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1. THE BOARD WILL CONSIDER TiPPRGVAL OF THE M: MINUTES OF THE PREVIOUS 
MEETING. 

2. THE EXECUTIVE DIRECTOR WILL PRESENT A STATUS REPORT ON THE 
AGENCY'S PROGRAMS, INCLUDING A REVIEW OF THE AGENCY'S BUDGET 
FOR THE NEXT BIENNIUM. /«i?, 2-^ 7 oi, /<i'^X7 £><:)-f 

3. THE BOARD WILL CONSIDER THE AMENDMENT OF RULE 128.01.02.203 OF 
THE RULES. REGULATIONS AND POLICIES OF THE TEXAS WATER 
DEVELOPMENT BOARD RELATING TO FINANCIAL PROGRAMS. THE 
AMENDMENT WOULD PROVIDE AN EXPEDITED MEANS OF OBTAINING 
BOARD DETERMINATION OF THE ELIGIBILITY OF THE APPLICANT AND 
OF THE PROJECT TO RECEIVE FINANCIAL ASSISTANCE FROM THE 
STATE. (Bruce Bigelow) 

4. THE DEVELOPMENT FUND MANAGER WILL REPORT ON THE PRESENT 
ACTIVITIES OF THE FUND. (Bill Ivey) 

5. THE BOARD WILL CONSIDER A NOTICE OF INTENTION TO APPLY FOR 
FINANCIAL ASSISTANCE BY THE UPPER GUADALUPE RIVER AUTHORITY 
AS SPONSOR FOR THE CITY OF KERRVILLE IN THE AMOUNT OF 
$4,223,000 TO PROVIDE A SURFACE WATER SUPPLY FOR THE CITY 
OF KERRVILLE. (Bill Ivey) 

6. THE BOARD WILL CONSIDER A NOTICE OF INTENTION TO APPLY FOR 
FINANCIAL ASSISTANCE BY THE ECTOR COUNTY MUNICIPAL UTILITY 
DISTRICT IN THE AMOUNT OF $1,250,000 T© PROVIDE A NEW 
TREATED WATER SUPPLY SYSTEM FROM THE CITY OF ODESSA. (Bill Ivey) 

7. RECONSIDERATION OF RECISSION AGREEMENT BETWEEN THE TEXAS 
WATER DEVELOPMENT BOARD AND THE UNITED STATES OF AMERICA 
REGARDING CONTRACT NUMBER DACW29-38-A-0102, RELATING TO 
COOPER DAM AND RESERVOIR PROJECT AT THE REQUEST OF THE 
NORTH TEXAS MUNICIPAL WATER DISTRICT. (Bruce Bigelow) 
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LUBBOCK, TEXAS 

RECOMMENDED PLAN OF ACTION FOR 
DEVELOPMENT OF ADDITIONAL SURFACE WATER SUPPLY 

MAY 1975 

1. INTRODUCTION 

In 1971, Freese and Nichols prepared a Report on Water Supply (1) 

for the City of Lubbock, recommending a program for optimum use of 

existing sources of supply and subsequent development of new sources 

when needed to meet future water requirements. At that time, the highest 

yearly average demand so far experienced had been 27.2 MGD (million 

gallons per day), and the maximum single day's demand had been 60.58 MGD. 

It was determined that the sources already available to Lubbock, con

sisting of the Sand Hills Well Field, the Canadian River supply, the 

Shallowater Well Field and local wells within the City limits, could 

furnish as much as 83.7 MGD during periods of heaviest demand. It was 

also estimated that an additional 53.6 MGD of peak daily output could 

be obtained from those sources by (a) drilling more wells, (b) providing 

a raw water terminal storage reservoir at the filter plant and (c) 

adding booster pumps on the Sand Hills supply line. With those improve

ments, the peak-day capability of the existing sources could be raised 

to as much as 137.3 MGD. 

Based on projections of potential future water needs, it was con

cluded that a new source of supply would probably be needed about 1990. 

(1) Numbers in parentheses match the list of references at the back of 
the report. 
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Evaluation of a number of possibilities led to the conclusion that the 

most promising alternatives for additional basic supply would be the 

Post and Justiceburg Reservoir sites on the North and South Forks of the 

Double Mountain Fork of the Brazos River. It was estimated that these 

reservoirs, if operated in conjunction with a moderate volume of supple

mental storage in the proposed Canyon Lake 8 for short-term use during 

periods of maximum demand, could add as much as 80 MGD to the peak-day 

capacity of the system and would provide 40,000 acre-feet or more per 

year on a dependable basis. 

It was also recommended that Lubbock undertake to secure the re

maining undeveloped ground water rights in the eastern part of the Sand 

Hills, with a view to eventual construction of a new Eastern Sand Hills 

Well Field to provide approximately 40 MGD of peak capacity and 20,000 

acre-feet of annual supply. 

With these new surface water and ground water sources added to the 

existing supplies, it was envisioned that Lubbock should be able to 

satisfy its municipal water needs through the year 2020. 

In October of 1974, the City of Lubbock asked Freese and Nichols 

to review the 1971 report in the light of current information relating 

to water demands and performance of the present sources and to outline 

a specfic plan of action aimed at development of the proposed new surface 

water supply. The scope of the assignment was as follows: 

a. Examine in detail the recent years' records of water use and 

active water meters, to determine whether the 1971 estimate of 

future population growth and water requirements should be 

adjusted. 

1.2 



b. If necessary, up-date the population and water use projections 

to reflect current trends. 

c. Examine other major factors, such as current performance of 

the Sand Hills and Canadian River systems, to determine any 

significant changes since 1971 and the effect of such changes 

if found to be present. 

d. Establish when the various stages of the surface supply will 

probably be needed. 

e. Outline the main necessary steps involved in realization of 

the surface water sources. 

f. Prepare a suggested plan of action and timetable. 

This report presents the results of that investigation. 
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2. WATER REQUIREMENTS 

In terms of basic adequacy, a city must have a source (or sources) 

of water supply which can provide the amounts needed year after year 

without shortage, even in periods of critical drouth. Also, 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. Table 2.1 summarizes the projected future population 

and average and maximum water requirements for Lubbock through the year 

2020, as presented in the 1971 Report on Water Supply (1). 

Table 2.2 lists the actual water used in the years 1971 through 

1974. Figure 2.1 is a graph showing both the projected requirements of 

Table 2.1 and the actual experience indicated by Table 2.2. Annual use 

in 1971, 1972 and 1973 fell within the customary range of variation above 

and below the projected "normal year" conditions. The average rate of 

demand in 1974 was almost exactly equal to the predicted "dry year" 

amount. In 1974, the highest day's use was approximately 91% of the 

potential peak-day estimate. 

Lubbock had 42,212 water meters in service in 1970 at the time of 

the U. S. census, which found the City's population to be 149,100. As 

of March 1975, the meter count had risen to 46,619. If the average 

number of persons per water connection is the same today as it was in 

1970, this number of meters would reflect a population of approximately 

164,700, which for practical purposes is the same as the number (165,000) 

predicted for 1975 in the Report on Water Supply. Based on consideration 

of other factors in addition to the water meter data, the Lubbock City 

Planning Department estimates a 1975 population of about 170,100, which 
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Table 2.1 

Project ion of Future Lubbock Water Requirements 
For Long-Ranqe Planning 

1975 

1980 

1985 

1990 

1995 

2000 

2005 

2010 

2015 

2020 

ro 

ro 

Population 

165,000 

185,000 

207,000 

230,000 

256,000 

285,000 

315,000 

347,000 

380,000 

415,000 

Normal Y 
Avg. 
GPDPC 

178 

187 

196 

205 

214 

223 

232 

241 

250 

259 

Avg. 
MGD 

29.4 

34.6 

40.6 

47.2 

54.8 

63.6 

73.1 

83.6 

95.0 

107.5 

ear Conditions 
Billion 
Gal/Yr. 

10.72 

12.66 

14.81 

17.21 

20.00 

23.26 

26.67 

30.53 

34.68 

39.34 

Acre-Feet 
Per Year 

32,900 

38,900 

45,500 

52,800 

61,400 

71,400 

81,900 

93,700 

106,400 

120,700 

Avg. 
GPDPC 

194 

203 

212 

221 

230 

239 

248 

257 

266 

275 

Dry Year Condi 
Avg. 
MGD 

32.0 

37.6 

43.9 

50.8 

58.9 

68.1 

78.1 

89.2 

101.1 

114.1 

Billion 
Gal/Yr. 

11.68 

13.75 

16.02 

18.55 

21.49 

24.93 

28.51 

32.55 

36.89 

41.77 

tions 
Acre-Feet 
Per Year 

35,800 

42,200 

49,200 

56,900 

66,000 

76,500 

87,500 

99,900 

113,200 

128,200 

Potential 
Peak Day 

MGD 

76.8 

90.1 

105.3 

122.0 

141.3 

163.5 

187.5 

214.0 

242.6 

273.9 
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Table 2.2 

Lubbock Water Requirements: 1971-1974 

- Million Gallons per Day -

1971 

1972 

1973 

1974 

Annual Average 
Rate 

25.14 

25.75 

27.80 

31.30 

Peak Daily 
Rate 

59.88 

51.21 

64.07 

67.83 

is some 3% more than the 165,000 forecast in the 1971 report. 

Thus, based on the increase in the number of water meters in service, 

and on the estimates of the City Planning Department, Lubbock's population 

growth since 1970 appears to have been equal to or greater than the rate 

predicted in the Report on Water Supply. And Lubbock's water use during 

the last four years has been consistent with the trends outlined in that 

study. For purposes of present planning, it is apparent that the City 

should continue to use the 1971 projections of future water needs as 

listed in Table 2.1. 
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3. CURRENT STATUS OF EXISTING SOURCES OF SUPPLY 

Figure 3.1 is a map showing the relative locations of the four main 

components of Lubbock's existing supply: 

a. The Canadian River surface water supply, based on 

Lake Meredith and the Canadian River aqueduct, operated 

by the Canadian River Municipal Water Authority. 

b. The Sand Hills Well Field, in Lamb and Bailey Counties. 

c. The Shallowater Well Field, in northwest Lubbock County. 

d. The City Wells, located within the city limits of Lubbock. 

Lake Meredith is still being operated at less than the full amount 

of the reservoir's potential long-term yield, in order to comply with 

federal criteria associated with temporary deferral of repayment on part 

of the project cost. The lake has not yet filled to the top of the 

conservation storage pool and presently stands at about half of the con

servation capacity. The option to defer repayment of some of the project 

costs will be available through June 1978. Until that time, the nominal 

maximum annual amount of Canadian River supply available to Lubbock will 

be 33,303 acre-feet, which is the equivalent of an average rate of 29.73 

MGD in a 365-day year. After July 1, 1978, if the water is physically 

available in the lake, Lubbock's yearly share should revert to the full 

contractual amount of 38,170 acre-feet, which is equivalent to an average 

use of 34.08 MGD. 

Both now and in the future, the maximum daily rate of supply which 

Lubbock is legally entitled to receive from the Canadian River system 

will be 41.69 MGD, based on the limiting delivery rates to Lubbock and 
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EXISTING SOURCES OF WATER SUPPLY 
FOR LUBBOCK 

GRAPHIC SCALE 



other neighboring cities as stated in the contract with the Authority. 

However, the delivery facilities have been found to have somewhat more 

capacity than the minimum required by the agreement, and it now seems 

probable that Lubbock could get about 5 MGD more than the contractual 

rate (i.e., a total of approximately 46.7 MGD) from the Canadian River 

aqueduct on peak days if the filter plant could process the additional 

water. 

At the Sand Hills Well Field, five new wells were added in 1972 and 

three more are being placed in service in 1975, bringing the total 

number of operating wells to 85. The peak production capability of the 

field is expected to be approximately 32 MGD when the three latest wells 

are completed this year. 

The Sand Hills supply is based on a wery large volume of water that 

is stored in the aquifer and is not replenished to any significant 

degree by recharge. It is a non-renewable resource, with a limited and 

predictable term of availability. The Canadian River supply, on the 

other hand, is basically self-renewing, and is replenished in years of 

plentiful rainfall when runoff adds to the conservation storage. Since 

the Canadian River system went into operation, Lubbock has made maximum 

possible use of the surface water and has taken water from the Sand 

Hills only when needed to meet the higher demands of the summer months. 

Some of the other cities associated with the Canadian River system 

do not yet need their full share of the Lake Meredith water, even at 

the presently reduced allocation level. These cities have been willing 

to sell part of their Canadian supply to Lubbock on a year-by-year basis, 

and such purchases have helped to reduce the withdrawals from the 
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Sand Hills. It is probable that this condition will continue for at 

least several more years, and that Lubbock will have available more 

water annually than the nominal limit set by the Authority. 

During the past four years, 1971-1974, 4.83 billion gallons were 

pumped from the Sand Hills, representing only about 12% of the City's 

total usage. Eventually, however, as water requirements continue to 

rise, it will become necessary to draw on the Sand Hills at increasing 

rates. Although the aquifer presently contains an estimated 288 billion 

gallons of usable water in storage, studies (1,2) have indicated that 

full use of the Sand Hills to meet Lubbock's projected needs over and 

above the amounts available from the other existing sources would probably 

exhaust the field prior to the year 2020. 

The Shallowater Well Field and the City Wells are not capable of 

sustained operation for long periods of time, and are used altogether 

for peaking purposes. The peak rate provided from the City Wells on 

days of heavy demand is about 10 MGD. The Shallowater Field has been 

able to furnish about 4 MGD on maximum days, but it is anticipated that 

this rate will drop to around 3 MGD. On an annual basis, the volume of 

water obtained from the Shallowater and City Well sources is essentially 

negligible, and the Canadian River and Sand Hills sources furnish 

virtually all of the City's supply. 

Table 3.1 is a summary of the water supply available from the 

existing sources as now developed, assuming completion of the wells that 

are to be added at the Sand Hills Well Field this year and allowing for 

an eventual drop in peak output of the Shallowater Field to 3 MGD. It 

will be noted, by comparison of the totals in Table 3.1 versus the 
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projections shown in Table 2.1 and Figure 2.1, that the system currently 

has less room to handle anticipated growth in peak-day demands than in 

the total annual supply. On an annual basis, the present sources would 

be able to meet projected needs until some time after 1985, but the 

facilities would not satisfy the potential peak daily load beyond the 

next two or three years. 

Because so much of Lubbock's supply is based on ground water at the 

Sand Hills Well Field, the fact that the City is able to meet the anti

cipated maximum daily demand will also mean that the annual requirements 

can easily be met. In Table 3.1, it was assumed that the Sand Hills 

Field would, if necessary, be operated at an annual average rate equal 

to 30% of the peak daily rate. Although it would be physically possible 

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

Table 3.1 

Water Supply Available From Existing Sources 

Canadian River Supply 

Sand Hills Well Field 

Shallowater Well Field 

City Wells 

Sub-Total 

*Note: The average annual 

As Nov* ( Developed 

Average Annual Rate 
in MGD 

supply 

34.1 

9.6* 

Negligible 

Negligible 

43.7 

indicated to be 

Peak Daily Rate 
in MGD 

available 

41.7 

32.0 

3.0 

10.0 

86.7 

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. 
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peak capacity, it will be desirable not to do so if it can be avoided. 

The present ratio of average production to peak output at Sand Hills is 

less than 10%. 

Table 3.2 reflects the additional supply which might be obtained 

through more complete development of the existing sources. The existing 

transmission pipeline from the Sand Hills Field to Lubbock has a capacity 

of 41 MGD, and new wells can be added at the Sand Hills until that peak 

output rate is reached. The filter plant which treats the raw water 

received from the Canadian River aqueduct was designed and built to have 

an ultimate capacity of 75 MGD. By making certain modifications and 

additions to the existing plant configuration, the peak rate of input to 

the city distribution system could be raised to the anticipated 46.7 MGD 

supply rate of the aqueduct. This is expected to be accomplished prior 

to the summer of 1977. By building additional raw water storage near 

the plant (1), it would be possible to raise the peak daily utilization 

of Canadian River water to 75 MGD without changing the aqueduct itself. 

Lubbock's share, after providing for a total of some 10.7 MGD obligated 

to the other cooperating cities which also have their supplies treated 

at the plant, would then be 64.3 MGD, or a net increase of 22.6 MGD over 

the present peak daily amount of 41.7 MGD available to Lubbock. With 

those improvements, the present facilities could reasonably be expanded, 

to have a maximum capacility of 118.3 MGD, which would be adequate to 

serve potential maximum daily loads for about the next 13 years. 

Also, the Sand Hills pipeline was designed for the eventual addition 

of booster pump stations at intervals along the route, which would allow 

the delivery rate to be increased from 41 MGD to 60 MGD if desired. 
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Table 3.2 

Water Supply Available From Existing Sources 
When Fully Developed 

Supply available from 
system as now developed 
(See Table 3.1) 

Average Annual Rate 
in MGD 

43.7 

Expansion of Sand Hills 
Well Field to full 41 MGD 
capacity of existing supply 
line 2.7^ 

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 46.4 

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 5.7^ 

Total 52.1 

Peak Daily Rate 
in MGD 

86.7 

9.0 

5.0 ^' 

17.6 

118.3 

19.0 

137.3 

*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. 

This, together with construction of more wells to increase the output of 

the field by a corresponding amount, would raise the peak daily output 

of the Sand Hills by 19 MGD. This step would bring the total capability 

to 137.3 MGD, which should be sufficient for several years beyond 1990. 
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4. FUTURE REQUIREMENTS FOR ADDITIONAL SUPPLY 

As shown in Tables 3.1 and 3.2, Lubbock's existing water sources 

can be developed to produce considerably more peak-day supply than is 

available from them at the present time. By progressive improvements to 

the facilities, as outlined in Table 3.2, it would probably be possible 

to meet the projected demands for the next 15 to 20 years without 

bringing another basic source into operation. 

However, serious consideration should be given to development of a 

new surface water source before it actually becomes mandatory to do so, 

in order to lessen the load on the Sand Hills Well Field and extend the 

life of the Sand Hills supply. It now seems unlikely that Lubbock will 

obtain any more significant ground water rights in the Sand Hills, 

including the eastern Sand Hills area which was envisioned as part of 

the long-range plan for future supply as of 1971. According to infor

mation from the City Public Works Department, major agricultural use of 

the aquifer in the eastern Sand Hills has come into being in the past 

few years, and the ground water rights of that area probably will not be 

obtainable in a way that would be meaningful to Lubbock. Pumpage is re

portedly already quite heavy, so that within a relatively short time the 

remaining usable supply in the eastern Sand Hills will not be adequate 

for municipal utilization. In effect, the existing Sand Hills Well 

Field is the only major ground water resource that is likely to be 

available to Lubbock on the southern High Plains, short of actually 

buying large acreages of agricultural land to obtain the underlying water. 

Table 4.1 shows the volumes of water projected to be needed annually 

from 1975 through 1995, based on the "normal year" estimates of Table 2,1 
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Table 4.1 

Projected Future Volumes of Water Use 
- Billions of Gallons -

1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

Projected 
Normal Year 
Requirements 

10.72 

11.11 
11.45 
11.84 
12.22 
12.66 

13.05 
13.48 
13.90 
14.40 
14.81 

15.24 
15.71 
16.25 
16.70 
17.21 

17.70 
18.32 
18.83 
19.40 
20.00 

Available 
From Canadian 

River 

9.72 

10.11 
10.75 
11.04 
11.32 
11.56 

11.85 
12.18 
12.40 
12.44 
12.44 

12.44 
12.44 
12.44 
12.44 
12.44 

12.44 
12.44 
12.44 
12.44 
12.44 

Needed From 
Or Other 

Annual 

1.00 

1.00 
.70 
.80 
.90 

1.10 

1.20 
1.30 
1.50 
1.96 
2.37 

2.80 
3.27 
3.81 
4.26 
4.77 

5.26 
5.88 
6.39 
6.96 
7.56 

Sand Hills 
Sources 
Cumulative 

1.00 

2.00 
2.70 
3.50 
4.40 
5.50 

6.70 
8.00 
9.50 
11.46 
13.83 

16.63 
19.90 
23.71 
27.97 
32.74 

38.00 
43.88 
50.27 
57.23 
64.79 

and expressed in terms of billions of gallons per year. Also listed in 

the same table are the annual volumes available from the Canadian River 

system and the remaining quantity that must be taken from the Sand Hills 

or from some new source. A minimum of 1.00 billion gallons per year is 

assumed to be taken from the Sand Hills in 1975 and 1976. In 1977, when 

an additional 5 MGD of peak surface water production is expected to be 

gained due to improvements at the filter plant, a decrease to 0.7 billion 
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gallons is indicated for the Sand Hills, with gradual increases shown for 

the following years as the summertime peak rates continue to climb. The 

yearly volumes from the Canadian River system are assumed to fill out the 

balance of requirements after allowing for the minimal amounts involved 

in summer use of the Sand Hills, until the total Canadian use reaches the 

contractual limit of 12.44 billion gallons in 1984. Thereafter, the 

Canadian availability is held at 12.44 billion gallons per year, and all 

growth in requirements is shown as being met either from the Sand Hills 

or from other, newer sources. 

Beginning in 1984, the remaining yearly amounts needed after making 

full use of the surface water from the Canadian River will increase 

noticeably. From that time through 1995, the depletion of the Sand 

Hills aquifer would represent approximately 20% of the remaining usable 

reserves if it were the only major source of supply other than the 

Canadian River. If another surface supply were brought into service by 

1984, drawdown at the Sand Hills could be held to a minimum for some 

years thereafter, and the net saving through 1995 should represent 

approximately 15% of the usable storage in the aquifer. 

Therefore, in this report it will be assumed that the new surface 

supply is to be developed according to a schedule which will allow 

Lubbock to start using it in 1984, rather than waiting until the latest 

possible date, which could be as much as 11 years later. This approach 

will enable the City either to go ahead with construction of the new 

source if that proves to be desirable in the light of actual develop

ments or to defer the new supply and continue to rely on existing sources 

as long as possible. 
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5. PROPOSED NEW SURFACE WATER SYSTEM 

Figure 5.1 is a map showing the proposed new surface water sources 

on the North and South Forks of the Double Mountain Fork as outlined in 

the Report on Water Supply in 1971. The Post Reservoir, on the North 

Fork, would be the first step in a several-stage development, followed 

by later addition of the Justiceburg Reservoir on the South Fork. These 

two reservoirs could conveniently be served by a single pipeline system 

to bring the water to Lubbock, and the raw water would be delivered 

to a filter plant on the south side of the City. The potential advantage 

of the new filter plant location would be that it would avoid much of 

the pumping cost associated with transfer of water to the plant north of 

town and then back into the City distribution system. 

Also envisioned as part of the over-all system is use of a moderate 

amount of storage in the proposed Canyon Lake 8, in the southeast corner 

of Lubbock County, to regulate pumpage from the Post and Justiceburg 

sites. Lake 8, which is part of the long-range concept for the Canyon 

Lakes recreation reservoir plan (3), would not afford much gain in 

annual yield and is not proposed basically as a water supply project. 

However, to have a portion of the Lake 8 storage for interim use during 

the summer would lead to appreciable savings in costs of pump stations 

and pipelines. It would allow water to be transferred from the Post and 

Justiceburg sites at a more nearly 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, the 

Lake 8 storage would be refilled. As in the case of the terminal storage 
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facility proposed for use in conjunction with the Canadian River system 

(1), relatively little storage would be needed to allow significant 

gains in peak delivery rate over the average rate of input to the regu

lating reservoir. Thus, the pipeline is envisioned as being routed to 

pass adjacent to Lake 8, so that the portion of the transmission system 

south of Lake 8 could be designed for normal operation at substantially 

less than the peak rate of supply to Lubbock, and only the segment 

between Lake 8 and the filter plant would need to be sized for operation 

at the anticipated maximum daily rate. 

Table 5.1 lists the primary features of the new surface water 

system as now envisioned. Some of the data listed in the table (e.g., 

the characteristics of the transmission system) are subject to refinement 

in the course of more definitive design, but the actual final values 

should be generally comparable to those indicated here. 

Based on the approach outlined in Section 4, by which the surface 

water sources would be added in time to hold annual demands on the Sand 

Hills Well Field to the minimum level consistent with use of the Sand 

Hills facilities to provide their share of the peak summer demand, the 

timetable for development of the Post and Justiceburg sources and re

lated facilities would be approximately as indicated in Table 5.2. The 

date shown for first service from the Post project (1984) is predicated 

on having the surface water supply in time to avoid the increase in 

demand from the Sand Hills that would otherwise be required from that 

year on. The date shown for availability of supply from the Justiceburg 

site (1992) is based on the need to have added supply in times of peak 

summer use, assuming that enlargement of the Sand Hills delivery 
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Table 5.1 

Main Features of Proposed New Surface Water Supply 

O 
c-^ •a.ir rV-

Post Reservoir Site 

Conservation capacity 
Surface area when full 
Water surface elevation at top of conservation storage 
Maximum depth of normal storage 
Average depth when full 
Total contributing drainage area 
Estimated annual yield rate 

57,420 Ac-Ft 
2,283 Acres 
Elev. 2430 

68 Feet 
25.2 Feet 
568 Sq.Mi. 
9.6 MGD-

Justiceburg Reservoir Site 

Conservation capacity 
Surface area when full 
Water surface elevation at top of 
Maximum depth of normal storage 
Average depth when full 
Total contributing drainage area 
Estimated annual yield rate 

conservation storage 

133,390 Ac-Ft 
3,123 Acres 
Elev. 2220 
104 Feet 

42.7 Feet 
428 Sq.Mi. 
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 

49,930 Ac-Ft 
1,680 Acres 
Elev. 2921 

73 Feet 
29.8 Feet 
408 Sq.Mi. 

Transmission System 

Pipeline diameters: 

Pipeline distances: 

Proposed capacity: 

Justiceburg Res. to Post Res. 
Post Res. to Lake 8 
Lake 8 to filter plant 

Justiceburg Res. to Post Res. 
Post Res. to Lake 8 
Lake 8 to filter plant 

Justiceburg Res. to Post Res. 
Post Res. to Lake 8 
Lake 8 to filter plant 

42 Inches 
48 Inches 
60 Inches 

17.0 Miles 
27.3 Miles 
15.7 Miles 

40 MGD 
50 MGD 
80 MGD 
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capability to 60 MGD would be deferred and the Sand Hills peak output 

sould be held to 41 MGD as long as feasible. 

Table 5.2 

Approximate Timetable for Development of 
New Surface Water Supply 

Post Reservoir 

Begin construction 1979 
Begin impoundment 1981 
Begin supplying water 1984 

Justiceburg Reservoir 

Begin construction 1987 
Begin impoundment 1989 
Begin supplying water 1992 
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6. PRINCIPAL STEPS IN DEVELOPMENT OF THE NEW SUPPLY 

Negotiations with the White River Municipal Water District 

As pointed out in the Report on Water Supply (1), water rights for 

the Post Reservoir site are held by the White River Municipal Water 

District under terms of a current permit from the Texas Water Rights 

Commission. It would therefore be necessary for the City of Lubbock to 

work jointly with the White River District to obtain water from that 

source. Preliminary indications are that this approach should be 

mutually advantageous, with part of the reservoir yield being utilized 

by the District and the balance being available to Lubbock as a first 

stage of the over-all supply from the Post and Justiceburg sites. At 

this time, only \/ery preliminary discussions have taken place between 

the City and the District, and further conferences would be needed to 

establish a basis for cooperative development of the project. 

Check of Geology and Foundation Conditions at the Justiceburg Site 

Although the Post site has been investigated in some detail, with 

engineering and geologic investigations sufficient to support the permit 

for water rights, comparable study of the Justiceburg site has yet to 

be done. Because the storage capacity and potential yield of the 

Justiceburg Reservoir would constitute the larger part of the combined 

Post-Justiceburg system, the total project feasibility depends largely 

on the characteristics of the Justiceburg component. More detailed 

geologic study, including core borings to check the sub-surface conditions 

of the dam site, will be required before it can be determined that the 

project is feasible at any specific location. If other considerations 
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are favorable, the dam should be located as far downstream as is 

reasonably possible, in order to maximize the size of the contributing 

drainage area. The site has tentatively been located at the eastern

most point that was believed to be available without encountering signi

ficant problems with gypsum formations, which are expected to begin to 

occur at about the Kent County-Garza County line. More complete geologic 

study and sub-surface borings may show that there is the option to move 

still farther downstream, or that it would instead be necessary to move 

back to the west. 

A geologic reconnaissance and initial core borings and pressure tests 

of the dam foundation should be undertaken at an early date to confirm 

the suitability of the site from this standpoint. If the basic findings 

of the preliminary borings are satisfactory, it should then also be 

possible while the drilling rig and crew are at the site to go ahead with 

additional borings in sufficient detail to provide the sub-surface infor

mation to be submitted to the Texas Water Rights Commission when applying 

for a permit to build the dam. To do this sub-surface work, the City 

should retain the services of a geotechnical consultant experienced in 

foundation investigations for dams. 

Water Quality Observations 

Water quality data are available on the South Fork of the Double 

Mountain Fork for a limited period when occasional samples were collected 

at U. S. Highway 84 in 1964, 1965 and 1966. Those observations indi

cated that the chemical quality of the water would probably be acceptable 

for municipal use, but there were also signs that oil field brine was 

entering the stream at some point upstream from the gaging station. 
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Concentrations of dissolved chemicals were indicated to be within 

tolerable limits when there were significant volumes of water flowing 

past the gage, but the sodium chloride levels became quite high when the 

flow dropped to about 1 cfs (cubic foot per second) or less. Thus, it 

will be important to make additional observations to confirm the probable 

quality of the water impounded in the reservoir. The oil field brine 

problem may be less severe today than it was ten years ago, since the 

general trend in Texas has been toward closer control of man-made pol

lution sources on all watersheds. What will be needed is a program of 

continual quality monitoring at the Justiceburg gaging station over a 

period of approximately two years, or perhaps longer, to correlate water 

quality and stream discharge throughout a representative range of flow 

conditions. Observations of this kind are customarily made by the U. S. 

Geological Survey, often with all or part of the costs being defrayed 

by the agency (such as the City of Lubbock) that needs the data. It 

is customary for the Texas Water Development Board to serve as the State 

agency that contracts directly with the U.S.G.S. for such work, acting 

as intermediary between the federal agency and the local governments. 

Arrangements should be made with the U.S.G.S. for a program of 

chemical quality measurements at Justiceburg, preferably beginning this 

coming summer. At the latest, the quality station should be placed in 

operation by October 1, 1975, since the Geological Survey water resource 

programs are conducted and the resulting data are published on the basis 

of "water years" from October 1 through September 30. 
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Water Rights for the Justiceburg Reservoir 

Assuming that the fundamental feasibility of the Justiceburg project 

is confirmed by the more detailed geologic and water quality investi

gations, it will also be necessary to apply to the Texas Water Rights 

Commission for a permit to construct the dam, impound water in the 

reservoir and divert the water to Lubbock for municipal use. The appli

cation would set forth the basic dimensions of the dam and reservoir, 

the estimated yield of the reservoir, the requested annual amounts of 

diversion, logs of core borings, design flood analysis, and other es

sential information in support of the requested permit. From the time 

of submittal of an application to issuance of a permit normally requires 

between six and twelve months. Once the permit is issued, there is a 

statutory requirement that construction be started within two years. 

This limit can be extended in increments of up to two years at a time, 

at the discretion of the Commission, if the permit holder shows proper 

justification for not having started work within the original time 

limit. In some cases, there have been several such extensions. The 

Post project, for example, was originally required to begin construction 

by July 24, 1972, but that deadline has since been extended twice to a 

present target date of July 24, 1976. 

It will be important for Lubbock to have assurance of the water 

rights for the Justiceburg Reservoir before starting design and con

struction of the pipeline and pump station system linking the Post 

Reservoir to the filter plant. The size of the pipeline and the design 

capacities of the pump stations would be based on future requirements 

to handle the supply from both the Post Reservoir and the Justiceburg 
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Reservoir, and it would not be satisfactory to invest in those facilities 

without first obtaining the permit to build the Justiceburg project. In 

doing so, it will be necessary to explain to the Water Rights Commission 

that the Post and Justiceburg sources are being undertaken as a two-stage 

program, so that the justification for future extensions of the time set 

for start of construction of the Justiceburg Dam will be made clear from 

the beginning. 

BASIC DESIGN STUDIES AND REPORT 

Once results of the dam foundation borings and the first months 

of daily water quality data become available, it will be possible to 

proceed with preliminary design analysis of the project as a whole, 

establishing basic design criteria, performance characteristics, and 

current estimates of construction cost. This information should be 

assembled in the form of a preliminary design report, and the report 

should include covereage of the following items: 

a. Hydrologic data 

b. Reservoir storage requirements 

c. Design flood analysis 

d. Reservoir operation studies and estimates of yield 

e. Water quality routings 

f. Basic dam and spillway design 

g. Transmission system requirements 

h. Pipeline sizes and delivery capability 

i. Basic pump station design 

j. Filter plant operating criteria 
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k. Selection of recommended filter plant location 

1. Basic filter plant design 

m. Preliminary estimates of construction cost 

Such studies would be the first stage in the over-all design process. 

They should be carried out in sufficient depth to define all key char

acteristics of the project, and the results would later serve as the 

basis for detailed final design. The basic design report would be in

tended for use as a reference document, setting forth the information 

needed for definitive evaluation by the City and by the appropriate State 

agencies. 

For best results, the preliminary design studies should be closely 

coordinated between the design consultant and the City staff. This is 

especially true with respect to the location and general characteristics 

of the new filter plant facility, which will depend on considerations 

relating primarily to cost of operation and compatibility with the City's 

treated water distribution system. Such factors will require evaluation 

by the City engineering staff before definite conclusions can be reached, 

and the resulting decisions will govern the design of the filter plant 

as well as the final segment of the raw water delivery system. 
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7. RECOMMENDED PLAN OF ACTION 

Set forth in the following pages of this section is an outline of 

the main activities which are expected to be involved in development of 

the proposed new surface water sources, with suggested target dates 

assigned to the various items. The key factors in the next few years 

probably will be (a) the time required to collect adequate information 

regarding water quality on the South Fork of the Double Mountain Fork 

and (b) the target date of having surface water available from the Post 

project by the summer of 1984. 

Because of the interdependence of the Post and Justiceburg sources 

in the over-all plan, the timing of the application for water rights at 

the Justiceburg site is governed by the need to be sure of having the 

Justiceburg permit before going ahead with preparation of plans and 

specifications relating to the raw water delivery system. The proposed 

submittal of an application for the Justiceburg water rights is thus 

scheduled several years before the anticipated beginning of construction 

of Justiceburg Dam, with a view to receiving a determination of the 

water rights issue by about September of 1978. Land acquisition and 

definitive design for the first stage of the plan are indicated to begin 

in late 1978, after receiving a decision from the Texas Water Rights 

Commission regarding the Justiceburg application. It is anticipated 

that the fact that the two reservoirs would be so clearly inter-related, 

together with the proposed purchase of some land at the Justiceburg Dam 

site before September 1980, would either satisfy the Commission's 

requirement for commencing the Justiceburg project within two years after 

issuance of the permit or else would be considered sufficient grounds 
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for subsequent extensions of time. 

It is also suggested that Lubbock should plan to have its repre

sentatives go to Austin and discuss the contemplated plan of development 

with the members and staff of the Commission later this year, and again 

in about January of 1978 before filing the Justiceburg water rights 

application. Although the Commission would not be able to make any firm 

decisions or commitments on the basis of such meetings, and final deter

minations would obviously depend on the outcome of a formal water rights 

hearing, it will be desirable to advise the Commission of the intended 

approach and to have the benefit of any suggestions that might be offered 

by the Commissioners or their staff before actually filing the appli

cation. The initial visit to the Commission should, if possible, be a 

joint visit with representatives of the White River Municipal Water 

District. 

The date of construction of Lake 8 has been indicated only approxi

mately in the timetable as being some time after 1995. It is apparent 

that the terminal storage function of Lake 8 would not be required for 

several years after completion of the Justiceburg project. However, as 

the largest of the Canyon Lakes, it may be desired to build Lake 8 for 

recreation use sooner than it would be required for terminal storage. 

The date given herein for Lake 8 is intended merely to show its relative 

position in the sequence of development of the surface water supply and 

does not reflect on the possibility that it may be constructed sooner 

for recreation purposes. 

The recommended plan of action is as follows: 
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June 1975 

July 1975 

July 1975 

July 1975 

1975 - 1976 

Initiate conferences with representatives 
of the White River Municipal Water District 
regarding possible cooperative development 
of the Post Reservoir project. 

Preliminary discussion with the Texas Water 
Rights Commission, by representatives of 
the City and the White River District. 

Initiate discussions with the Texas Water 
Development Board regarding possible 
financing assistance. 

Contact representatives of the Brazos 
River Authority, and initiate discussions 
toward obtaining the Authority's support 
for the project. 

Investigation of geology and foundation 
conditions at the Justiceburg Reservoir site: 

a. Preliminary field reconnaissance and 
limited core borings to confirm basic 
site suitability. 

b. Detailed core boring investigation once 
general suitability of site is es
tablished. 

1975-1977 

1976 

By September 1977 

Water quality observations on a daily basis 
at the U. S. Geological Survey gaging 
station on the South Fork of the Double 
Mountain Fork at Justiceburg (U. S. Highway 
84 Bridge). 

Basic design studies and preparation of 
preliminary design report for the over-all 
project. 

Definitive agreement between the City of 
Lubbock and the White River Municipal Water 
District regarding development of the Post 
Reservoir. 

January 1978 

February - March 1978 

General discussion with the Texas Water 
Rights Commission concerning the Justiceburg 
application. 

Preparation of water rights application 
for the Justiceburg Reservoir. 
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April 1978 

November 1978 

1978 - 1979 

January - May 1979 

July 1979 - June 1981 

By September 1980 

July 1981 

July 1981 - March 1982 

July 1981 - March 1982 

July 1981 - March 1982 

May 1982 - April 1984 

May 1982 - April 1984 

May 1984 

1986 - 1987 

Submittal of application to Texas Water 
Rights Commission for the Justiceburg 
Reservoir. 

Water rights hearing on the Justiceburg 
Reservoir. 

Purchase of land for the Post Reservoir. 

Preparation of construction plans and 
specifications for the Post Dam and 
associated pymp station intake structure. 

" - ' - ^ K o l -

1986 - 1987 

1987 - 1989 

Construction of Post Dam and associated -^J 
pump station intake structure. -

Purchase of land in the immediate area of 
the Justiceburg Dam site. 

Begin impoundment of water in Post Reservoir. 

Purchase of right-of-way for pipeline from 
Post Reservoir to the new filter plant. 

Preparation of construction plans and speci
fications for the initial raw water delivery 
system from Post Reservoir to the filter 
plant. 

Preparation of construction plans and speci
fications for the new filter plant. 

Construction of the initial raw water 
delivery system from Post Reservoir to the 
filter plant. 

sConstruction of the new filter plant. •^"' 

Begin using water from the Post Reservoir. 

Preparation of construction plans and 
specifications for the Justiceburg Dam 
and associated pump station intake 
structure. 

Purchase of the balance of the land for 
the Justiceburg Reservoir. 

Construction of the Justiceburg Dam and 
associated pump station intake structure. 
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1989 Begin impounding water in the Justiceburg 
Reservoir. 

1989 - 1990 Preparation of construction plans and 
specifications for the additional raw water 
transmission facilities to bring water from 
the Justiceburg Reservoir. 

1990 - 1992 Construction of the additional raw water 
transmission facilities to bring water 
from the Justiceburg Reservoir. 

1992 Begin using water from the Justiceburg 
Reservoir. 

After 1995 Addition of Lake 8 to the system for use 
as regulating storage during periods of 
maximum demand. 
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