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Source of San Antonio's
Water Supply

Spring-fed streams and rains falling on hills such as these between Utopia and
Leakey pass over a strip of faulted and porous limestone to enter a vast, underground
labyrinth known as the Edwards Aquifer, San Antonio's sole source of water.

About the Cover

Located near Vanderpool above the re-

charge zone of the Edwards Aquifer, Sabinal

Canyon is a kaleidoscope of color when the

rare bigtooth maples burst into flame herald-

ing the coming of autumn. The canyon is the

source of the Sabinal River, one of the many

rivers and creeks whose waters recharge the

aquifer. Now designated a State Park, Sabinal

Canyon and its "lost maples" are expected

to become another major Hill Country attrac-

tion when park facilities now under construc-

tion are completed.

Photo courtesy State Department of Highways and
Public Transportation.
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A Message from the Board of Trustees
To the People of San Antonio

City Water Board pumpage for the last two years has exceeded 40
billion gallons annually, an all-time record.

Despite this unprecedented customer demand the system's pro-
duction and distribution facilities met the test without any interruption
of service during the two-year period.

The City Water Board has been meeting the needs of its customers
year after year because successive boards of trustees have faced up
to the difficult decision of funding capital improvements and replace-
ments which are the major reasons water supply problems and re-
quirements often are resolved.

In order to maintain the system's high standard of excellence the
Board of Trustees conservatively estimates a minimum average of
$11,000,000 per annum will be required during the next four years to
keep abreast of San Antonio's continued growth and development.

These funds are needed to extend transmission lines, replace
undersized mains, relocate other mains because of various govern-
ment projects and provide for other capital improvements, including
the sum of $5,000,000 toward the purchase of a 2,500 acre site for
the proposed Applewhite Reservoir.

A comprehensive financial plan to fund these expenditures calls
for a two-step rate increase of 12 and 10 per cent and two revenue
bond issues of $11,000,000 each. Under the plan San Antonio's water
rates still would be in line with most Texas cities and below the
charges of Houston and Dallas.

The Board of Trustees with the concurrence of the City Council
will have adequate revenue and bond funds to enable the City Water
Board to meet the system's minimum requirements for growth during
the 1979-82 planning period.

John M. Schaefer, Chairman
Water Works Board of Trustees

Li-

. '"
a~v

-A j.-

Another view of the Sabinal River near its origin in the "Lost Maples"Canyon in
the vicinity of Vanderpool.
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A Report from
The General Manager

CITY
WATER

BOARD
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Despite inflation, operating expenses for 1978 in-

creased only slightly totaling $10,814,510 compared

to $10,795,965 for 1977. Operating costs- per cus-

tomer were $62.81 in 1978 compared to $64.26 for

the previous year, a decrease of $1.45.

Utility Plant Additions.

Expenditures for utility plant additions in 1978

A 1 production records were broken for the second

consecutive year in 1978 when the City Water Board

pumped 44,690,860,000 gallons of water for the 12-

month period. The previous record set the year be-

fore was 42,919,596,000 gallons.

New daily and monthly pumpage records also were

set during the year. Daily pumpage for 18 consecu-

tive days in July of 1978 exceeded a previous daily
high of 204,173,000 gallons attained in July, 1971,
and reached a peak on July 18, 1978, when produc-

tion hit 235,310,000 gallons, a new daily record.

A new monthly production record of 6.1 billion

gallons also was set in July surpassing the previous

record of 5.45 billion gallons reached in August,
1977.

It is significant to note that while pumping facilities

were taxed to capacity in some parts of the system

during this period there was never any disruption

of service.

Revenues.

Revenues for 1978 after deduction of services pro-
vided the City of San Antonio were $21,031,055, an

increase of $809,462 over the previous year. Revenues

included interest earned on time deposits and in-

vestments which amounted to $1,307,187.

The average revenue per customer was $122.14
compared to $120.36 for the previous year, an in-

crease of $1.78.

ROBERT P. VAN DYKE
General Manager

I
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totaled $13,685,823 compared to $10,506,288

in 1977.

The total gross value of the system includ-

ing construction in progress at the end of

1978 was $175,921,261. The municipal

equity, including reserves, increased from

$93,910,102 to $101,478,214.

Computer Facilities.

The City Water Board's Consolidated Data

Processing Center now is in its tenth year

of operating on-line display terminals and

printers and serves 298 remote terminals lo-

cated in 16 separate buildings throughout the

city. The center's 1.00-plus employees work

around-the-clock seven days a week and now

are handling more than 19 million transac-

tions per year.

Employee Education and Training.

City Water Board employees continue to
benefit from the Board's long-standing policy

of providing opportunities to improve tech-

nical skills, knowledge and personal develop-
ment through such programs as water works

short schools, in-house training programs,
area educational institutions and special

seminars.

Water works short schools conducted lo-
cally by Texas A&M Engineering Extension

Service were attended by 61 employees, 12

others attended short schools in other parts

of Texas while three were enrolled in the

TAMU "Executive Development Program for

Water Utilities Managers."

A special seminar on cross connection

controls sponsored by the American Water

Works Association was attended by seven

employees and one other employee partici-

pated in an AWWA-sponsored customer

service seminar.

The number of qualified water works op-
erators certified by the Texas Department of

Health continued to increase with 8 em-

ployees earning a Grade "D" certificate, 11
receiving Grade "C" certificates and 2

awarded Grade "B" certificates. Certified

TDH operators at the end of the year totaled

165 and included 11 "A" operators, 83 "B",
64 "C", and 7 "D" operators.

Special training courses and programs in

customer relations, personnel management

and management development also were

offered and 40 employees participated in the

Board's tuition refund program by attending
courses offered at local colleges and uni-

versities.

A specialized training program in com-

puter technology was attended by 59 em-
ployees and four employees were selected

Revenue

j

84% Metered Sales
6% Interest3Otr

7% Central
Heating & Cooling

Expense

J

21% Debt
Requ irements/~

17% Production

N

-14% Addition

~ to Reserves

17% Depreciation
9% Customer 4% General 18% Distribution
Service



to attend a special intensive staff-conducted

training course in computer programming.

Another- five employees progressed through

the Board's foreman training program during

the year.

Safety Record.

For the first time in recent years the City

Water Board's much-cherished safety record

suffered a set-back in 1978 with 23 reportable

lost-time injuries based on 1,497,335 man-

hours worked, and representing a disability

frequency rate of 15.3 and a severity rate

of 246.4.

On the brighter side, vehicular accidents

were down 17 per cent, and of these, pre-

ventable accidents showed a 14 per cent

decrease over 1977.

Awards of merit representing 1,160 years

of safe work were presented to 115 em-

ployees for 1978. It is hoped that through the

efforts of these individuals along with the

utility's Safety Review Board, the Accident

Review Board and the Safety Suggestion

Committee the City Water Board in 1979 will

re-establish its leadership in accident pre-

vention in the water works industry.

Wage and Salary Program.

Employees were granted a 3.5 per cent

general increase in October, 1978, based on

PIN

These Southside School District youngsters have a reason to smile. A reliable supply of high quality potable
water was made available to their school for the first time with the extension of 35,000 feet of mains to this
area of the county.

the increased cost of living, the need to main-

tain salaries on an equitable basis and ad-

justments granted by other public agencies.

Dependent medical insurance coverage

also was provided employees and this bene-

fit also was extended to retired employees.

It is estimated these benefits will increase

personnel costs by an estimated 6.5 per cent.

Main Replacements and Extensions.

During 1978 the City Water Board par-

ticipated in approximately 229 construction

projects involving more than 75 miles of new

water distribution mains in sizes from 6

through 36 inches. Included in these were

82 projects involving water improvements in-

stalled in newly developing subdivisions.

In association with its program to replace

undersized water mains still remaining in the

system a total of 27 individual construction

jobs were placed under contract. Upon com-



pletion of all these projects, approximately

26 miles of these undersized mains will have

been removed from the distribution system.

System Growth.

In order to meet the continuing demands

for water in the north-central and northeast

sections of the city, major expansion of pro-

duction facilities at Maltsberger and Ran-

dolph pump stations got underway in 1978.

Scheduled for completion in 1979, the new

production facilities include new deep well

pumps, high service pumps and ground stor-

age reservoirs at both stations.

Chilled water and steam service from the

Board's Central Heating and Cooling Plant

to the new Plaza Nacional Hotel were com-

pleted and placed in service during the year.

Engineering also was completed to provide

for the extension of chilled water and steam

service to the new Marriott Hotel scheduled

to open in the latter part of 1979.

Several large transmission lines were

placed under construction in 1978. These in-

cluded approximately 6,000 feet of 36-inch

mains on Bitters Road, 6,500 feet of 24- and

20-inch mains along 281 North to serve the
new Encino Park subdivision, approximately

17,000 feet of 24- and 20-inch mains in the

northwest sector of the Board's service area

and 11,000 feet of 24-inch mains from the

Anderson Pump Station on FM 1604 to a

wholesale meter point on Culebra Road to

provide service to the Great Northwest sub-

division.

A major extension of 35,000 feet of mains

to the Southside Independent School District

and the installation of 5,000 feet of 16-inch

mains along Sulphur Springs Road made

available for the first time a reliable supply

of high quality potable water to these south

and southeast sections of the San Antonio

metropolitan area.

Other projects initiated or completed dur-

ing the year included the installation of new

high service pumps at both Wurzbach and

Bitters pump stations, the drilling of a 12-

million-gallon-per-day well at the Anderson

Pump Station and the erection of a new water

storage standpipe facility in the northwest

sector of the system.

I wish to acknowledge with deep appreci-

ation the outstanding leadership and active

support provided by the Board of Trustees

throughout the year and the loyal and dedi-

cated efforts of employees for without them

the Board's record of achievements made in

1978 could not have been realized.

Thanks also is extended to the City Ad-

ministration and to the citizen-customers for

their continued support and understanding.
It was an honor and pleasure to serve them

throughout the past year.

ROBERT P. VAN DYKE
General Manager

PEP S. RIGPO

CITY
WATE R
BOARD
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Mayor Pro Tern Helen Dutmer presents proclamation
to General Manager Robert P. Van Dyke designating
August 6.12 as Better Water for People Week in City Water Board Chairman John M. Schaefer unveils
San Antonio. plaque.

I,

Close-up of plaque showing map of the historical
water supply system.

Maj. Gen. William Harris, chairman of Bexar County Bill O'Connell, chairman of the Urban Affairs Council of the
Historical Commission, traced origin of acequias. Greater San Antonio Chamber of Commerce, also spoke.

8

Better Water For People Week

An American Water Works Association bronze

plaque designating San Antonio's ancient acequias an

American Water Landmark was unveiled in August at

the City Water Board's Market Street Pump Station,

highlighting the 1978 observance of Better Water for

People Week.

Participants in the dedication ceremonies included

John M. Schaefer, chairman of the City Water Board,

who unveiled the historic marker, public officials and

civic leaders.

A luncheon followed the dedication sponsored by

the Greater San Antonio Chamber of Commerce and

attended by business leaders interested in the future

development of the area's water resources.

Other Better Water for People Week events included

an invitation to the public to visit the City Water

Board's water museum, a first for Texas, and to par-

ticipate in a contest to guess the amount of water the



City Water Board would pump on Sunday, Aug. 6, the

opening day of the week's observance.

Winner of the contest received an assortment of

lawn and garden tools and supplies. In a separate

contest, City Water Board employees also were in-
vited to guess with the winner receiving a day off from

work.

Skilled in irrigation techniques, Spanish engineers

built the acequias to carry water from the San Antonio
River and San Pedro Creek to the semi-arid fields

surrounding the city's five missions.

Remnants of this primitive water supply system, still
functional after more than two centuries of use, are
mute reminders of the role water played in the history

of San Antonio from the city's founding in 1718 to its
present eminence as the 10th largest metropolis in
the nation.

Mrs. Mary Ann Castleberry, president of the San Antonio
Conservation Society, addresses gathering.

Still operational, this old stone aqueduct south of the city was part of the original acequia water
supply system.

I
V 

, 4

City Water Board employees look on as General Manager Robert P. Van Dyke presents prizes to
winner of water pumpage contest.
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Seco creek at FM 470, one of the many streams that
recharge Edwards Aquifer.

View of the Frio River on the outskirts of Leakey, Texas.

Combined Funds
STATEMENT OF REVENUES AND THEIR DISPOSITION COMPARED TO
Year Ended December 31, 1978

REVENUES
Operating revenues:

Metered water sales .........................

Custom ers' penalties ...........................

Central Heating and Cooling Plant ................

Fire protection and miscellaneous ................

Nonoperating revenues:
Interest earned and miscellaneous ...............

TOTAL REVENUES ......................

DISPOSITION OF REVENUES
Maintenance and Operation .......................

Depreciation expense ............................

W orking Capital Fund (Gain) ......................

Data Processing Fund (Gain) ......................

Total Operating Expenses ................

Interest and Sinking Fund:
Interest expense - Notes C and G ...............

Retirement of bonds - Note C ..................

Improvement and Contingency Fund - Note E:
15% requirem ent ..............................

Deficiency of transfers to meet requirement ........

Services provided to City of San Antonio ..........

Interest expense on purchase of Babcock
W ater System .................................

O th e r . ... ... ... ... ... .. .. .. ... .. .. ... .. ... ... .

TOTAL DISPOSITION OF REVENUES .......

See notes to combined funds financial statements

Actual

$18,127,988
505,815

1,442,103
264,759

20,340,665

1,307,187

$21,647,852

$10,989,677
3,511,580

(83,126)
(92,041)

14,326,090

2,489,917
1,848,334
4,338,251

3,247,178
(1,446,873)
1,800,305

616,797
2,417,102

17,795
548,614

$21,647,852

BUDGET

Budgeted

$17,472,000
530,000

1,242,400
210,000

19,454,400

900,000
$20,354,400

$11,112,620
3,546,000

14,658,620

2,489,917
1,848,334
4,338,251

3,053,160
(2,288,136)

765,024

575,000
1,340,024

17,505

$20,354,400



Summary of Debt Charges Until Maturity

Calendar
Years

Balance 12-31-78 .................
1979 ............................
1980 ............................
1981 ............................
1982 ............................
1983 ............................
1984 ............................
1985 ............................
1986 ............................
1987 ............................
1988 ............................
1989 ............................
1990 ............................
1991 ............................
1992 ............................
1993 ............................
1994 ............................
1995 ............................
1996 ............................
1997 ............................
1998 ............................
1999 ............................
2000 ............................
2001 ............................
Average annual requirements:
1978 ................... $3,447,633
1979 ................... $3,410,230

Total

Annual Requirements to Retire

Interest Principal
I I I I

$ 4,293,403
4,276,075
4,276,302
4,332,805
4,329,027
4,320,168
4,298,724
4,333,288
4,321,369
4,318,544
4,334,425
4,302,575
4,296,588
4,277,100
4,273,775
4,333,900
1,554,657
1,517,031
1,478,063
1,437,749
1,468,600
1,444,925

616,200
$78,435,293

$ 2,423,403
2,341,075
2,256,302
2,167,805
2,074,027
1,975,168
1,868,724
1,753,288
1,631,369
1,503,544
1,369,425
1,227,575
1,071,588

902,100
723,775
533,900
404,657
342,031
278,063
212,749
143,600
69,925
16,200

$27,290,293

$ 1,870,000
1,935,000
2,020,000
2,165,000
2,255,000
2,345,000
2,430,000
2,580,000
2,690,000
2,815,000
2,965,000
3,075,000
3,225,000
3,375,000
3,550,000
3,800,000
1,150,000
1,175,000
1,200,000
1,225,000
1,325,000
1,375,000

600,000
$51,145,000

Principal
Balance

Outstanding

$51,145,000
49,275,000
47,340,000
45,320,000
43,155,000
40,900,000
38,555,000
36,125,000
33,545,000
30,855,000
28,040,000
25,075,000
22,000,000
18,775,000
15,400,000
11,850,000
8,050,000
6,900,000
5,725,000
4,525,000
3,300,000
1,975,000

600,000

CITY
EWATE R
BOARD

-

Water entering the Edwards Aquifer moves slowly
southward and then east and northeast to natural
discharge outlets such as Comal Springs (above) and
San Marcos Springs (below) both of which have become
popular recreation sites.

Revenue Bond Coverage As Defined By Revenue Bond Ordinance
Operating Revenue
Expenses Available for

Before Debt Service Average Annual Times
Calendar Depreciation and Other Debt Service Debt

Year Revenues Expense Requirements Requirements Service

1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

$ 9,119,056
9,479,574
9,970,966

11,924,401
11,071,491
12,868,775
14,009,345
14,423,374
17,535,093
20,221,593
21,031,055

$ 3,409,385
3,863,165
4,343,638
5,028,557
5,348,196
5,578,621
7,136,442
8,197,928
9,066,997

10,795,965
10,814,510

$ 5,709,671
5,616,409
5,627,328
6,895,844
5,723,295
7,290,154
6,872,903
6,225,446
8,468,096
9,425,628

10,216,545

$1,593,885
1,587,721
1,577,298
2,417,539
2,432,264
3,199,125
3,221,214
3,226,449
3,223,709
3,061,993
3,447,633

3.58
3.54
3.57
2.85
2.35
2.28
2.13
1.93
2.63
3.08
2.96

11



I~EIU I Combined Funds Balance Sheets
December 31, 1978 and 1977

ASSETS

Shown here at Bandera, the Medina River is considered a major contributor of
water to the aquifer.

q

Hondo Creek shown near its source is one of several small streams serving the
Edwards Aquifer.

I

CURRENT ASSETS
Cash ................................................
Accounts receivable - net of allowances of

$2,324,320 in 1978 and $1,716,583 in 1977 ..................
Inventory -materials and supplies ........................
Accrued interest receivable ..............................
Prepaid expenses ......................................
Interfund receivables ...................................

Total Current Assets ..................................
OTHER ASSETS

Due from City of San Antonio for purchase of
fuel dispensing and accounting system ....................

RESTRICTED ASSETS
Maintenance and Operation Fund - Note B:
Cash - customers' deposits .............................
Cash - pledged to State Department of Public Welfare.......

Interest and Sinking Fund - cash - Note C .................
Reserve Fund - Note D:
Cash ..............................................
Investment ..........................................

Improvement and Contingency Fund - Note E:
Cash ..............................................
Accounts receivable ..................................
Interfund receivable ..................................

Bond Fund - Note F:
Cash ................................................
Interfund receivable .....................................
Unamortized bond expense ............................

Community Water Development Fund - Note G:
Cash................................................
Interfund receivable ................. ................

UTILITY PLANT
Utility plant in service ..................................
Allowances for depreciation (deduction) ....................

Land ................................................
Construction in progress - estimated cost to

complete 1978 - $14,158,742 ..............................

See notes to combined funds financial statements



CITY WATER BOARD

Liabilities, Reserves, Contributions and Retained Earnings 1978

CURRENT LIABILITIES
$ 490,185

2,628,942
1,054,874

53,536
48,971

3,917,536
8,194,044

48,983

1,491,738
240,000

1,657,324

1,535,955
2,798,470

3,520,976
5,160

830,264

5,900,000
626

15,997

2,128,000
2,287,632

22,412,142

163,368,891
(39,741,787)
123,627,104

1,639,970

10,912,400
136,179,474

$166,834,643

$ 480,725

2,367,132
1,047,789

53,536
48,594

1,696,385
5,694,161

150,116

1,342,799
240,000

1,626,978

1,568,834
2,766,129

2,662,088
2,711

795,860

11,145,000
626

22,178

2,000,000
2,551,568

26,724,771

151,493,757
(36,350,713)
115,143,044

1,639,420

8,090,537
124,873,001

$157,442,049

Accounts payable ...........................................
Sewer service collections due to the City of San Antonio and others. .
Notes payable - current portion ................................
Due to City for acquisition of water districts - current portion .......
Accrued vacation pay ......................................
Sundry payables and accruals ................................
Interfund payables ............................ ..............

Total Current Liabilities ........ ........ .......... .........

LIABILITIES OF RESTRICTED FUNDS
Maintenance and Operation Fund - customers' deposits ...........
Interest and Sinking Fund - accrued interest .....................
Reserve Fund -interfund payable .......................... .
Improvement and Contingency Fund:

Advances for construction ....................................
Maximum refundable to developers ............................
Interfund payable ..........................................

Bond Fund - interfund payable ................................
Revenue bonds payable within one year ..........................

LONG-TERM DEBT - amounts payable after one year
Revenue bonds - Note H .....................................
Due to City for acquisition of water districts .......................
Notes payable - Note I ........................................

RESERVES
Retirement of bonds and interest ................................
C onstruction ..................................................
Pledged for Social Security payments ............................

CONTRIBUTIONS IN AID OF CONSTRUCTION .....................

RETAINED EARNINGS ...........................................

CONTINGENCIES - Note K .....................................

$ 686,003
864,078
366,709

41,635
508,132
674,804

4,124,949
7,266,310

1,491,738
410,657

35,385
124,218

2,662,048
249,061

1,870,000
6,843,107

49,275,000
776,021

1,195,991
51,247,012

5,581,092
11,617,943

240,000
17,439,035

38,615,820

45,423,359

$166,834,643

$ 420,700
598,245
149,364

36,722
453,206
633,363

2,537,635
4,829,235

1,342,799
423,645

538

79,252
149,402

2,009,958
496,308

1,805,000
6,306,902

51,145,000
817,656
433,154

52,395,810

5,537,758
16,445,111

240,000
22,222,869

35,053,612

36,633,621

$157,442,049

1978 1977 1977
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CITY
WATER Notes to

Combined Funds Financial Statements
December 31, 1978

NOTE A - SUMMARY OF SIGNIFICANT
ACCOUNTING POLICIES
Fund Accounting
The fund structure of accounting is required under
City Ordinance No. 24819 of April 4, 1957. It spe-
cifically requires the use of a System Fund, Main-
tenance and Operation Fund, Interest and Sinking
Fund, Reserve Fund, Improvement and Contingency
Fund, and a Surplus Fund.
In addition to these funds, the City Water Board has
added other funds which are used for internal man-
agement purposes. These funds are the Working
Capital Fund, Data Processing Fund, Bond Fund,
Community Water Development Fund, and Central
Heating and Cooling Plant Fund. The latter fund is
combined with the Maintenance and Operation Fund
in these statements.
The accounting for all funds is on the accrual basis.
Funds are more fully described in Notes B through
G. The combined funds financial statements include
the accounts of all funded. Interfund receivable and
payable accounts are not offset in these statements.

Utility Plant
Utility plant in service is recorded on the basis of
cost. Assets acquired by the City Water Board
through contributions, such as from land developers,
are capitalized and recorded in the plant records at
contributors' reported costs.
The City Water Board provides for depreciation of
utility plant in service on the straight-line method at
amounts estimated to amortize costs of assets over
their estimated useful lives.
At the time of retirement of utility plant assets, the
allowance for depreciation is charged with the orig-
inal cost of the asset and the cost of removal.
The City Water Board has consistently expensed in-
terest charges during construction of plant additions.

Account Receivable - City of San Antonio
It has been the practice of the City Water Board to
charge the City of San Antonio for water sales as
required by the bond ordinance. The City Water
Board subsequently writes off this account, which is
included in accounts receivable, if the requirements

of the bond ordinance funds are met.
The allowance for uncollectible accounts includes
provision for 100% write-off of the City of San An-
tonio receivable upon approval of the Board of
Trustees.

Materials and Supplies Inventory
Inventories are valued at lower of average cost or
market.

Investment
The investment of the Reserve Fund is carried at
amortized cost.

Accrued Vacation Pay
The Board's policy is to accrue employee vacation
pay as earned.

NOTE B - MAINTENANCE AND OPERATION FUND
The bond ordinance requires that on or before the
10th day of each month while any bonds are out-
standing, there shall be withdrawn from the System
Fund and deposited in this fund an amount of money
estimated by the Board to be sufficient to pay rea-
sonable expenses of operation and maintenance of
the System for the next succeeding month. This
fund is also used to account for cash collected on
customer deposits and cash pledged to the State
Department of Public Welfare.

NOTE C - INTEREST AND SINKING FUND
The bond ordinance requires that on or before the
10th day of each month and thereafter until paid,
the Board of Trustees shall withdraw from the Sys-
tem Fund, and deposit in the Interest and Sinking
Fund, an amount of money not less than the total of
1/12th of the next maturing installment of principal
of the bonds outstanding payable from the revenues
of the System and 1/6th of the next semiannual
installment of interest on the bonds outstanding.
The monies shall be used solely for the purpose of
paying interest and principal of the bonds. When
the total amount of money in this fund is equal to
the aggregate principal amount of the bonds out-

standing, plus all unpaid coupons pertaining thereto,
no further payments need be made into the Interest
and Sinking Fund.

NOTE D - RESERVE FUND
The bond ordinance requires that there shall be
deposited monthly into the Reserve Fund an amount
equal to an amount not less than 20% of the
amounts so deposited in the Interest and Sinking
Fund until there has been accumulated in the Re-
serve Fund an amount of money equal to the highest
total amount of principal and interest to become
due in any future twelve months period on all bonds
outstanding. The fund fulfills the requirement at
December 31, 1978 and 1977.

NOTE E -IMPROVEMENT AND
CONTINGENCY FUND
The bond ordinance requires that after all of the
requirements have been met for the Maintenance and
Operation Fund, Interest and Sinking Fund and Re-
serve Fund, the Board shall transfer from the System
Fund to this fund, to the extent money is available,
a sum equal to not less than 15% of the gross
revenue of the System which may be used for the
following purposes: (a) extensions and improve-
ments to the System, (b) to meet contingencies of
any kind in connection with the operation and main-
tenance of the System and (c) the payment of in-
terest or principal, or both, of bonds when other
funds of the Board are insufficient for such purpose.
After setting aside of said minimum amount of 15%
of gross revenues in this fund, there shall be paid
out of the monies remaining in the System Fund
after the end of each operating year to the General
Fund of the City, or to such other fund of the City as
the Council may direct, a sum sufficient to reimburse
the City for all money which has been paid by the
City to the Board during such year for services
rendered by the Board to the City for municipal pur-
poses during such operating year.

NOTE F- BOND FUND
The Bond Fund is used to account for the unex-
pended funds of the revenue bond issues.



NOTE G - COMMUNITY WATER DEVELOPMENT FUND
In 1973, the City Water Board created a separate revolving fund entitled the
"Community Water Development Fund" to be used for financial participation of
the Board with Single-Customers and Developer-Customers in the construction
of water main extensions in accordance with the Board's regulations for Water
Service, System Extension, and Service Line Installation to the extent funds
were available. The Fund was initially funded by $6,000,000.00 of the 1973 bond
issue of $14,000,000.00 and additional water revenue bond issues may be re-
quired in the future to maintain the integrity of the Fund.

NOTE H - REVENUE BONDS
Revenue bonds are collateralized by an irrevocable first lien on and pledge
of the income and revenues derived and to be derived from the operation of the
System after deduction therefrom of the amount necessary to pay all operating,
maintenance, replacement, and betterment charges of the System as required
by applicable statutes of the State of Texas.
The System is also required to maintain rates sufficient (a) to pay all main-
tenance, depreciation, replacement, betterment, and interest charges, (b) to
establish and maintain the Interest and Sinking Fund and the Reserve Fund,
(c) to pay in addition all outstanding indebtedness against the System other
than bonds as and when due, and (d) to provide for the payments into the
Improvement and Contingency Fund.
The revenue bonds are due in varying amounts, from a low of $616,200 in 2001
to a high of $4,334,425 irf?1989, including interest at rates of 3.1% to 7%.

NOTE I - NOTES PAYABLE
The Board's notes payable and related collateral at December 31, 1978 and
1977, are summarized as follows:

Notes payable to:
Water company, payable

solely from net revenues
of the water system, due
in annual installments of
$46,500, including interest
at 6% per annum .........

Supplier, collateralized by
equipment, due in monthly
installments of $229, includ-
ing interest at 5.95%
to 6.21% ................

Supplier, collateralized by
equipment, due in monthly
installments of $23,166,
including interest at 6.5%
per annum ..............

Bank, collateralized by
equipment, due in monthly
installments of $8,855,
including interest at 8.2%
per annum ..............

1978

Current Long Term

.$ 46,500 $ 232,380 $

2,297

1977

Current Long Term

46,500 $ 278,880

5,754

211,652 904,756

106,260
$ 366,709

53,101
$1,195,991

102,864
$ 149,364

154,274
$ 433,154

NOTE J - PENSION AND RETIREMENT PLANS
The City Water Board's Retirement Program includes benefits provided by
Social Security, Texas Municipal Retirement System, and a contract with
Bankers Life Company. Provisions of the program apply to full-time employees
after six months of service. In addition, Bankers Life Company provides a
Spouses Annuity coverage for employees who complete ten years of service
and who have been married one year or more. The Board's policy is to fund
pension costs accrued.
The total pension expense for the year was $208,306, which includes as to
certain of the plans, amortization of prior service costs over a period of twelve
to twenty years. Actuarial book values of assets of the plans were at least equal
to the actuarially computed values of vested benefits at the latest valuation
date of December 31, 1977.
NOTE K - CONTINGENCIES
The City Water Board is also the subject of various claims and other litigation
which have arisen in the ordinary course of its operations. Legal counsel are
of the opinion that the City Water Board's liabilities in these cases, if decided
adversely to the Board, will not be significant.

Report of Ernst & Ernst
Independent Auditors

Board of Trustees
San Antonio Waterworks System
San Antonio, Texas

We have examined the combined funds balance sheets of
the San Antonio Waterworks System, a city-owned utility
doing business as City Water Board, as of December 31,
1978 and 1977, and the related combined funds statement
of revenues and their disposition compared to budget for
the year ended December 31, 1978. Our examinations were
made in accordance with generally accepted auditing
standards and, accordingly, included such tests of the
accounting records and such other auditing procedures as
we considered necessary in the circumstances.

In our opinion, the balance sheets referred to above present
fairly the financial position of the San Antonio Waterworks
System at December 31, 1978 and 1977, in conformity with
generally accepted accounting principles applied on a
consistent basis. Further, in our opinion, the combined funds
statement of revenues and their disposition compared to
budget presents fairly the information contained therein,
and the San Antonio Waterworks System has complied with
the financial requirements of the bond ordinances which
govern the revenue bonds.

San Antonio, Texas
February 5, 1979
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Financial and Statistical Information
CITY WATER BOARD 1978

OPERATING RESULTS
Total Revenue* ................................
Operating Expense ..............................
Depreciation and Amortization ....................
Interest on Bonded Debt .........................
Provision for Bond Principal and Reserve ...........
Revenue Available for Plant Additions .............
Revenue Per 1,000 Gallons Pumped - Cents ...... .
Operating Expense Per 1,000

Gallons Pumped -Cents .....................
FINANCIAL DATA

Expenditures for Plant Additions ..................
Total Utility Plant ................................
Accumulated Allowances for Depreciation ..........
Inventory ......................................
Bonded Debt ...................................
Municipal Equity (including Reserves) ..............
Interest and Sinking Fund ........................
Reserve Fund ..................................
Improvement and Contingency Fund ...............
Total Revenue less Operating Expense .............
Average Annual Debt Requirements ................
Times Debt Coverage ............................

OTHER STATISTICS
Water Pumped - Million Gallons ...............
Number of Wells in Service ......................
Average Daily Pumpage - Million Gallons ..........
Maximum Daily Pumpage -Million Gallons .........
Maximum Hour Pumpage

(Daily Rate) - Million Gallons .................
System Pumping Capacity - Million Gallons Day ...
Overhead Storage Capacity - Million Gallons ......
Total Storage Capacity - Million Gallons ...........
Metered Usage- Million Gallons ..................
Annual Rainfall - Inches .........................
Customers at End of Year ........................
Average Use Per Customer - Thousands of Gallons .
Average Revenue Per Customer ...................
Miles of Main Installed ...........................
Miles of Main Replaced and Abandoned ............
Miles of Main in Place ...........................
New Services Installed ...........................
Fire Hydrants Installed ...........................
Fire Hydrants in Place ............................
Number of Employees ...........................
Total Salaries and Wages Paid ....................

*Includes City of San Antonio
Water Billings Which Amounted to ....................

$ 21,647,852
10,814,510
3,511,580
2,489,917
1,848,334

$ 2,983,511
48.4

24.2

$ 13,685,823
175,921,261
39,741,787

1,054,874
51,145,000

101,478,214
1,657,324
4,334,425
1,534,749

10,216,545
$ 3,447,633

2.96

44,691
69

122.4
235.3

313.0
531.4

27.9
74.2

37,417
35.99

172,185
217.3

$ 122.14
74.59
24.97

2,456.18
5,473

264
10,631

731
$ 8,125,376

$ 20,825,627
$ 10,795,965

3,250,366
2,376,113
2,312,433

$ 2,090,750
48.5

$ 18,110,565
$ 9,066,997

3,085,638
1,883,205
1,890,342

$ 1,608,911
47.2

25.2

$ 10,506,288
161,223,714
36,350,713
1,047,789

52,950,000
93,910,102

1,626,978
4,334,425
1,222,047
9,425,628

$ 3,061,993
3.08

42,920
70

117.5
196.9

263.0
528.6

27.9
74.2

35,946
29.64

168,004
214.0

$ 120.36
50.14
17.17

2,406.56
4,532

170
10,367

708
$ 7,394,855

$ 14,894,206
$ 8,197,928

2,817,210
1,838,859
1,438,841

$ 130,536
39.4

24.4

$ 7,348,545
150,690,065
33,153,409

1,073,151
47,585,000
87,644,100

1,450,408
3,892,901
1,774,395
8,468,096

$ 3,223,709
2.63

37,154
67

101.5
171.9

231.5
470.2

22.9
64.1

33,015
39.13

164,454
210.4

$ 106.63
35.16

8.96
2,373.59

2,701
172

10,197
704

$ 6,568,457

$ 14,435,835
$ 7,136,442

2,463,029
1,893,495
1,672,489

$ 843,890
36.6

22.4

$ 8,038,471
143,745,863
30,582,968
1,118,249

41,045,000
81,759,410

1,276,594
3,343,364
1,549,229
6,225,446

$ 3,226,449
1.93

36,588
67

100.2
158.9

202.8
443.6

23.1
56.8

32,875
25.67

161,829
203.1

$ 89.13
122.32
32.91

2,347.39
2,715

462
10,025

722
$ 6,011,639

$ 16,176,333
135,820,915
28,155,596

1,220,954
42,475,000
78,668,343

1,266,241
3,332,205
2,459,271
6,872,903

$ 3,221,214
2.13

38,246
65

104.7
190.0

277.1
443.6

23.1
56.8

33,800
37.00

159,700
211.6

$ 87.72
124.73

34.10
2,257.98

5,354
525

9,563
709

$ 5,690,074

$ 575,472 $ 470,832 $ 426,490

1977 1976 1975 1974

18.7

$- 616,797 $ 604,034



1973

$ 13,276,954
$ 5,578,621

2,453,633
1,712,609
1,532,074

$ 1,591,838
35.1

1972

$ 11,381,437
$ 5,348,196

2,309,440
1,258,065
1,128,508

$ 1,027,282
28.0

15.2

$ 12,945,116
120,176,666
25,884,430

692,303
43,690,000
72,652,227
1,130,932
3,018,049
3,652,026
7,290,154

$ 3,199,125
2.28

36,699
64

100.5
153.1

220.2
441.3

23.1
51.7

30,347
52.28

158,033
192.0

$ 81.43
102.54

25.25
2,167.35

7,503
362

9,038
682

$ 4,991,929

$ 408,179

13.5

$ 7,300,742
107,010,819

24,227,819
586,752

30,780,000
66,842,868

934,082
2,552,000
4,299,021
5,723,295

$ 2,432,264
2.35

39,476
60

107.8
165.6

239.8
433.7

22.9
50.6

33,003
31.48

154,153
213.6

$ 71.65
78.58
22.92

2,090.06
4,797

329
8,676

642
$ 4,512,077

$ 309,946

1971

$ 12,228,113
$ 5,028,557

2,168,666
1,190,475
1,675,320

$ 1,861,383
29.3

12.3

$ 6,313,329
100,651,576
23,065,483

576,102
31,845,000
62,874,316

924,202
3,199,038
2,686,173
6,895,844

$ 2,417,539
2.85

40,745
60

111.6
204.2

294.8
433.7

20.9
48.6

35,005
31.80

151,200
231.4

$ 78.87
72.70
19.82

2,034.40
5,423

282
8,347

608
$ 4,007,117

$ 303,712

1970

$ 10,261,873
$ 4,343,638

2,082,923
870,955
783,418

$ 1,890,032
28.8

1969

$ 9,788,937
$ 3,863,165

1,995,885
905,717

1,192,245
$ 1,522,562

28.0

12.5

$ 4,312,835
94,542,414
21,160,443

458,533
22,795,000
57,409,423

776,580
2,043,128
2,693,559
5,627,328

$ 1,577,298
3.57

34,633
60

94.9
176.0

252.6
433.7

20.9
48.6

31,553
22.74

148,452
212.5

$ 67.17
45.95
22.38

1,981.52
2,914

161
8,065

589
$ 3,609,922

$ 290,907

11.4

$ 6,068,765
90,492,550
19,405,427

475,240
23,705,000
53,868,335

755,655
1,868,128
1,163,964
5,616,409

$ 1,587,721
3.54

33,829
60

92.7
195.0

293.4
433.7

20.9
43.6

29,608
31.42

146,089
202.7

$ 64.88
69.14
26.88

1,957.95
3,136

228
7,904

568
$ 3,226,248

$ 309,363

1968
WATER
BOARD 2' ci~i

$ 9,407,097
$ 3,409,385

1,819,214
939,431
858,334

$ 2,092,692
29.6

11.1

$ 6,512,713
84,804,487
17,907,237

467,888
24,600,000
49,325,945

751,546
1,868,128
1,094,771
5,709,671

$ 1,593,885
3.58

30,758
59

84.0
167.4

255.9
387.7

20.9
43.6

26,365
30.39

144,335
182.7

$ 63.17
75.46
30.28

1,915.68
3,441

415
7,676

557
$ 2,903,808

$ 288,041

The Frio River gets its start from springs such as this
one gushing forth from a cave on a ranch above
Leakey, Texas.
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Workmen tighten bolts on well field collection line at Randolph Pump Station. Randolph Pump Station facilities include this 7/ million gallon ground storage tank,
equal to largest in system.

City Water Board Meets Demands

Guided by a thoroughly researched Master Plan, the City

Water Board for the past 25 years has been highly successful

in anticipating and meeting San Antonio's patterns of growth

with adequate water service.

In anticipation of greater growth in areas served by the Ran-

dolph and Jones Maltsberger pump stations, new production

facilities have been authorized which will more than triple the

capacity of these two stations by the end of 1979.

Randolph, which presently has a production capacity of 8.5

million gallons per day, will be expanded to a total pumping

MIX
Y
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capacity of 36 MGD with the construction of a five-million gallon

ground reservoir and four high service pumps.

New facilities at Maltsberger, which presently consists of three

pumps with a 15 million gallon per day capacity, will include a

seven and one-half million gallon ground storage tank and four

10 million gallons per day high service pumps.

A new high service pump to provide an additional 12 million

gallons per day capacity has been installed at Wurzbach Pump

Station to meet increased customer demands in that area, and

a second deep well has been authorized at the new Anderson

Pump Station on FM 1604 south of Culebra Road.

Huge, prestressed concrete pipe (above) ready
for installation at Randolph Pump Station.
Left, drilling rig at work on new well for

Anderson Pump Station.

~V+ tt CITY
WATER -
BOARD
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A five million gallon ground reservoir nears completion at Maltsberger Pump Station.
A new high service pump was installed at Marbach Pump
Station to meet consumer demands in that area.
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The Nueces River at the dam above Uvalde was filled
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Water for San Antonio
Now...and in the Future?
Roving bands of Indians were the first to
slake their thirst from this area's gushing
springs that centuries later were discovered
to come from a vast underground lake com-
monly known as the Edwards Aquifer.

Neither the Indians nor those who followed
- Spanish colonists, American settlers and
immigrants from Europe -were concerned
that the water they drank at San Marcos or
that bubbled up from springs in San Antonio
came from one and the same source. They
only knew the water was good, and they hoped
it would last forever.

It was not until ages later that engineers
and geologists began unravelling the mys-
teries of the aquifer, often described as the
most abundant supply of the purest artesian
water known to man.

Over the years a great deal of knowledge
has been uncovered, but there still are some
secrets about this enormous body of water
that continue to remain hidden.

In exhaustive studies going back to 1898
scientists have learned that the aquifer, which
is part of the Balcones Fault Zone, is pecu-
liarly adapted for receiving, storing and trans-
mitting water.

The recharge part of the aquifer is a porous,
honeycombed rock formation rising close to
the earth's surface. Streams crossing this for-
mation and rains falling on it largely disap-
pear into the aquifer's underground reservoir.

The reservoir or "catch basin" and its
"rock-pipeline" extend 175 miles from Brack-
ettville in Kinney County across Uvalde,
Medina, Bexar and Comal counties to Kyle in
Hays County, and it is from 5 to 30 miles wide
and 500 feet thick.

The recharge zone lies directly above the
northern boundary of the aquifer. Streams
that flow into the aquifer generally drain that
area of the Edwards Plateau which extends
roughly from Rock Springs on the west to
Blanco on the east.

Approximately 70 per cent of the aquifer's
water supply originates west of Bexar County
in an area known as the "country of 1100
springs," a claim that may or may not be true
since no one has taken the trouble to count
them. Another 10 per cent of the reservoir's
water enters the ground in north Bexar Coun-
ty, and the remaining 20 per cent is collected
east of Bexar County.

The Nueces and West Nueces rivers are
the major contributors to the reservoir. Other
suppliers, all in the west, are the Dry Frio,
Frio, Sabinal and Medina rivers. Medina Lake
provides some volume as do various creeks
in the area including the Seco and Hondo
creeks in Medina County. The only stream in
the basin that contributes no water is the
Guadalupe River.

Authorities now have determined that water
entering the aquifer flows slowly southward
and then east and northeast toward the large
natural discharge outlets or "leaks" such as
Leona River Springs near Uvalde, San Antonio
and San Pedro springs in San Antonio and
the largest of them all, the Comal Springs at
New Braunfels and the springs at San Marcos.

More recent studies of the movement of
water through the aquifer and the rate of flow
indicate that the reservoir's water from the
time it enters the "pipeline" until it reaches
the surface again at the various springs, wells
and other outlets may be from 50 to 200
years or more.

The quality of the aquifer's water has never
been in doubt. The earliest known scientific

CITY
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Aquifer streams generally are serene and peaceful but
occasionally go on a rampage. Now back to normal, the
Medina River (above) went out of its banks last August
causing untold damage in property and lives.



examination was made for a predecessor
water utility of the City Water Board in 1903
by Professor H. W. Harper of the University
of Texas, who stated:

"You will be gratified to learn that you
possess one of the best waters thus far found
in an artesian basin - a water low in mineral
count and absolutely free of any organic con-
tamination. You and the citizens of San An-
tonio are to be highly congratulated upon the
privilege of using so pure a water as that
which emanates from your wells."

Constant monitoring by the City Water

Board in more than half a century of muni-
cipal operations has confirmed the profes-
sor's earlier findings. Complementing the City
Water Board's long standing programs of
water analysis is a continuing study by famed
scientists at Southwest Research Institute
whose tests have shown San Antonio's water
is remarkably pure and more than meets the
health standards set by the Safe Drinking
Water Act.

While the million or more people living in
San Antonio and a dozen other cities and
towns who depend on the aquifer as their

sole source of water can be assured of the
water's quality, they have no guarantee that
the water will last forever.

To the contrary, engineers and geologists
since the turn of the century have consistently
refuted the popular fallacy that San Antonio's
water supply is unlimited. They have always
contended that "it is abundant, but not un-
limited."

In a paper prepared for the Scientific So-
ciety in 1911 Arthur H. Muir wrote:

"It is well to remember that no artesian
basin has unlimited supply. However enor-

CITY
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Prospective sources of surface
water for San Antonio are
shown here in blue. Only one,
Canyon Reservoir, is in place,
the others have been proposed.
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mous is the volume of its stored up water
and incoming flow, it is definite in quantity.
When the number of wells increases so that
their flow exceeds the average incoming sup-
ply their pressure and flow decreases. This
has been the universal history of artesian dis-
tricts."

Despite extensive studies, the total amount
of water stored in the aquifer is not known,
but it is known how much water goes into
the reservoir year after year. This amount has
varied from a low of 43,700 acre-feet to a high
of 1,711,000 acre-feet.

The low point was reached in 1956 during
the worst drought ever known in this area.
Water levels in wells reached an all-time low,
including the City Water Board's indicator
well where the water level dropped to 612.5
feet, its lowest point since records began in
1932. Medina Lake went dry, and all the
springs except those at San Marcos ceased
to flow.

The amount of water that can be depended
upon for future use from the aquifer should
not logically exceed the historical average
annual recharge to the aquifer (589,200
acre-feet per annum during the period 1934-
1977). In order to protect the aquifer, water
authorities have adopted a concept of limit-
ing withdrawals to a "safe" level of approxi-
mately 500,000 acre-feet annually. This con-
cept has provisions for withdrawals greater
than the "safe" limit during high recharge
periods.

The only logical and acceptable way San
Antonio can limit well withdrawals from the
reservoir would be by substituting surface
water for ground water, an objective the City
Water Board has sought since 1953.

This effort. has been authorized by the San
Antonio City Council and has been encour-
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Canyon Reservoir on the Guadalupe River has long been considered as a source of surface water for San
Antonio.
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aged by successive City Councils, other
elected officials, the news media, civic or-
ganizations, citizens and individual business-
men.

Various potential sources of surface water
have been considered and analyzed by the
City Water Board staff and consulting en-
gineers to determine the availability of ade-
quate quantities of water that might be ob-
tained at a reasonable cost.

It has now been concluded that the only
sources of surface water reasonably avail-
able to San Antonio include Applewhite
Reservoir, Canyon Reservoir, Clopton Cross-
ing Reservoir, Guadalupe River, Cuero Res-
ervoir, and the Cibolo Reservoir.

The City Water Board's estimates of future
surface water supply needs are based on the
anticipated population growth in the San An-
tonio area. It is anticipated that approximately
1,500,000 people will reside in Bexar County
by the year 2020. It is assumed that San An-
tonio can annually withdraw approximately
250,000 acre-feet of ground water from the

Site of the proposed Applewhite Reservoir in Southwest
Bexar County.

Edwards Aquifer on into the future under
present Texas law. Based upon this assump-
tion, San Antonio will need approximately
2,500 acre-feet of supplemental surface water
in 1990 and 186,000 acre-feet in 2020.

All four of the potential sources of surface
water, Applewhite, Canyon, Cibolo and Cuero
reservoirs, will be needed to meet these re-
quirements if San Antonio is to have an ade-
quate water supply 45 years from now.

On 10 January 1978 the Water Works Board
of Trustees adopted a policy statement ex-
pressing its current policy for the develop-
ment of supplemental surface water for San
Antonio. This policy calls for the construction
of the Applewhite Reservoir in Bexar County
as the first step in this effort. The Board also
recommended that the city enter immediately
into a contract with the Guadalupe-Blanco
River Authority for an additional 200,000 acre-
feet of water for long-range future use and a
complete review of the Cibolo Reservoir
Project should be made and steps taken to
insure that it remains a viable project. This
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Close-up of Cibolo Creek in the vicinity of the proposed
reservoir.

policy statement was forwarded to the City
Council in January 1978 and is still under
consideration by the City Council. It is hoped
that some action will be taken by the City
Council on the recommended policy during
1979 so that positive steps can be taken to
initiate action to acquire a long-range sup-
plemental surface water supply for San An-
tonio.

The Water Works Board of Trustees has
requested the City Council to authorize the
expenditure of $5,000,000 toward the pur-
chase of land for the Applewhite Reservoir
site, but this money has yet to be appropriated
pending approval by the San Antonio City
Council of a proposed revenue bond issue.
Applewhite Reservoir has an average yield
of 53,000 acre-feet per annum and a firm yield
of 16,000 acre-feet per annum. It is anticipated
that water from this reservoir will be needed
between 1985 and 1990 depending on weather
and drought periods encountered in the forth-
coming years.

Canyon Reservoir, from which the City
Water Board could receive 50,000 acre-feet
of water per year, is the only one of the four
reservoirs that has been completed. Water
from this reservoir is immediately available to
San Antonio, and it can be piped to the City
by gravity.

The Texas Department of Water Resources
confirms San Antonio's need for surface
water. In a review of this area's water prob-
lems the agency stated:

"Surface water to firm up municipal sup-
plies is needed to relieve pressures on the
Edwards Aquifer in critical drought periods,
thereby maintaining the ecosystem and
recreational facilities of major Edwards
springs and the base flow of the streams be-
low the aquifer."

Surface water development will require
large sums of money with the costs to be
paid through increased water rates. If no sup-
plemental surface water supply is developed,
one day the aquifer will be "mined" if usage
continues at its present trend.
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