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Acquisition

§17.25

Treatment

$61.54

"~/

$81.55

.

$256.63

Pumping and Booster
transmission pumping
$30.29
$524.95
17,614 mil gal
15,490 2,124
(mil gal) (mil gal)
Zone 1 Zone 2
$42.95 Zone 3
286 mil gal
Zone 4 Zone 5
1,171 (mil gal) 161 (mil gal)
$28.64

1,332 mil gal $30.29

Fairfax County Water Authority allocation of capital and operating expenses to water

system conponents.
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TABLE 83. FAIRFAX COUNTY WATER AUTHORITY COST ELEMENTS BY ZONES

Incremental Distribution Total
cost cost Interest Overhead cost RPW
Zone (8/mil gal) ($/mil gal) ($/mil gal) ($/mil gal) ($/mil gal) (mil gal) Revenue
1 103.74 104.44 208.57 88.27 505.02 15,490 $7,822.760
2 134.03 104,44 208.57 88.27 535.31 2,124 1,136,998
3 124.50 104.44 208.57 88.27 525.78 286 150,373
4 285.27 104,44 208.57 88.27 686.55 1,171 803,950
5 315.56 104.44 208.57 88.27 716.84 161 115,411

Total - -—- —— -—= - 19,232 10,029,492




TABLE 84. FAI RFAX COUNTY WATER AUTHORI TY METER RATES* ($/nil gal)

Meter size (in.) Char ge
5/8 $3.00
34 3.50
1 4.00
s 5.25
2 6. 50
3 15.00
4 25.00
6 45. 00
8 70. 00
10 100. 00

* Comodity charge is $0.68/ 1,000 gallons.

TABLE 85. FAI RFAX COUNTY WATER AUTHORI TY CHARGE ANALYSI S

Commodity + Meter
Units used Gl l ons used Char ge
(cu ft x 100)

13.5 10, 000 $14.71
5,000 3, 740, 260 5, 500. 38
100, 000 74, 805, 200 110, 007. 65
150, 000 112, 207, 800 165, 011. 47
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TABLE 86. FAI RFAX COUNTY WATER AUTHORI TY WATER COSTS FOR 10 MAJOR USERS
H gh or ow Consunption Anmount Unit charge Cost

Maj or user quarter Quarter (ml gal) bi || ed* ($/nil gal) zone+
Fai rfax County Hospital Hi gh 3 14.7 $10, 048. 32 $684. 77
Low 1 1.2 894. 84 737.71
New Al ex Dairy Hi gh 4 9.8 6, 655. 54 680. 66
Low 1 9.2 6, 287. 66 680. 70
Hazel ton Labs H gh 4 8.7 5, 897. 45 680. 61
Low 3 6.0 4, 066. 21 680. 88
Wodl ey Mobile Hones H gh 4 6.2 4,234. 06 681. 05
Low 3 1.0 715.74 686. 23
Cakl and Manor Apartnents H gh 2 7.2 4,894. 34 680. 90
Low 3 5.7 3,872.98 681. 14
Fairfax County Hospital H gh 3 6.6 4,565. 48 690. 59
Low 1 3.6 2,506. 44 699. 54
Allen and Rocks, Inc. Hi gh 3 6.9 4,684. 22 680. 94
Low 1 3.1 2,113.82 682. 10
Washi ngton Real Estate Hi gh 3 4.9 3,347. 34 681. 32
Low 2 4.1 2, 800. 62 681. 58
Al'len and Rocks, Inc. H gh 3 5.4 3,683. 94 681. 20
Low 1 3.6 2,426. 62 681. 83
Chart erhouse Mbdtor Hotel H gh 4 4.5 3,047. 46 681. 45
Low 1 2.3 1, 565. 06 682. 84

current rate.

* Meter char%e plus conmmodity charge at
t De determ ned.

T Could no



SECTI ON 11
PHCENI X WATER DEPARTMENT

The City of Phoenix (Maricopa County) lies in the south central part of
Arizona in what is considered to be a water-short area. The county, which is
al so the SMBA boundry, had a population of 1.3 million in 1974. The retail
service area of the Phoenix Water Department serves 794,542 persons. Esti-
mates are that in this rapidly growing area, the popul ation served will nore
than double by the year 2,000. Table 87 gives some facts pertaining to the
system

WATER SUPPLY SERVI CE AREA

The retail service area for the Phoenix Water Departnent enconmpasses
approximately 185 sq mles, and water is provided on a whol esale basis to
other areas, increasing the total service area to approximately 280 sq niles
(Figure 43). The present retail service area includes retail service to nost
of the incorporated area of the Gty of Phoenix (some small portions of the
city are still served by private conpanies), some unincorporated areas around
the city, and a portion of the City of Scottsdale, Arizona

The el evations within the service area vary froma |ow of 940 ft to a
high of 1,600 ft, and in sone cases water nust be noved over fairly |ong
di stances to provide service to the citizens. The population within the
Phoeni x Water Departnent's service area is increasing at a rapid rate, a
trend that is expected to continue. In the future, it is anticipated that
t he Phoenix Water Departnent will expand by construction and by acquiring
sonme of the smaller private conpanies in the area. By the year 2,000 its
service area will increase to approximtely 455 sq nmiles. The water depart-
ment has placed major enphasis on developing a plan to neet future water needs
t hrough acquiring the water and providing the physical facilities for treat-
ment and distribution.

ORGANI ZATI ON

Organi zational |y, the Phoenix \Water Departnent combines both water
supply and wastewater treatment functions; the accounting systens for the two
operations are also conbined. Were an overlap in function occurred, it was
necessary to estinmate the cost assigned to each operation. The Phoenix Water
Departnent organi zational structure (Figure 44) is conposed of two mgjor
sections: administration and operations. The admnistrative area accom
plishes all tasks not associated with the direct production of water or waste-
wat er and includes three divisions: Accounting, Engineering, and Technica
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TABLE 87. PHOEN X WATER DEPARTMENT, BASIC FACTS (1974)

ltem Amount

Popul ati on:

SMBA 1, 306, 000

County 1, 306, 000

Retail service area 794,542
Area of retail service area (sq mles) 185
Recogni zed customer classes (active accounts):

Resi denti al 172,503

Conmmrer ci al 20, 347

I ndustri al 142

Gover nment 1,028
Flat rate (no. accounts) 400
Percent netered 100
Purchased water (raw, ml gal) 29, 485

Source water

Pipe in system (mles)

60% Surface - 40% G ound

3, 445

El evation of treatnment plants (ft above sea level datum:

Ver de
Deer Valley
Squaw Peak
El evation of service area (mn-max, ft)

Revenue- producing water (ml gal)

Treated water (treated and well water, ml gal)

Maxi mum day/ maxi mum hour ( McD)

1,370
1,228
1,390
940/ 1600
63, 661
67,042

323.8/449.0
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Figure 43. Phoenix Water Departnent retail service area



WATER AND SEWERS DIRECTOR |

ASSISTANT DIRECTOR
ADMINISTRATION

ACCOUNTING DIVISION

Billing and Collections

Customer Accounting

Customer Services

Meter Reading and Field Investigations
Proprietary Accounting

Cost Accounting

Rates and Statistics

f

ENGINEERING DIVISION

Maps and Construction Records
Water and Sewers System Design
Plans and Specifications Review
Drafting and Surveying

Field Engineering and Inspections

TECHNICAL SERVICES DIVISION

Water and Sewer Service Connection

Sales, Agreements and Records. Capital
Improvement Program Planning, Coordination
and Records. Codes, Policies, Operating
procedures and regulations. Water and
Sewers System Information, Federal Aid
Grants for Water and Sewer Capital
Projects.

Inventory of Water and Sewers System
Facilities

Figure 44. Phoenix Water

ASSISTANT DIRECTOR
OPERATIONS

WATER PRODUCTION DIVISION

Water Pumping, Treatment and Storage

Operation and Maintenance of Wells,
Treatment Plants, Reservoirs, and
Pumping Facilities

Laboratory Analysis and Control

WATER DISTRIBUTION DIVISION

System Maintenance

Meter Installation, Service and Repair

Main Extensions, Replacement and Repair

Fire Hydrant and Valve Installation and
Maintenance

SEWERS SYSTEM DIVISION

Sewer Maintenance and Repairs

Sewer Service Comnection Installation

Operation and Maintenance of Sewage
Pumping Stations and Treatment Plan

Laboratory Analysis and Control

Industrial Waste Inspection and Control

Departnent organizational chart.
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Services. The Q(perations Section, which perforns the physical operations and
mai ntenance for water supply and wastewater, also has three najor divisions:
Water Production, Water Distribution, and Sewer Systems. The function of
each division is shown on Figure 44,

For the nost part, the operations areas of the water supply and sewer
services are reasonably well divided; in the adnmnistrative area, however
consi derabl e overl apping of function occurs and it is necessary to estinate
the portion of each service allocated to the water production. For exanple,
all billing and collection for both water and sewer are acconplished through
a comon accounting system

ACQUI SI TI ON

Raw wat er for the Phoenix Water Department comes from both surface and
ground sources. Approximately 60% of the water used is surface water and 40%
i s groundwat er

The surface water for the Phoenix Water Department is obtained fromtwo
basic sources: the Salt and Verde Rivers.* The surface water is controlled
by the Salt River Project, and there is a tight accountability for the water
extracted fromthe source and ultimately returned to the water source system

There are 110 wells with a total capacity of 155 M3 producing for the
Phoeni x Water Departnent. These wells are sonmewhat clustered in fields and
are geographically distributed over portions of the area. Sone wells are
held in reserve for emergency use only.

VeIl water is used in two ways by the departnent: (1) water is punped
fromthe well, chlorinated, and noved directly into the transm ssion and
distribution system and (2) well water is punped directly into canals con-
trolled by the Salt River Project. This water is traded for surface water
which can be utilized at a different point in the water systemor at a dif-
ferent tinme when the need nmay be greater. Wen well water is punped into a
canal above the city water departnent, a greater amount of water can be
stored in the Salt River Project's reservoirs for release at a later tine.

TREATMENT

Raw surface water is treated at three treatment plants with a total
design capacity of 230 M&. The Verde treatnent plant (40 M) is |ocated
approximately 15 mles east of the city;, Squaw Peak treatnent plant, 110 MaD,
is located on the Arizona Canal * at 24th Street near the center of the city;
and Deer Valley treatnent plant, 80 M, is located northwest of the city

Figure 45 is a flow diagram of the Squaw Peak treatment plant. The
other two treatnent plants are simlar to this system

* Arizona Canal water comes fromthe Salt and Verde Rivers.
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TRANSM SSI ON AND DI STRI BUTI ON

The transm ssion and distribution system of the Phoenix Water Departnent
consi sts of approximately 3,445 niles of underground pipe ranging from2-in.
pi pe used for distribution to some of the residential areas up to 60-in. pipe
used in some of the transmission lines.

The distribution systemis divided into 21 separate service areas |ocated
within six pressure zones. FEach 100 ft rise in elevation requires the
establ i shment of a new pressure zone to provide the desirable range of water
pressure to each customer. In every case, a higher service zone is serviced
in whole or in part by pumps fromthe zone or zones bel ow. Water delivered
to sone of the higher zones passes through several |ower zones and has to
be repunped as many as four times. The result is that each of the 21 service
areas is interdependent and is affected by the water production capacity and
rate of water consunption in other areas. The interrelationship of the 21
areas is conplex, and the actual flow of water is controlled by hundreds of
valves located throughout the system At any given tine, the interrelation-
ship of the service areas and pressure zones is dependent on the valve setting
configurations, making it extremely difficult to determne water flow. In
the transmssion and distribution system there are 44 booster punping sta-
tions and 25 storage reservoirs, which have a capacity of over 191 nmil gal
In addition to these storage facilities, 31 booster stations with wells have
a storage capacity of almst 13 m| gal. Table 88 lists the storage facili-
ties and their capacities.

COST ANALYSI S

Gowth in consumer demand for water from 1965 through 1974 is illustrated
in Figure 46.

Using the standard cost categories, data were collected and reported as
shown in Tables 89, 90, and 91. As indicated by the relative increase in the
support services category, a major portion of the operating budget is expended
for labor. Table 92 exam nes |abor costs for operations and maintenance of
the utility. The cost/man-hour increased by 122% whereas the total payrol
hours required to produce 1 m| gal of RPWdecreased by 31% thus the operat-
ing cost for producing water did not increase as rapidly as the |abor cost/
man-hour. However, at sonme future date it will no longer be possible to gain
increasing efficiencies with respect to manpower, and the total payrol
cost will increase at least at the same rate as the labor cost. Table 93
summarizes the operating, depreciation, and interest expenses for the 10-year
period of the analysis. Capital and operating expense ratios are conputed in
Table 94. The operating expenses shown in Table 89 are costs incurred in the
normal day-to-day operation of the system The capital expenses are the
total expenditures for providing nmajor equipment itens and facilities plus
the interest charged on noney borrowed for those purposes.

A conparison (Table 94) of the operating and capital expenses as a per-
cent of the total cost shows that in the Phoenix Water Department, nore
expenses are associated with operations than with capital. Over the 10-year
period, this trend continued to shift nore heavily toward the operating
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TABLE 88. PHOENI X SYSTEM STORAGE FACI LI TIES
El evation

. Capaci ty* Overfl ow G ound
Reservoir name (m| gal) (1) (1)
Sweetwater and 18th St. 0.1 1,543 1,532
Cactus Rd. and 20th St, 1.0 1,629 1,601
Geenway Rd. and 16th St. 2.0 1,629 1,598
Lincoln Dr. and 36th St. 1.0 1,503 1,476
C nnabar and 5th St. (2) 2.3 1,483 1,453
Hat cher Rd. and 18th St. 1.0 1,483 1,454
Mneral Rd. and 9th St. 1.0 1, 468 1,437
Moon Mn. and 18th Ave. (2) 4.15 1,452 1,430
Shaw Butte (2) 10.0 1,405 1,357
Squaw Pk. Wash Water 2.0 1, 346 1,323
Papago Park (2) 3.0 1,462 1,430
Mneral Rd. and 9th St. 2.0 1, 360 1,328
A ney and 15th Ave. 2.0 1, 360 1,329
Thomas Rd. and 64th St. (3) 60.0 1,286 1, 266
Squaw Peak Cearwell (3) 60.0 1,283 1, 258
South Muntain 20.0 1,283 1,251
Deer Val Cearwell 20.0 1,228 1,203

* Total capacity of tanks at each |ocation.

An additional 12.88 m| gal storage is distributed anong 31 booster stations with the wells.
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TABLE 89. PHOENIX WATER DEPARTMENT ANNUAL OPERATING COSTS

Category 1965* 1966* 1967 1968 1969 1970 1971 1972 1973 1974

Support services:

Administration - -— $ 589,212  § 649,286 $ 692,791 § 798,830 $ 903,020 $1,016,810 $1,134,421 $1,273,269
Accounting and collection - - 1,119,069 1,155,357 1,183,205 1,313,009 1,456,148 1,748,834 1,913,198 2,207,037
Other ~—- -— 1,112,676 1,212,944 1,420,457 1,514,275 1,601,935 1,693,404 1,760,845 1,831,773
Total support services ——- - 2,820,957 3,017,587 3,296,453 3,626,114 3,961,103 4,459,048 4,808,464 5,312,079
Acquisition - ——- 182,138 252,054 334,943 425,059 491,747 602,885 632,158 653,091
Treatment ———— -— 875,362 930,437 1,007,997 1,151,044 1,331,632 1,421,131 1,634,991 1,630,577
Power and pumping —— ——- 1,262,866 1,226,583 1,080,230 1,174,795 1,359,108 1,671,913 1,956,441 2,237,248
Transmission and distribution — -—- 1,024,055 1,225,687 1,283,099 1,539,713 1,773,444 1,960,999 2,211,966 2,628,261
Total operating cost $5,299,336% $5,731,336 6,165,378 6,652,348 7,002,722 7,916,725 8,917,034 10,115,976 11,244,020 12,461,256

* Cost breakout for these years is not avaliable.

+ Estimated.
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TABLE 90. PHOENIX WATER DEPARTMENT UNIT OPERATING COSTS ($/mil gal RPW)

Category 1965* 1966% 1967 1968 1969 1970 1971 1972 1973 1974

Support services:

Administration -— —— $14.93 $16.60 516.84 $17.35 $19.11 $18.98 $21.35 $20.00
Accounting and collection -— ——— 28,36 29,55 28.75 28,51 30.81 32.65 36.01 34.67
Other — —— 28.20 31.02 34.52 32.88 33.90 31.61 33.14 28.77
Total support services —— — 71.49 77.17 80.11 78.74 83.82 83.24 90.51 83.44
Acquisition _— —— 4,62 6.45 8.14 9.23 10.41 11.25 11.90 10.26
Treatment ——— — 22.18 23.79 24.50 24,99 28.18 26.53 30.78 25.61
Power and pumping - -— 32.00 31.37 26,25 25,51 28.76 31.21 36.83 35.14
Transmission and distribution ——— —— 25.95 31.34 31.18 33.43 37.53 36.61 41,64 41,29
Total unit operating cost $152.31% $139,.10% 156.24 170.12 170.18 171.90 188,70 188.85 211.65 195,74

* Cost breakout for these years is not available.

+ Estimated.

TABLE 91. PHOENIX WATER DEPARTMENT OPERATING COST CATEGORIES AS PERCENT OF TOTAL COST

Category 1965* 1966* 1967 1968 1969 1970 1971 1972 1973 1974

Support services:

Administration — - 9.56 9.76 9.89 10.09 10.13 10.05 10.09 10.22
Accounting and collection ——— - 18.15 17.37 16.90 16,59 16.33 17.29 17.01 17.71
Other ——— — 18,05 18.23 20.28 19.13 17.96 16.74 15.66 14.70
Total support services — —_— 45.76 45.36 47.07 45.81 44,42 44,08 42.76 42.63
Acquisition —-— — 2.95 3.80 4.78 5.37 5.51 5.96 5.62 5.24
Treatment —— —— 14,20 13,99 14.39 14,54 14.93 14.05 14.54 13.09
Power and pumping — ——— 20.48 18.44 15.43 14.84 15.24 16.53 17.40 17.95
Transmission and distribution -— —-— 16.61 18,41 18,33 19.44 19.90 19.38 19.68 21.09
Total operating expense —— - 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

* Cost breakout for these years is not available,
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TABLE 92.

PHOENIX WATER DEPARTMENT LABOR COST ANALYSIS

Category 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Total payroll ($) 2,039,599 2,426,455 2,454,856 2,769,303 2,852,055 3,089,632 3,586,964 4,774,176 5,237,496 5,743,024

Total hours on payroll 881,000 878,000 894,000 902,000 938,000 930,000 946,000 1,002,000 1,050,000 1,113,000

Revenue-producing water

(mil gal) 34,794 41,203 39,459 39,104 41,148 46,054 47,255 53,566 53,126 63,661

Total payroll/mil gal ($§) 58.62 58.89 62.21 70,82 69.31 67.09 75.91 89.13 98.59 90.21

Total hours RPW/mil gal 25.32 21.30 22,65 23.06 22.79 20.19 20.01 18.70 19.76 17.48

Average cost/man-hour ($) 2,32 2.76 2.75 3.07 3.04 3.32 3.79 4.76 4.99 5.16

TABLE 93. PHOENIX WATER DEPARTMENT CAPITAL AND OPERATING COST
Itenm 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Operating expense $5,299,336* $5,731,336* $6,165,378 $6,652,348 $7,002,722 §$7,916,725 $8,917,034 $10,115,976 $11,244,020 $12,461,256
Depreciation 2,536,867  2,650,000* 2,868,063 2,984,716 3,152,513 3,319,446 3,474,388 4,013,693 4,182,875 4,524,535
Interest 2,135,831 2,215,029 2,364,290 2,326,628 2,317,427 2,343,740 2,145,752 2,077,064 2,542,319 3,419,045
Total 9,972,034 10,596,365 11,397,731 11,963,692 12,472,662 13,579,911 14,537,174 16,206,733 17,769,214 20,404,836
Total cost/mil gal RPW 286.60 257.17 288.85 305.94 303.12 294.87 307.63 302.55 338.24 320.52

*
Estimates.,
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TABLE 94.

PHOENIX WATER DEPARTMENT CAPITAL VERSUS OPERATING EXPENSE RATIOS

Item 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
Operating expense (§) 5,299,336* 5,731,336* 6,165,378 6,652,348 7,002,722 7,916,725 8,917,034 10,115,976 11,244,020 12,461,256
Capital expense (§) 4,672,898 4,865,029* 5,232,353 5,311,344 5,469,940 5,663,186 5,620,140 6,090,757 6,725,194 7,943,580
Total ($) 9,972,234 10,596,365 11,397,731 11,963,692 12,472,662 13,579,911 14,537,174 16,206,733 17,969,214 20,404,836
Operating expense as X of total 53.14 54,08 54.09 55.60 56,14 58.29 61.33 62.41 62.57 61.07
Capital expense as % of total 46.86 45.92 45.91 44 .40 43.86 41.71 38.67 37.59 37.43 38.93

* Estimates.



expense area. In 1965, the ratio was about 53% operating to 47% capital.

This gradual Iy changed to the point that in 1974, the ratio was 61% operating
to 39% capital. During this time, there were no major capital expenditures
but |abor costs increased drastically.

The Phoenix systemis relatively old; therefore, the capital depreciated
was expended when costs were significantly |ower than at present. On the
ot her hand, the operating expense is in current dollars. This ratio wll
change whenever najor capital investnents are nmade by the utility. For
exanple, if a mpjor nodification to the treatment facility is required, capi-
tal expenses will increase without a corresponding increase in operating
costs.

SYSTEM COSTS

Exam nation of the cost on a functional basis is only part of the tota
picture. Since the purpose of a water supply utility is to deliver water to
a consumer, it is inportant to be able to present costs in such a way that
they relate delivery of water to a demand point within the distribution sys-
tem The functional categories, both operating and capital, will therefore
be reaggregated and assigned to physical conponents in the water delivery
system This section contains such an analysis of water supply system costs.

Figure 47 is a schematic presentation of the Phoenix Water Departnent
supply system As shown, the systemis extremely conplex, and because of the
i nt er dependence of the various service areas and pressure zones and the con-
tinual change in the water flowing within the system it becones inpossible
to accurately allocate costs and identify specific flow patterns of water
through the physical conponents of the system Therefore, a schematic dia-
gramwas not devel oped to identify operating and capital costs to the various
physi cal conponents of the system

Total unit costs for Phoenix were $320.52/nmi| gal RPWin 1974 (Table 93).
This value includes all operating, depreciation, and interest costs associated
with the utility's operation. It does not identify the costs of the specific
conponents, but it does allow an overall evaluation of the cost to the depart-
ment to produce water.

Though Phoenix is located in a water-short area, the charge for water
usage (Tables 95 and 96) is relatively low-in fact, less than that charged
in some areas that are not short of water

The 10 top users of water fromthe Phoenix Water Department are |isted
in Table 97. Note that these major users are relatively | ow consuners of
water as conpared to the top 10 users of many other utilities across the
United States. One reason is that Phoenix is considered a water-short area,
and the city does not encourage industry requiring large volunes of water to
locate in the vicinity.

Figure 48 shows the Phoenix service area and the |ocations of the top 10

users of the water. For the most part, they are clustered relatively close
to the center of the total service area, and thus close to the Squaw Peak
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TABLE 95. PHOENIX WATER DEPARTMENT METER RATES EFFECTIVE JANUARY 1, 1974 (cu ft)

Inside city rates

Outside city rates

Scottsdale/

Paradise Valley rates

Size of Minimum Monthly Size of Minimum Monthly Size of Minimum Monthly
meter (in.) allowance rate meter (in.) allowance rate meter (in.) allowance rate
5/8 x 3/4 600 $3.30 5/8 x 3/4 600 $5.00 5/8 x 3/4 600 $4.00
1 800 4.35 1 800 6.50 1 800 5.20
1 1,200 6.10 1 1,200 9.15 s 1,200 7.30
2 1,500 7.50 2 1,500 11.25 2 1,500 9.00
3 1,900 9.40 3 1,900 14.10 3 1,900 11.30
4 2,400 11,70 4 2,400 17.55 4 2,400 14.00
6 3,200 15.50 6 3,200 23.25 6 3,200 18.60




TABLE 96. PHOENIX WATER DEPARTMENT UNIT RATES (EFFECTIVE JANUARY 1, 1974)*

Cost/100 cu ft

Quantity in excess May Nov.
of minimum allowance thru thru
(cu ft) Oct. April

Inside city:

Next 3,000 $0.21 $0.23
Next 57,000 0.20 0.22
Next 100, 000 0.19 0.20
Next 140,000 0.18 0.18
Next 1,000,000 0.17 0.17
Next 2,000,000 0.15 0.15
Over 3,300,000 0.14 0.14

Outside city:

Next 3,000 $0.30 $0.34
Next 57,000 0.29 0.33
Next 100, 000 0.28 0.30
Next 140,000 0.27 0.27
Next 1,000,000 0.24 0.24
Next 2,000,000 0.22 0.22
Over 3,300,000 0.20 0.20

Scottsdale/Paradise Valley:

Next 3,000 $0.25 $0.28
Next 57,000 0.24 0.26
Next 100,000 0.23 0.24
Next 140,000 0.22 0.22
Next 1,000,000 0.20 0.20
Next 2,000,000 0.18 0.18
Over 3,300,000 0.17 0.17

* Rates applicable for duplex, triplex, combination residential and/or
commercial usage; trailer courts and churches, furnished upon request.
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TABLE 97. PHOENI X WATER DEPARTMENT WATER COSTS FOR 10 MAJOR USERS

Hgh or |ow Units used Amount Unit charge Cost

Maj or user mont h Mont h (ml ogal) billed ($/ml gal) zone

Pepsi Col a Hi gh Nov. 4.0 $985 $248. 54 1
Low Jan. 3.2 803 253. 87

Arizona State Hospital Hi gh July 5.4 1,290 238. 75 1
Low Feb. 2.2 674 310. 59

Honeywel | Hi gh July 4.9 1,167 239. 43 1
Low Jan. 2.3 598 263. 32

Air Research H gh Sept . 10.1 2, 347 232.49 1
Low Dec. 4.0 1,001 247. 95

Coca Cola H gh June 5.1 1,216 237.68 1
Low Jan. 3.6 897 250. 13

Cudahy Hi gh Nov. 10.8 2,515 232.16 1
Low July 8.1 1,893 234. 63

Carnation Hi gh July 13.1 2.941 225.01 1
Low Feb. 9.3 2,195 236. 04

Reynol ds Metal s H gh Ma 23.5 5,034 214. 26 1
Low Feb. 1.7 473 271.99

Vestern Electric Hi gh June 14.6 3, 256 222.63 1
Low Jan. 0.4 130 315.53

Mot or ol a H gh July 26.1 5, 546 212. 14 1

Low Aug. 13.6 3, 053 224.27
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Figure 48. Phoenix Water Departnent major users.
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treatment plant and some of the well

fields.

This | ocation neans that the

water delivered to themtravels only a short distance and does not require
the added cost of boosting to reach the extremty of the system

The average unit costs for all water supplied during the most recent

year studied are given as follows:

$/nil ga
Support services------------ 91
Acquisition----------------- 17
Treatment------------------- 47
Distribution---------------- 112
Interest-------------------- 53
Total ----------mmmmae - 320
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SECTION 12
KENTON COUNTY WATER DI STRI CT

The Kenton County Water District provides water to about 7,000 customers
in the northwestern portion of Kenton County, Kentucky. The population in
this area was 133,115 in 1974 and has shown only a slight increase over the
past 10 years, allowi ng for the devel opment of a relatively stable water
utility. Some systens facts are shown in Table 98

WATER SUPPLY SERVI CE AREA

The water district provides water on a retail basis to all classes of
custoners in the service area shown in Figure 49. Treated water is supplied
to 12 townships, an industrial park situated mainly outside the county, and
uni ncorporated areas of Kenton County lying within the service area. In
addition, water is supplied to the Cty of Florence and to the Boone County
Airport, both |ocated in Boone County but close to the popul ation centers of

Kenton County.

Wth a reasonably stable population, the enphasis is on maintaining the
stability of the operating systemfroma cost/m | gal standpoint.

ORGANI ZATI ON

Because the Kenton County Water District supplies water only, it is not
intermingled with any other organization. The organization is headed by a
general manager who reports directly to a three-man comm ssion responsibl e
for the operation of the water district.

Four divisions report to the general nanager. Their responsibilities
are: (1) treatment plant and | aboratory operation and maintenance, (2) dis-
tribution system operations and mai ntenance, (3) accounting and collection,
including meter service, and (4) engineering

Because the organization is small (about 27 people), there is a tendency
for one division to help another when the work |oad becomes heavy in a
specific area. This does not affect the overall cost of the operation but
may slightly shift cost allocations fromone area to another. Figure 50
shows the organization of the Kenton County Water District.
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TABLE 98. KENTON COUNTY WATER DI STRI CT, BASIC FACTS (1974)

[tem Anpunt

Popul at i on:

SMVBA 1,424,596

County 133, 155

Retail service area 7,000
Area of retail service area (sgq mles) 40
Recogni zed custoner classes (average no. of customers/year):

Resi denti al 12,773

Commer ci al 585

I ndustri al 59

Custoner cities 1

Flat rate 0
Percent netered 100
Purchased wat er None

Source water

Pipe in system (mles)

Elevation of treatnment plant (ft above mean sea |evel)
El evation of service area (mn-nmax ft)
Revenue-producing water (ml gal)

Treated water (punpage fromtreatnent plants +treated
purchased water, ml gal)

Maxi mum day/ maxi mum hour ( M2D)

100% sur f ace
157

506

520/ 910

2, 258. 877

2, 356. 97

9/ NA
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ACQUI SI TI ON

Raw water comes fromthe Licking River and is transported a short
distance to a single treatnent plant where all raw water is treated. Intake
facilities are located on the bank of the Licking River, approximtely 5
mles upstreamfromthe Chio River, within the pool of the Mrkland Dam
Nor mal pool el evation maintained by the dam provides a water depth of 25 ft
at the intake. The intake structure is a reinforced concrete tower that
houses three electrical vertical turbine punps--one 3.0-MD and two 9.0- MDD,
The intake facility is equipped with removabl e bar screens, notorized intake
grates, traveling water screen, and adequate nuck renoval equi pnent.

TREATMENT

The treatnment plant is located at the intersection of Gand and Howard
Avenues in the city of Taylor MII and perforns three primary functions:
clarification of raw water; removal of undesirable chem cal characteristics
(such as iron and manganese); and reduction of bacterial count. To accom
plish these requirements, the plant includes facilities for storage and feed-
ing of chlorine, alum |ime, activated carbon, and fluoride into the raw
water. Basically, the plant cycle consists of prechlorination, chemca
m xing, flocculation, clarification, filtration, and post-chlorination at a
rated capacity of 12.0 M. There are eight mxed media filters. Figure 51
Is a schematic diagramof the treatnent facility.

Physical, chemcal, and bacteriological characteristics of the raw water
vary greatly on a daily and seasonal basis, depending on nunerous factors
such as rainfall, tenperature, flow rate, and the character of waste materials
di scharged upstream Daily tests are run on sanples of raw water, and the
treatnent process is nodified as needed for changing conditions. Sinilarly,
tests are run on the finished water sanples to ensure that the objectives of
the treatnent process are met at all times.

TRANSM SSI ON AND DI STRI BUTI ON

The distribution systemconsists of approximately 157 mles of pipe in
the ground. The 24-in. transm ssion pipe leading fromthe treatment plant is
rapidly decreased to a 12-in. and then an 8-inch nain, which constitutes the
bul k of the transmission system The distribution systemis operated on
three pressure levels or gradients

The first pressure level is fed froma 5.0 M storage tank by gravity
or by the punping capacity at the treatnent plant, which consists of one
3.0-Ma and two 5.0-M3D vertical turbine punps. The 5.0-M3 ground storage
tank | ocated on the highest ground of the first pressure level is filled
directly from the treatnment facility.

The second pressure level, which is the largest and serves nmost of the
comunities in the service area, is supplied by gravity fromthree el evated
storage tanks or by the capacity of the main booster punp station |ocated at
Dudl ey Pike. The punp station has three 4.5-M3D vertical turbine punps that
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operate automatically based on the level existing in the elevated storage
tanks. The punps operate singly or in parallel, as required. The three
el evated storage tanks have a conbined capacity of 2.0 MD.

The third pressure level is fed by gravity fromtwo el evated storage
tanks or by the two booster stations |ocated on Turkey Foot Road at Lafayette
Avenue. Each of these stations has a 1.0-M3 punp operated automatically off
storage tank levels. The storage tanks have a conbined capacity of 1.0 ml
gal. Table 99 defines the storage capability of the Kenton County system

COST ANALYSI S

The growth in consuner demand for water from 1965 through 1974 is illus-
trated in Figure 52

Using the standard cost categories, data were collected and reported as
shown in Tables 100, 101, and 102. Because a major portion of the operating
budget was expended for [abor, Table 103 was devel oped. The cost/nman- hour
increased by 52 percent over the 10-year period, whereas the man-hours re-
quired to produce 1 ml gal RPW decreased 40% Thus, even though the hourly
rate of pay increased significantly, the actual |abor cost for producing 1
ml gal water decreased from $132.99/m| gal to $119.95/m| gal. The operat-
ing cost of production therefore did not increase as rapidly as the |abor

cost. In fact, the labor-related portion actually decreased. Wen it is no
| onger possible to gain increased efficiency with respect to manpower, the
payrol | cost will increase at least at the same rate as the |abor cost.

Tabl e 104 sunmarizes operating, depreciation, and interest expenses for
the 10-year period of analysis. Table 105 conputes capital and operating
expense ratios. The operating expenses are those shown as the totals of the
values in Table 100, the expenses incurred in the normal day-to-day operation
of the system The capital expenses are the total of periodic expenditures
for major equipment and facilities plus the interest charged on noney borrow
ed for those purposes.

A conparison of operating with capital expenses as a percent of the tota
cost shows that in the Kenton County system nore expenses are associated with
operations than with capital. This 10-year trend resulted primarily from
continued increases in the costs of itens necessary to operations. Because
only noderate capital costs were incurred during this period, the ratio of
operating to capital expense naintained approxinately the same rel ationship
(70:30) throughout the 10 years studied.

The Kenton County systemis relatively old; therefore, the capital de-
preci ated was expended when costs were significantly lower than at present.
On the other hand, the operating expense is in current dollars. This ratio
will increase as capital investments are nade by the utility. For exanple,

a major capital expenditure may be required at the treatment facility to neet
i ncreasi ng demands. Should this occur, the ratio of capital expense to
operating expense will increase significantly.
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TABLE 99. KENTON COUNTY WATER DI STRI CT STORAGE FACI LI Tl ES

8T

Base Overfl ow

St orage Type of el evation el evation Capacity
| ocat i on st or age (ft) (ft) (ml gal)
Barrington Rd. in
Lookout Heights -
Fort Wi ght El evated tank 910.0 1,045.0 1.0
Dudl ey Pike G ound storage

t ank 831.0 876.0 5.0
Dudl ey Pike in Edgewood El evated tank 890.0 1,045.0 0.5
Kenton Lands Rd. in
Er | anger El evated tank 896. 0 1,045.0 0.5
Industrial Park in
Fl orence El evated tank 945.5 1,084.0 0.5

Gblique Street in Florence  Eevated tank 937.0 1,084.0 0.5
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treated water versus RPW
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TABLE 100.

KENTON COUNTY WATER DISTRICT ANNUAL OPERATING COSTS

Category 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Support services:

Administration $52,186 $44,383 $48,153 $47,651 $49,905 $50,119  $48,040 $55,814 $60,100 $64,565

Accounting and collection 22,811 27,147 27,309 32,095 37,599 41,088 61,945 66,733 72,671 80,525

Engineering 12,797 20,964 11,877 14,224 17,886 20,372 23,747 26,120 28,037 27,738

Total support services 87,794 92,494 87,339 93,970 105,390 111,579 133,732 148,667 160,808 172,828
Acquisition: 2,360 1,482 3,730 1,284 2,556 2,443 2,474 10,062 2,110 924
Treatment :

Supervision and labor 25,738 25,822 27,547 29,848 32,806 34,321 36,955 38,082 40,017 40,454

Chemicals 26,902 28,808 31,677 27,618 30,335 37,415 34,402 37,564 38,081 49,213

Other 28,271 31,396 34,674 36,577 41,029 43,734 43,751 46,906 44,922 47,743

Total treatment 80,911 86,025 93,898 94,043 104,170 115,470 115,108 122,552 123,020 137,410
Power and pumping:

Supervision and labor 3,601 3,603 3,814 3,962 4,046 4,185 4,643 4,679 4,903 4,937

Power 58,166 72,084 81,840 86,351 91,954 107,263 122,451 130,910 134,983 171,595

Maintenance and other 8,785 9,241 10,450 10,959 11,625 13,145 12,890 15,685 14,784 17,053

Total power and pumping 70,552 84,928 96,104 101,272 107,625 124,593 139,984 151,274 154,670 193,585
Transmission and distribution:

Supervision and labor 6,667 6,601 6,980 5,807 3,612 3,347 4,834 4,035 4,117 3,979

Maintenance 31,120 30,412 35,285 35,528 34,915 46,394 40,464 67,246 45,358 65,447

Uther 19,688 21,370 24,079 26,519 28,682 28,174 31,801 27,005 42,777 40,281

Total transmission and distribution 57,475 58,384 66,144 67,854 67,209 77,915 77,099 98,286 92,252 109,707
Total operating cost 299,092 323,313 347,215 358,423 386,950 432,000 468,397 530,841 532,860 614,454




L8T

TABLE 101. KENTON COUNTY WATER DISTRICT UNIT OPERATING COST ($/mil gal RPW)
Category 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Support services:

Administration $45.86 $36.14 $34.87 $31.66 $30.71 $28.41 $25.44 $28.19 $27.93 $28.58

Accounting and collection 20.04 22.11 19.77 21.33 23.14 23.29 32.81 33.70 33.76 35.65

Engineering 11,25 17.07 8.60 9.45 11.01 11.55 12.58 13.19 13.03 12.28

Total support services 77.15 75.32 63.24 62,44 64.86 63.25 70.83 75.08 74,72 76.51
Acquisition: 2.07 1.21 2,70 0.85 1.57 1.38 1.31 5.08 0.98 0.41
Treatment:

Supervision and labor 22,62 21.03 19.95 19.84 20.19 19.46 19.57 19.23 18.60 17.91

Chemicals 23.64 23.46 22.94 18.35 18.67 21.21 18.22 18.97 17.70 21.79

Other 24,84 25.56 25.10 24,30 25.24 24,79 23,18 23.69 20.87 21.13

Total treatment 71.10 70.05 67.99 62.49 64.10 65,46 60.97 61.89 57.17 60.83
Power and pumping:

Supervision and labor 3.16 2.93 2.76 2.63 2.49 2.37 2.46 2,36 2.28 2.19

Power 51.12 58.70 59.26 57.38 56.59 60.81 64,85 66.12 62.72 75.96

Maintenance and other 7.72 7.53 7.57 7.28 7.15 7.45 6.83 7.92 6.87 7.55

Total power and pumping 62.00 69.16 69.59 67.29 66.23 70.63 74.14 76.40 71.87 85.69
Transmission and distribution:

Supervision and labor 5.86 5.38 4.91 3.86 2.22 1.90 2.56 2.04 1.91 1.76

Maintenance 27.35 24,76 25.55 23.61 21.49 26.30 21,44 33.96 21.08 28.97

Other 17.30 17.40 17.44 17.62 17.65 15.97 16.84 13.64 19.88 17.83

Total transmission and distribution 50.51 47.54 47.90 45.09 41.36 44,17 40.84 49.64 42.87 48.56
Total unit operating cost 262.82 263.28 251.42 238.15 238.12 244.90 248.09 268.10 247.61 272.00




