4. Playa lake growth should be fully incorporated with the storm sewer system, 

so ecological and aesthetic uses and advantages of storm run-off might be gained. 

5. The effect that the storm sewer drainage system has on street design should 

be investigated. 

6. The development and use of playa lakes for aesthetic advantages rather than 

the detriment of property should continue to be encouraged. 
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SOLID WASTE DISPOSAL 

Conclusions 

1. The four energy and materials recovery (EMR) processes evaluated by Hen

ningson, Durham and Richardson, Inc. (HDR) were judged to be technically feas

ible for use in Lubbock. 

2. However, the City's existing solid waste system of collection and process

ing is far cheaper per ton than any of the EMR processes. 

3. With continually rising fuel prices and subsequent rises in landfill dis

posal costs, the net per ton cost of energy and materials recovery processes 

may eventually gain a parity with the City's costs for its current method of 

solid waste disposal. 

4. As resources grow more scarce, their recovery and reuse in any form will 

gain more widespread acceptance. 

Recommendations 

1. The City should continue to operate its sanitary landfill for the foreseeable 

future. 

2. The City should continuously evaluate the economic feasibility of an energy 

and materials recovery system. 

3. The City could encourage recycling certain marketable solid waste items. 

4. Certain unsightly caliche pits and other scars on the Lubbock landscape 

might be considered as future spots for the depositing of compressed waste. 
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GENERAL 

Recommendations 

1. Critical public works facility requirements might be met by acquiring federal 

and state grants. 

2. Past, present, and future population trends and shifts should be recognized 

as to their effect on public works facility requirements. 

3. Uneconomic and outmoded public works facilities and/or sites (such as dump

ing grounds) should continue to be converted to useful, beneficial, and pos

sibly productive uses. 

4. The design quality in future public works facilities should act as an 

incentive for an equally positive private sector design response. 
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