SECTION 15
PUEBLO WATER SYSTEM

The Pueblo Water Systemis a municipal utility providing water to the
citizens of Pueblo, Colorado, and to sone adjacent areas, including the
Menorial Airport. The popul ation of the county in 1974 was just over 127, 000.
The retail service area, prinarily the Gty of Pueblo, provides water to
108,000 custoners. During the past 10 years, the popul ation and the water
demand have remained relatively stable. Sonme system facts are given in
Table 131

WATER SUPPLY SERVI CE AREA

The Puebl o Water System provides water on a retail basis to all classes
of customers within the service area shown in Figure 71. Treated water is
primarily supplied to citizens and industry within the city limts and to
some outlying areas, including the Pueblo Menorial Airport on the east side
of the city. This service area enconpasses approximately 56 sq niles.

Gowh is anticipated in the future, and it is expected that the service
area will expand somewhat to the east, but primarily to the north and south-
west. By the year 2,000, the service area will nore than double its present
si ze.

ORGANI ZATI ON

Because the system supplies water only, it is not intermngled with any
other service organization. The systemis controlled by five menbers of the
Board of Waterworks, elected by the citizens to serve a 6 year term This
Board is responsible for |ong-range plans insuring that the water systemis
operated in the nost efficient and econom cal manner possible.

Five division heads report to an executive director who is responsible
for operation of the utility (Figure 72). The Engineering Division is
responsi bl e for determning the equipment and facility requirements and
construction of the facilities. The Treatment and Punping Division is pri-
marily responsible for the operation and mai ntenance of treatnment facilities
and punping from the treatnment facilities into the system The Transm ssion
and Distribution Division is responsible for operation and mai ntenance re-
lated to moving the water fromthe treatnent facilities to the custoners and
for storage within the distribution system The Finance Division is respon-
sible for maintaining financial records and billing and collecting. The
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TABLE 131. PUEBLO WATER UTILITY, BASIC FACTS (1974)

ltem Anpunt
Popul ati on:
SMBA N A
County 127,092
Retai|l service area (city) 108, 028
Area of retail service area (estimated sq mles) 56
Recogni zed customer classes (nunber of accounts)
Gty resident 27,292
County resident 247
Gty comrercial 1,664
County comrerci al 21
Flat rate 2
Church and charity 136
Percent netered 100
Purchased water None

Source wat er
Pipe in system (estimted mles)
El evation of treatnent plants

North Ft.
South Ft.

El evation of service area (mn/mx ft)
Revenue- producing water (ml gal)
Treated water (ml gal)

Maxi mum day/ maxi mum hour (M)

100% Surface
300

4,695
4,695

4600/ 5050 ( 1402/ 1539)
6, 845
9, 854
51/ 82
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Supply and Mains Division is primarily responsible for maintaining the system
that supplies raw water to the utility.

ACQUI SI TI ON

Raw water is taken fromthe Arkansas River. Because Pueblo is |ocated
inan area with a sem-arid climate and at tines is subject to water shortage
the systemacted to obtain water rights in excess of that normally provided
by the Arkansas River.

Puebl o' s water supply is conposed of three types of rights: (1) non-
storable direct flow water fromthe Arkansas River, (2) storable water divert-
ed fromthe western slope of the Rocky Muntains into the Arkansas River
Basin, and (3) rights to store eastern slope water in Cear Creek reservoir
These wat ershed areas and storage points are |ocated 140 river mles or nore
to the west of Pueblo in the Rocky Muntains near Leadville, Colorado.

Puebl 0's water rights consist of 34 m| gal of nonstorable water a day
from the Arkansas River. To supplenent direct flowrights, the Water Board
purchased transmountain diversion facilities to transport water fromthe
western slopes of the Rocky Muntains. In 1955, the Board purchased O ear
Creek reservoir, which provides 11,232 acre ft of storage space for Pueblo's
storable transmountain water. In recent years, the Pueblo Water Board
acqui red excessive direct flow and transmountain rights for Pueblo's future
devel opment.  The largest of these is Pueblo's portion of the Twin Lakes
di version system which alone coul d support enough water for 50,000 peopl e.
From 1967 to 1973, $23 mllion was spent for water rights to insure Pueblo's
orderly growth and devel opment. The present water supply is capable of sup-
porting 230,000 people plus the water needs of the Comanche Power Stati on.

TREATMENT

Puebl o has two water treatnent plants. The Gardner Plant, |ocated on
the north side of the Arkansas River, produces 25 M3, and the MCabe plant
| ocated on the south side of the river directly across from the Gardner plant,
produces 15 M3, providing a total capacity of 40 M of treated water. The
present treatnent process of both plants (Figure 73) renoves turbidity and
bacteria by sedinmentation and flocculation, which depend on gravity aided by
chemcals. Each plant uses dry feed machines, mxers, and chlorinators to
feed the chemcals in the prescribed anounts into the system

Water enters each plant through an inlet flume fromthe Arkansas River
to the initial settling basin. Activated carbon is added to the water in the
flume and basin to renmove any objectionable taste or odor. Heavier particles
settle to the bottom and the water nmoves slowy to the flash mxers at the
beginning of the flocculation tanks. A umnumsulfate is added and violently
flash-mxed by electrically driven blades. This chemcal forns jelly-like
particles (floc) that attract foreign matter. Sl ow mxers throughout the
tank encourage the formation of floc. As a floc attracts foreign particles,
it becones heavy and sinks to the bottom of the basin. Copper sulfate is
added at the end of the flocculation tanks to retard the growh of algae.
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Chlorine is added to the water to kill any objectionable bacteria, and
at the sane tine, ammoniumsulfate is added to combine with the chlorine and
form chloramne. These conpounds reduce the chlorine taste and enabl e chl o-
rine to stay in the solution |onger

Filtration, the final step in water treatment, was put into operation
during the sumer of 1976 at the Northside Treatment Plant. Filtration is
especially critical during periods of high water consunption, when the water
must be treated rapidly. Chemcally treated water will pass through sand
filters to guarantee renoval of any inpurities remaining in the water.

TRANSM SSI ON AND DI STRI BUTI ON

The transm ssion and distribution system consists of an estimted 300
mles of underground pipe. The distribution systemnains vary in size from
2 to 48 in. in dianeter. Mst of the pipe is cast iron, but wooden stave,
ashestos cenment, and steel pipe are also in service. Mich of the cast iron
pipe is unlined, which has permtted rapid corrosion of the pipe interior
In recent years, cast iron pipes lined with ashestos cement and cenent nortar
have been used for the snaller nmains, and |ined steel pipes for the larger
mains. The wooden stave pipes are sone of the first installed in the system
and presently are giving adequate service, although tapping into and repairing
the wood pipes have presented sonme maintenance problens.

Located in Pueblo along the edge of the city are eight clear water reser-
voir areas with a total storage capacity of over 42 m| gal; these help to
bal ance the water supply and demand. Treated water is punped into these
reservoirs during periods of slack consunption. Wen the demand for water is
heavy, the water flows fromthe reservoirs into the mains supplenenting sup-
plies punped directly into the system from the treatment plants.

In the nine punping stations, 28 electric motors from50 to 700 hp are
attached to centrifugal punps varying in capacity from1,750 to 10,000

gallons/mnute. In addition, at nost punping |ocations there are |arge diese
engi nes ready to take over the water delivery in the event of a general power
failure

A 42-in. pipeline under the Arkansas River links the Gardner and MCabe
punpi ng stations together to allow emergency flexibility. During peak | oads,
water can be transferred either north or south, as the need arises.

Addi tional storage is provided by concrete subsurface and ground tanks,
steel standpipes, and elevated tanks. A description of the storage capability
is given in Table 132.

COST ANALYSIS
The demand for water from 1965 through 1974 is shown in Figure 74.

Using the standard cost categories, data were collected and reported as
shown in Tables 133, 134, and 135
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TABLE 132. PUEBLO WATER UTI LI TY STORAGE FACI LI TIES

Name of facility Overflow el evation Capacity
(ft) (ml gal)

Watts Reservoir 4903 6

J. O Jones (4 Tanks) 4919 12

Bel nont (2 Tanks) 5008 6

Bel nont 5065 1

Watts Elevated 5029 1

Aber deen 4915 1

Lavista 4987 8

Hel | beck El evated 4975 2

st noor 5150 6

Ai rport 4650 1
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TABLE 133. PUEBLO WATER UTILITY ANNUAL OPERATING COSTS

Category 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Support services:

Administration $146,483 $170,247 $141,821 $170,169 $149,303 $176,539 $155,408 $166,159 $204,314 $189,632
Accounting. and collection 163,585 149,739 186,806 175,545 188,538 214,604 248,000 274,611 288,007 322,647
Engineering ——— - —_— 38,293 45,118 55,187 58,485 73,767 93,316 92,677
Other 46,119 44,539 45,580 49,194 50,753 43,584 89,554 113,986 85,861 118,124
Total support services 356,187 364,525 374,207 433,201 433,712 490,914 551,447 628,523 671,498 723,080
Acquisition:
Supervision and labor 15,019 6,471 5,595 22,524 15,663 23,855 18,686 24,403 29,871 42,935
Water development —— —— —— —— —-_— —— ——— 22,367 32,097 36,586
Other 12,881 11,403 5,953 11,894 16,894 11,714 29,135 14,087 25,455 123,326
Total acquisition 27,900 17,874 11,548 34,418 32,557 35,569 47,821 60,857 87,423 202,847
Treatment:
Supervision and labor 118,852 124,827 119,123 125,429 130,797 146,756 158,494 164,001 188,695 203,810
Chemicals 125,759 142,178 150,652 135,000 136,337 161,413 165,200 168,459 166,166 216,515
Other 38,124 44,972 61,264 70,301 80,920 76,081 92,711 77,532 113,314 107,880
Total treatment 282,735 311,977 331,039 330,730 348,054 384,250 416,405 409,992 468,175 528,205

Power and pumping:

Supervision and labor 117,268 118,902 128,394 131,292 128,192 116,916 115,947 120,237 120,605 113,657
Power and fuel 163,731 142,672 142,054 144,732 151,443 151,673 150,485 159,748 167,750 205,127
Other 26,877 25,434 39,425 42,154 44,728 35,626 45,221 39,660 45,722 43,303
Total power and pumping 280,876 287,008 309,873 318,178 324,363 304,215 311,653 319,645 334,007 362,087

Transmission and distribution:

Supervision and labor 183,402 211,780 199,061 156,207 178,359 186,656 200,128 248,516 280,891 322,787
Maintenance 44,025 36,988 18,155 49,754 55,765 54,618 68,035 69,071 89,812 152,204
Other 25,157 24,974 48,527 58,568 77,750 82,687 81,370 94,258 136,938 161,287
Total transmission and distr. 252,584 273,742 265,743 264,529 311,879 323,961 349,533 411,845 507,641 646,278
Total operating cost 1,200,282 1,255,126 1,289,201 1,381,056 1,450,565 1,538,909 1,676,859 1,830,862 2,068,814 2,462,497
Equipment rental credit® -— -— —— -—— 52,462 41,002 47,866 49,250 79,840 83,448

*
Must be deducted to produce operating and maintenance costs used in Tables 138 and 139.
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TABLE 134, PUEBLO WATER UTILITY UNIT OPERATING COSTS/($/mil gal RPW)

Category 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
Support services:
Administration $24.50 $25.47 $21.88 $28.51 $24.47 $29.00 $25.33 $27.60 $34.02 $27.92
Accounting and collection 27.36 22.41 28.82 29.41 30.90 35.41 40.42 45.62 47.95 47.50
Engineering —— — —— 6.42 7.39 9.06 9.53 12.35 15.54 13.64
Other 7.71 6.66 7.03 8.24 8.32 7.16 14.59 18.93 14.30 17.39
Total support services 59.57 54,55 57.75 72.59 71.08 80.64 89.87 104,41 111.80 106.44
Acquisition:
Supervision and labor 2.51 0.97 0.86 3.77 2,57 3.92 3.05 4.05 4.97 6.32
Water development - ) ——— -— —— -— - —— 3.72 5.34 5.39
Other 2.15 1.71 0.92 1.99 2.78 1.92 4,75 2.34 4.24 18.15
Total acquisition 4.67 2.67 1.78 5.77 5.34 5.84 7.79 10.11 14.56 29.86
Treatment:
Supervision and labor 19.38 18.68 18.38 21.02 21.44 24,11 25.83 27.24 31.42 30.00
Chemicals 21.03 21,27 23.24° 22,62 22,34 26.51 26.92 27.98 27.67 31.87
Other 6.36 6.73 9.45 11.78 13.26 12.50 15.11 12.88 18.87 15,88
Total treatment 47.29 46.68 51.07 55,42 57.04 63.12 67.86 68.10 77.95 77.76
Power and pumping:
Supervision and labor 19.51 17.79 19.81 22.00 21.01 19,20 18.90 19.97 20.08 16.73
Power and fuel 27.38 21.35 21,92 24,25 24 .82 24,91 24.52 26,54 27.93 30.20
Other 4.50 3.81 6.08 7.06 7.33 5.85 7.37 6.59 7.61 6.37
Total pumping 46.98 42.95 47.81 53,31 53.16 49.97 50.79 53.10 55.62 53.30
Transmission and distribution:
Supervision and labor 30.67 31.69 30,71 26,17 29.23 30.66 32.62 41.28 46.77 48.99
Maintenance 7.36 5.53 2.80 8.34 9.14 8.97 11.09 11.47 14.95 22.41
Other 4,21 3.74 7.49 9,81 12.74 13.58 13.26 15.66 22.80 23,74
Total transmission and distribution 42,45 40,96 41.00 44,32 51.11 53.21 56.96 86.41 84.52 95.14
Total unit operating cost 200.75 187.81 198.89 231.41 237.72 252.78 273,28 304.13 344.46 362.51
Equipment rental credit® —— —— — ——— 8.60 6.73 7.80 8.18 13.29 12.28

*
Must be deducted to produce operating and maintenance costs used in Tables 138 and 139.
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TABLE 135.

PUEBLO WATER UTILITY OPERATING COSTS AS PERCENT OF TOTAL

Category 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
Support services: 1966
Administration 12,20 13.56 11.00 12,32 10.29 11.47 9.27 9.08 9.88 7.70
Accounting and collection 13.63 11.93 14,49 12,71 13.00 14.01 14.79 15.00 13.92 13.10
Engineering — —_— -— 2,77 3.11 3.58 3.49 4,03 4,51 3.76
Other 3.84 3.55 3.53 3.56 3.50 2.83 5.34 6.22 4.15 4.80
Total support services 29.67 29.05 29.04 31,37 29.90 31.90 32.89 34.33 32.46 29.36
Acquisition:
Supervision and labor 1.25 0.52 0.43 1.63 1.08 1.55 1.12 1.33 1.44 1.74
Water development — —— ——— - — ——— — 1.22 1.55 1.49
Other 1.07 0.91 0.46 0.36 1.17 0.76 1.74 0.77 1.23 5.01
Total acquisition 2.33 1.42 0.89 2.49 2,25 2,31 2.85 3.32 4,23 8.24
Treatment:
Supervision and labor 9.90 9.95 9.24 9.08 9.02 9.54 9.45 8.96 9.12 8.28
Chemicals 10.48 11.33 11.68 9.77 9.40 10.49 9.85 9.20 8.03 8.79
Other 3.17 3.58 4,75 5.09 5.58 4,95 5.53 4.24 5.48 4,38
Total treatment 23,56 24,85 24,68 23,95 23.99 24.97 24,83 22,39 22.63 21.45
Power and pumping:
Supervision and labor 9.72 9.47 9.96 9.51 8.84 7.60 6.92 6.57 5.83 4.62
Power and fuel 13.64 11.37 11,02 10.48 10.44 9.85 8.97 8.73 8.11 8.33
Other 2.24 2.03 3.06 3.05 3.08 2.31 2.70 2,17 2,21 1.76
Total pumping 23.40 22,87 24,04 23.04 22,36 19.77 18.59 17.46 16.15 14,70
Transmission and distribution:
Supervision and labor 15.28 16.87 15,44 11.31 12.30 12.13 11.94 13.57 13,58 13.51
Maintenance 3.67 2.94 1.41 3.60 3.84 3.55 4.06 3.77 4.34 6.18
Other 2.10 1.99 3.77 4.24 5,36 5.37 4.85 5.15 6.62 6.55
Total transmission and distribution 21.05 21.81 20.61 19,15 21.50 21.05 20.84 28.41 24.54 26.24




Table 136 examines |abor costs. The cost/man-hour increased 54% over
the 10-year period, whereas the total payroll hours required to produce 1 ml
gal of RPWrenained approximately constant. During that tinme, there was sone
fluctuation above and bel ow the nmanpower requirenent in 1965, with nost of
the fluctuation less than the 1965 requirements. However, in 1974, require-
ments returned to alnost the same value. Thus at |east a large portion of
the operating cost increased at the same rate as |abor cost in a per-man-hour
basi s.

Tabl e 137 summarizes the operating, depreciation, and interest expenses
for the 10-year period of analysis. Table 138 conputes capital and operating
expense ratios. The operating expenses are those shown as a total of the
values in Table 133, the expenses incurred in the normal day-to-day operations
of the system The capital expenses are the total periodic expenditures for
maj or equipnent itenms and facilities plus interest charged on noney borrowed
for those purposes.

A conparison of the operating and capital expenses as a percent of tota
shows that in the Pueblo Water System nore expenses are associated with
operations than with capital. Over the 10-year period, the trend changed in
the direction of capital. In 1965, 65% of the total expended was for operat-
ing expense, and 35% was for capital. This ratio changed gradually over the
10 years, with an increased portion of the expenses going toward capital.

By 1974, the ratio was 57%for operations and 43%for capital.

The Puebl o Water Systenmis basic equi pnent, including nuch of the distri-
bution system and the treatment facilities, is relatively old. During the
last 10 years, however, a sizable capital expenditure has been made for water
rights and al so sone for facility inprovements. Most of the capital expendi-
tures have been associated with water rights that have little effect on the
present operating system but would cause a significant inpact on the depre-
ciated capital. These water rights certainly do put the systemin a solid
position for future operations. A condition such as this, wth increasing
capital costs conpounded with increasing operational costs, causes rapid
escalation in total cost for the production of water. This trend can be seen
by exam ning the total cost/m | gal of RPW (Table 137). Exami nation of the
figures for the total 10-year period points up this trend, especially from
1972 through 1974, when the cost of producing water increased rapidly.

SYSTEM COSTS

Exam nation of the costs on a functional basis is only part of the toatl
picture. Because the purpose of the water utility is to deliver water to a
custoner, it is inmportant to present costs as they relate water delivery to
the demand point within the distribution system The functional categories,
both operating and capital, are therefore reaggregated and assigned to physi-
cal conponents in the water delivery system This section contains such an
analysis of the water supply system cost.

Locations of the Pueblo Water Systemls facilities are shown in Figure 75.
Unfortunately, data were not available in the utility's records that woul d
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TABLE 136, PUEBLO WATER UTILITY LABOR COST ANALYSIS

Item

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
Total payroll ($) 653,721 684,597 666,851 670,876 701,103 759,714 821,138 911,971 1,037,755 1,139,840
Total hours on payroll 257,920 257,920 257,920 255,840 260,000 237,120 245,440 260,000 282,180 293,280
Revenue-producing water
(mil gal) 5,979 6,683 6,482 5,968 6,102 6,088 6,136 6,020 6,006 6,793
Total payroll/mil gal RPW ($) 109,34 102.44 102.88 112.41 114,90 124,79 133.82 151.49 172.79 167.80
Total hours/mil gal RPW 43,14 38.59 39.79 42,87 42.61 38.95 40,00 43,19 47,10 ' 43,17
Average cost/man-hour (§) 2.53 2.65 2.59 2.62 2.70 3.20 3.35 3.51 3.67 3.89
tn
~
TABLE 137. PUEBLO WATER UTILITY CAPITAL AND OPERATING COSTS
Iten 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
Operating expense ($) 1,200,282 1,255,126 1,289,201 1,381,056 1,398,103 1,497,907 1,628,993 1,781,612 1,988,974 2,379,049
Depreciation (§) 356,407 382,861 463,505 507,538 557,091 568,425 585,038 620,704 657,430 692,620
Interest 277,956 264,575 249,671 235,081 228,919 248,540 270,053 318,430 801,726 1,115,858
Total cost 1,834,645 1,902,562 2,002,377 2,123,675 2,184,113 2,314,872 2,484,084 2,270,746 3,448,130 4,187,527
Total unit cost/($/mil gal REW) 306.85 284.69 308.91 355.84 357.93 380.24 404,84 451.95 574.11 616.45
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TABLE 138.

PUEBLO WATER UTILLTY CAPITAL VERSUS OPERATING EXPENSE RATIOS

Item 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
Operating expense ($) 1,200,282 1,255,126 1,289,201 1,381,056 1,398,103 1,497,907 1,628,993 1,781,612 1,988,974 2,379,049
Capital expense ($) 634,363 647,436 713,176 742,619 786,010 816,965 855,091 939,134 1,459,156 1,808,478
Total (§) 1,834,645 1,902,562 2,002,377 2,123,675 2,184,113 2,314,872 2,484,084 2,720,746 3,448,130 4,187,527
Operating expense as X of total 65.42 65.97 64.38 65.03 64.01 64.71 65.57 65.48 57.68 56.81
Capital expense as ¥ of total 34,58 34.03 35.62 34.97 35,99 35.29 34,43 34.52 42,32 43,19
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make it possible to aggregate capital and operating cost down to a specific
utility;, therefore, no schematic diagramis drawn for the Pueblo Water System

Data were available to establish the operating cost within categories of
services provided--acquisition, treatment, punping, transmtting and distri-
buting water, and general services necessary to support the operation from
t he standpoint of operations and mai ntenance and fromthe standpoint of
depreciated capital. To conplete the total cost picture, interest also had
to be allocated. Because it was difficult to identify specific interest costs
with any of the above categories, it was decided to allocate the entire
interest amount against all the water produced. By identifying the total cost
in the above categories and dividing that total by the amount of RPW it was
possible to identify the unit costs/($/ml gal) for those categories
(Figure 76)

In addition these unit costs include depreciated capital allocated to
the categories; the cost of interest must also be included

A linear assunption is made to allow unit cost/($/ml gal) to be added
as the water moves from one conponent of the systemto another. Adding the
cost of various conponents, it is possible to deternmine the average cost/nil
gal of water delivered to the custoner during the year. Total unit cost is
$616.46/nm | gal. This figure includes an additional $98.88/nmil gal overhead.
These data are summarized as follows:

Cost s
Increnental cost ($/mil gal) $187. 77
Distribution cost ($/nml gal) 165. 54
Interest cost ($/ml gal) 164. 27
Overhead ($/m!| gal) 98. 88
Total cost ($/ml gal) 616. 46
Metered consunption (ml gal) 6, 793
Revenue ($) $4,187,612. 78

Once these calculations are made, the cost/m| gal can be conpared wth
the amount charged to the custoners for water delivery. Tables 139, 140, and
141 sunmarize the typical nonthly consunption rates charged by the Pueblo
Water System

Table 142 lists the RPWfor the 10 | argest consuners served by the

Puebl o Water System  Exam nation of the anount billed to the 10 top users
shows the Pueblo systemis not recovering the cost of the water produced
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TABLE 139. PUEBLO WATER UTI LI TY WATER RATES, MARCH 1974

Rate/ 1,000 gallons

Monthly usage (gallons) Inside city Qutside city (Co.)
First 1,000 M ni num char ge M ni mum char ge
Next 98, 000 $0. 55 $0. 83

Over 100, 000 45 .68

TABLE 140. PUEBLO WATER UTILITY M NI MUM MONTHLY CHARGE BY METER SI ZE

Meter size (in.) Inside city Qutside city (Co.)
5/8 $ 2.96 $ 4.44
1 3.59 5.39
1% 4.11 6. 17
1 4.68 7.02
2 6.24 9.36
3 13.10 19. 65
4 20.90 31.35
6 40. 35 60. 53
8 59. 80 89.70
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TABLE 141. RATES FOR MULTI PLE DWELLING UNITS, INSIDE C TY*

M ni mum nont hly Next Over
Uni t char ges 98,000 gallons 100, 000 gal I ons
First unit M ni mum char ge $0. 55 $0. 45
(above)
Each additional unit $1.10 .55 .45

*

County charges are 1.5 tines inside-city charges.
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TABLE 142. PUEBLO WATER UTI LI TY WATER COSTS FOR 10 MAJOR USERS (1974)
Hgh or low _ Amount . cost
Mpj or users mont h Units used billed* Unit charge zone
(ml gal) ($/ml gal)
Col orado St at e |-|Osp| t al Hi gh 7 33.2 $15, 188. 34 $457. 48 1
Low 2 11.6 5, 235. 54 452. 28
CF &I Steel Hi gh 2 32.5 14, 130. 00 434. 82 1
Low 10 22.9 10, 475. 77 457. 14
CF &1l Steel Hi gh 4 3.5 2,558. 98 721. 86 1
Low 10 0.7 542.78 798. 21
Triplex of Anerica Hi gh 8 2.7 1,229. 82 584.79 1
Low 10 2.1 977. 37 464. 75
Par kvi ew Epi scopal
Hospi t al Hi gh 3 1.5 714. 89 473.12 1
Low 4 0.9 472.79 498. 20
Ramada Inn Hi gh 9 1.6 753.97 465. 70 1
Low 2 0.7 304.75 468. 13
Al pha Beta Packing Hi gh 4 2.5 1, 140. 40 462. 07 1
Low 9 1.4 658. 90 471. 32
M Ccchiato Hi gh 7 1.9 874.90 465. 87 1
Low 1 1.2 542.03 454. 34
Corwi n Hospital Hi gh 8 2.4 1,141. 40 470. 29 1
Low 6 0.8 419. 60 537. 26
Puebl o Golf and Country Hi gh I 16. 8 7,631.59 455, 59 1
Cl ub Low 1 0.3 222.43 724.53




The average unit costs for all water supplied during the nost recent
year studied are as follows:

$/nml gal
Support services-------------- 99
Acquisition------------------- 38
Treatment--------------------- 84
Distribution----------------- 232
Interest-------ccmccmccnnann-. 164
Total ---------mmmmimma e 617
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SECTI ON 16
SEATTLE WATER DEPARTMENT

The Seattle Water Departnent provides water to nine out of 10 residents
of King County, Washington. In 1974, the department provided retail service
to over 558,000 customers, and through its whol esal e custoners provided ser-
vice to an additional 360,000. Population in the service area increased
rather rapidly in the 1960's but |eveled off during the 1970's, show ng a
total increase of about 5% over the 10-year period of study. Sone system
facts are given in Table 143

WATER SUPPLY SERVI CE AREA

The Seattle Water Departnent provides water on a retail basis to al
classes of custonmers in the City of Seattle and in an area of a few square
mles north of the city and some snall areas south of the city. In addi-
tion, water is wholesaled to other water distributors. Currently, the de-
partment provides service to one water district and a portion of the Gty of
Ednmonds in Snohomi sh County. No additional service area is anticipated in
Snohomi sh County. The retail service area enconpasses approximately 94 sq
mles, and the wholesale area is nore than double that size. The service
area is shown in Figure 77

Service is provided to water districts enconpassing the nore densely
popul ated areas east of Lake Washington. Eventual expansion of service to
the east is anticipated to include nost of the Snoqual me R ver Valley.

The service area is bounded on the south by a line generally extending
westerly fromthe southern boundary of the department's Cedar River water-
shed. Several communities in the southern portion of the county will con-
tinue to be served by the Tacoma Minicipal Water System

Further extension of the service area is anticipated in the future.
Therefore, even with a relatively stable population growth, the anticipated
expansion wll add a significant population to the service area

ORGANI ZATI ON

The Seattle Water Department utility is a department of the Gty of
Seattle and operates a systemfor the purpose of supplying water only. The
operation is relatively free fromother city operations in that it generates
its own revenue, including bond issues for capital inprovenents
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TABLE 143. SEATTLE WATER DEPARTMENT, BASI C FACTS (1974)

ltem Anpunt
Popul ati on:
SMBA 1,413, 307
County 1, 146, 207
Retail service area 558, 200
Size of retail service area (sq mles) 94.5

Recogni zed custonmer classes:
No. of meters

Resi dent i al 152, 021
Busi ness 5,193
Commer ci al 6,022
Gover nment 2,271
Educati onal and charitable 1, 364
Wiol esal e 150
Pur chased wat er None
Source water 100% Surface
Pipe in system (niles) 1,547

Elevation of treatment plants (ft above nean sea |evel):

Tol t 760
Cedar 540
El evation of service area (mn-max ft) 0-550
Revenue- producing water (ml gal) 45,967
Treated water (ml gal) 55, 480
Maxi mum day/ maxi mum hour (M) 300/ 600
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The organi zation is sonewhat different fromnost city departments in
that it is under the Gty Board of Public Wrks. The mayor of Seattle
appoi nts the menbers of the Board of Public Wrks subject to confirmation by
the city council. The Superintendent of Water, one of the five menbers of
the Board, is charged with the operation of the Gty Water Department.

The Seattle Water Departnent prepares an annual budget that nust be
recomrended for approval by the mayor and approved by the council. Mjor
construction projects are first submtted to the Board of Public Wrks
whi ch adm ni sters the bidding process and the construction contracts for
capital inprovenents. If the cost of the project cannot be defrayed from
current revenues, a bond issue is authorized by the council and the Corpor-
ation Council prepares a plan or systems ordinance.

As shown in Figure 78, seven divisions report to the Superintendent of
Water. Three of these divisions are sonewhat different fromthe usual water
organi zation: \Water Resource Managenment, O fice of Management and Pl anning,
and Forestry and Watershed Managenent. The first two offices show the im
portance placed on managing the resources and pl anning ahead to assure that
adequate water and service will be available to all areas desiring the ser-
vice. The Forestry and \Watershed Managenment Division is a function of the
source of supply of the Seattle water. Al of the raw water fromthe de-
partment cones from watershed areas that are heavily forested and tightly
controlled to maintain the quality of the source water

ACQUI SI TI ON

The raw water cones from wat ersheds |ocated at a consi derabl e di stance
east of Seattle. The two sources are the Cedar River and the Tolt River.

The area of the Cedar River watershed, approximtely 143 sq miles, is
forest covered and receives the entire run-off for the Cedar River and its
tributaries froman elevation of 540 ft to the sunmit of the Cascade Mun-
tains, over 6,000 ft in elevation. Precipitation ranges froman annua
average of 55 in. at the intake to 110 in. at the headwaters of the river.
Alnost the entire area is forested with a conmercial type forest ranging in
age from reproduction to old growh

The Tolt watershed includes both the north and south forks of the Tolt
R ver and has an area of 40,407 acres, nost of which is forest covered.

Both of these watershed areas have a conbi ned ownership by the Gty of
Seattle, private industry (\Wyerhauser Conpany), and the Federal governnent
The majority of the Cedar River watershed is owned by the Gty of Seattle
whereas nost of the Tolt watershed is owned by private industry. The city
and private industry entered into a perpetual agreenent to provide the full-
est possible use of both the water resources for donestic supply and the
| and resources for sustained yield |unber products in a conparabl e manner.

In the case of the Cedar River watershed, all access is controlled and un-
authorized persons are not allowed entry. No canping or housing facilities
are permtted and sanitary provisions are |aid down and enforced by the city.
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Figure 78. Water Department organizational chart.




