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I. BACKGROUND

This Initial Decision concerns the application filed with the United

States Nuclear Regulatory Commission (hereinafter "the Commission") by

the Arizona Public Service Company, Salt River Project Agricultural

Improvement and Power District, Southern California Edison Company,

El Paso Electric Company, Public Service Company of New Mexico, and

Southern California Public Power Authority (hereinafter collectively

" Applicants") for three facility operating licenses. Such licenses would

authorize the Applicants to possess, use and operate Palo Verde Nuclear

Generating Station, Units 1, 2 and 3 (hereinafter "PVNGS" or

"f acilities"), three pressurized water nuclear reactors located on

Applicants' site in Maricopa County, Arizona, approximately 36 miles west

of the City of Phoenix. Permits to construct the three reactor units,

each of which is designed to operate at a rated output of 1,270 megawatts

of electrical power, were issued in May 1976.

On July 25, 1980, the Commission published in the Federal Register a

notice of receipt of an application for facility operating licenses for

PVNGS and notice of opportunity for hearing (45 Fed. Reg. 49732). The

notice provided that any person whose interest may be affected by this

proceeding may file a petition for leave to intervene. In response to

that notice, Ms. Patricia Lee Hourihan (hereinafter "Intervenor")

submitted a timely Petition for Leave to Intervene and Request for a



,

3

>

Hearing. The petition was granted by this Atomic Safety and Licensing

Board (hereinafter " Board") which ordered that a hearing be held. In

addition, the Board granted the motion by the Attorney General of the

State of New Mexico to participate as an interested state agency pursuant

to the provisions of 10 CFR 2.715(c). The New Mexico Attorney General,

did not take any position respecting the application, raise any issues or

participate in the hearings.

The Board approved the admission for litigation of five of the

Intervenor's contentions and allowed the Intervenor'the opportunity to
'

file additional contentions respecting emergency planning at such time as

theemergencyplanswereprepared.E Two of the admitted!

contentions subsequently were withdrawn by the Intervenor. Applicants

and the Staff of the Nuclear Regulatory Commission (hereinafter " Staff")

filed motions for summary disposition of the remaining three contentions,

twoofwhichmotionsweregrantaJbytheBoard.E No .ontentions

concerning emergency planning were advanced. Accordingly, one'

contention, No. 5, challanging the adequacy of the supply of condenser

cooling water remained at issue for the hearing.

Contention No. 5, in its original form stipulated to by the parties

and admitted by the Board for litigation in this proceeding, reads as

follows:

1/ See Board Memorandum and Order, April 16, 1981, and Memorandum
a T Order, December 11, 1981.

2] See Board Memorandum and Order, March 17, 1982.

.. - . .. . .
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" Applicants will not have an assured supply of usable-

treated municipal effluent for cooling purposes for
Unit 3 of PVNGS during months of peak reactor need
for the first five years of operation."

During the course of discovery on this issue, the Intervenor withdrew her

challenge of the suitability or quality of the effluent except to the

extent that the quality might impact the quantity of effluent required for

condenser cooling.

By a letter to the Board, dated February 10, 1982, Mr. Bill Stephens,

Executive Director of the Arizona Municipal Water Users Association

(AMWUA), raised questions respecting the potential interruption of the

major source of effluent for all three Palo Verde units.3/

At the outset of the hearing, Contention No. 5 was expanded to

include the question of: (1) whether there is an assured supply of

effluent for all three units rather than just for Unit 3; (ii) whether a

greater amount of effluent will be required for the three Palo Verde units

if the quality of effluent is lower than that presently expected; and

(iii) whether the supply of effluent will be critical to the safety of
.

operation of the Palo Verde units, including their safe shutdown under

either normal or abnormal conditions, i.e., what is the relationship, if

-3/ AMWUA is an organization that represents five of the six
municipalities who are parties to Agreement No. 13904 under which the
major source of effluent for operation of PVNGS will be supplied.
Stephens' letter recited, among other things, that the renegotiation
of Agreement No.13904 was in progress, including the issue of the
right of the cities to refuse to deliver effluent for Palo Verde
Units 1, 2 and 3 when a critical need for water exists in the cities.

The questions presented by Stephens' letter constituted the principal
reason for the Board's denial of Applicants' motion for summary
disposition of the effluent supply contention.

.

7 ., _- -. _ _ _ . - . _ _ - - _ - - . - - - - . . . - y
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any, between the " ultimate heat sink" and the treated effluent in the

reservoir to be used for condenser cooling? (Findings 1-6).

Prior to the commencement of the evidentiary hearing the Board
1

'

conducted two prehearing sesions and several telephone conferences on

certain specific procedural issues. Limited appearance statements were

received from members of the public in Phoenix, Arizona on April 27 and

April 28, 1982. Presentation of evidence commenced on April 28, 1982, and

continued during the course of three hearing sessions, comprising 11 days

in total. At the conclusion of the presentation of the case in chief and

rebuttal, the record was closed on June 25, 1982.

The decisional record in this proceeding consists of the following:

a. The Commission's Notice of Hearing;

b. The material pleadings filed herein, including the petitions and

other pleadings filed by the parties, and the orders issued by

the Board during the r es of this proceeding;
' c. All of tne exhibits r ,e. into evidence as indicated in

Appendix B hereto; ana

d. the transcript consisting of 2710 pages. (Witnesses who

testified in this proceeding are listed in Appendix A).

In making its findings in this proceeding, the Board considered the

entire record and all of the proposed findings submitted by the parties.

Each of the proposed findings of the parties which is not incorporated

directly of inferentially in this Initial Decision is rejected as being

unsupported in fact or in law or as being unnecessary to the rendering of

this Decision.

._ . _ . - _ - _. - _ _ - . .. .
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This Board's jurisdiction is limited to a determination of findings

of fact and conclusions of law on matters put into controversy by the

parties to the proceeding or found by the Board to involve a serious

safety, environmental or common defense and security question. The Board

has made no such additional determinations in this case.

II. INTRODUCTION

The Palo Verde Nuclear Generating Station is comprised of three,

pressurized water reactors and auxillary equipment necessary to generate

electrical energy in steam-driven turbines. The thermal energy derived

in the reactor core from the fission process in uranium is transported to

the turbine by two fluid circuits, the primary and secondary reactor

coolants, separated by the steam generator. After traversing the

turbine, the steam must be condensed by removal of a not insignificant

quantity of heat before this secondary coolant can be recycled to the

steam generator. This heat removal from the discharge frcm the turbine,

through the condenser tubes, is by still another fluid circuit designated

below as the Circulating Water System (CWS). The CWS is constituted byc

the condensers, the cooling towers, a capability for adding and

discharging water and for adding chemicals, and a storage reservoir

together with necessary pumps, controls, etc. for operation.

The availability of sufficient waMr, the condenser coolant, to

maintain the CWS operable is the principal issue in these proceedings.
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Careful control of the quality of the coolant in the CWS is

necessary for acceptable performance with limited corrosion, biological

growth, and other undesirable conditions. In normal operation impurities,

both dissolved and suspended, concentrate because of various losses of

water. To prevent the concentration of impurities from exceeding

specification, water of high impurity content is continuously bled from

the CWS in a procedure called blowdown. To overcome this loss and to.

maintain the required inventory within the CWS, new water of relatively

high purity, the makeup, must be continually added. The present design

allows a fifteen-fold increase in concentrations within the CWS, i.e.,

the blowdown impurity concentrations are fifteen times greater than the

makeup concentrations. The makeup is supplied by the Water Reclamation

Plant (WRP).

Additional purification of the fluid in the CWS is effected by the

direct addition of chemicals.

Other losses from the CWS which require compensation by the makeup

include evaporation from the storage reservoir and evaporation and drift

from the cooling towers as vapor and liquia, respectively.

The blowdown is discharged to a pond where the rejected coolant

evaporates naturally.

The WRP is located on the PVNGS site and provides tertiary treatment

of the effluent from waste water plants in the Phoenix area. The WRP

supplies treated water to the storage reservoir from which the supply to

the CWS is drawn.
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Capability must be supplied to remove the decay heat of the fission

products from the reactor core following shutdown, either normal or

emergency. This capability, a safety feature, entails still other

circulating water systems where the cooling is effected by spray ponds

called " Essential Spray Ponds". The inventory of this system, called the

ultimate heat sink, must be sufficient to operate for thirty days without

replenishment. The supply to the spray ponds is the domestic water

system fed by onsite wells.

III. OPINION

The Intervenor's position is that the Applicants have not

demonstrated that they will have an assured supply of condenser cooling

water for the three PVNGS units during the summer months for the first

five years of operation. In order to resolve that issue, we must first

address the question of how t ch condenser cooling water makeup is

! required by each of the three reactor units and then determine whether

sufficient sources of makeup coolant are available for use at PVNGS.

A. CONDENSER COOLING WATER REQUIREMENTS.

Each of the PVNGS units will require an average daily condenser-

coolant makeup of 19.1 million gallons (mg) which is equal to 21,400

acre-feet per year (afy). For all three units, therefore, the average

daily rate of water usage averaged over a year is 57.3 mg (64,200 afy).

- . . - - - _
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This estimate is based on: (a) operation of each unit at 95% of rated

power for eleven months each year followed by a one-month maintenance and

refueling interval equivalent to a year-round capacity factor of 87%; (b)

no recovery of the blowdown from the CWS; (c) average ambient

meteorological conditions; and (d) a 15-fold increase in the

concentration of the dissolved solids in the CWS before

blowdownsO (Finding 7).

The makeup required depends upon climate conditions and varies
,

throughout the year between 53 and almost 70 million gallons per day

(mgd). Requirements are greatest during the summer months when both the

losses due to evaporation and the demand for electricity are greatest

(Findings 8,9,10,13).

The requirement for cooling water is estimated *:o be greatest during

the month of June (Finding 11). Since PVNGS Unit 3 is scheduled for

commercial operation in May 1986, the critical month for meeting cooling

water makeup requirements will be June 1986 (Findings 11, 12 13).

The coolant makeup will be effluent from wastewater treatment plants
,

in the Phoenix area. The effluent will be piped to the PVNGS and further

processed at the WRP prior to being stored in the 750-million gallon,

on-site reservoir as a supply to the reactors' CWSs. The function of the

CWS is to transfer heat from the turbine steam discharge to the

atmosphere through the condenser and the cooling towers (Findings

14-19).

-4/ In the nomenclature of the trade this increase is known as 15
cycles of concentration.
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8. ALLEGED UNCERTAINTIES IN PALO VERDE EFFLUENT REQUIREMENTS.

The Intervenor contends that the Applicants have underestimated the

amount of effluent necessary for the PVNGS and argues that the

assumptions and calculations leading to the determination of the cooling

water requirements are not conservative and that they are, in actuality,

considerably higher. Specifically, Intervenor argues that the average

annual requirement should be based on the demand during the month of

greatest need (June) adjusted to an average annual capacity factor of

87%. Calculated in this manner the requirement would be approximately 64
f

mgd (72,000 afy). The Intervenor further contends that the Circulating

Water Test Facility (CWTF) and bench scale studies performed by the

Applicants do not demonstrate the feasibility of CWS operation at 15

cycles of concentration for the following reasons:

1. the test equipment was less than full-scale size;

2. the equipnent was not of representative geometry;

3. the duration of the tests was too short; and

4. the coolant chemistry was not predictable; i.e., the

constituents concentrated at different rates.

Accordingly the Intervenor argues that the Applicants cannot achieve

15 cycles of concentration of the wastewater effluent in its use in the

CWS. Since the required cooling-water makeup is inversely related to the

number of cycles permitted (Finding 20), Intervenor contends that the

effluent requirement is greatly underestimated.

. , - -



!

11

The Intervenor also argues that Applicants did not consider the

possibility of a further decrease in the quality of the potable water

supplied to the Cities.

Intervenor holds that the introduction of Central Arizona Project

(CAP) water and an increase in the consumption of ground water could

raise the concentration of total dissolved solids (TOS) by 20 to 30% from

the estimated 800 to 1000 mg/l presently in wastewater effluent.

Further, this deterioration will increase the PVNGS coolant requirement

above expectations.

Intervenor states that no power plants subject effluent, used as a

coolant, to 15 cycles of concentration and that no consideration was

given in the present instance to the effect of fluctpating levels of

phosphorous on the ability of the WRP to meet water quality

requirements.

1. Conservatism of Applicants' Estimate of Makeup Requirements.

The peak monthly makeup demand of 70 mgd, with three units

operating at 95% full power, is overestimated by 20% because it is based

on climatic data more severe than those observed during 65 years at

Buckeye and Gila Bend, during 30 years at Phoenix, and 8 years at the

PVNGS site (Finding 13). The Board also finds the estimated 70 mgd

during the period of greatest requirement to be conservative because

incremental fluctuations of short duration can be satisfied by the

availability and use of additional wastewater (in excess of 70 mgd) from

the Phoenix area treatment plants (Findings 21-25) or by drawdown of the
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750-mg-capacity reservoir. The Board believes that calculating the total

annual water requirement on the basis of the peak month is unreasonable,

unrealistic and unnecessary. If the peak demand is satisfied,

calculations such as those proposed by the Intervenor are of no

significance. The Board finds the Applicants' estimates are based on

facts and reasonable assumptions and are conservative.
,

2. Water Quality and Treatment Studies.
'

Applicants conducted various studies in order to characterize

the coolant supply and to verify the practicality of the area

wastewater treatment plants as a source. Initial studies in 1973-74

included the identification of five constitutents, calcium, magnesium,

silica, phosphorous (as phosphate) and ammonia, of the effluent which

might contribute to operations problems including scale formation,

fouling, corrosion and biological growth in the CWS (Finding 26).

Additional studies were conducted to select appropriate tre +ments for

reducing the concentrations of those constitutents to acceptable levels.

Circulating water tests were also conducted to verify the acceptability

of the WRP product for use in the CWS (Findings 27-31).

I A 1982 demonstration test of the WRP as constructed provided
'

results showing the product to be within the guidelines established as,

acceptable for use in the CWS (Finding 29).

Two types of circulating water test prograns were conducted.

One employed a specially constructed facility (CWTF) located at the 91st

Ave. Wastewater Treatment Plant in Phoenix which consisted of a heat

!

-_ .-. - - _ . . - _ . - -.
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source, heat exchaliger, cooling tower, and necessary pump, piping and

controls for operaticn, makeup and blowdown. The other program involved

bench scale tests at a Bechtel Power Corp. laboratory in Belmont, CA,

which corroborated the results from the CWTF (Findings 32-34).

3. Reliability and Capability of the Water Reclamation Plant.

It is the Board's view that the Applicants have demonstrated

the capability and the reliability of the WRP to produce an effluent

stream of sufficient quality to permit operation of the CWS at 15

cycles of concentration (Findings 27-29,35,36).

The Intervenor's allegation of unreliability centered around

the Applicants' reliability study. That study and the recommendations of

an independent design review board led to modifications in the design and

layout of the WRP which provided increased flexibility of the plant and

greatly improved the reliability of its operation (Finding 36). The

chemical character of the input to the WRP, determined in studies

conducted since 1973 reasonably confirm the Applicants' description of

the wastewater (Finding 29).

Studies at the WRP and operational experience at other plants

indicate that phosphates should not present any operational problems

(Findings 29,35,37).

The WRP consists of a series of standard, well-established

water and wastewater treatment processes. Each is widely used and none

is unique. The processes are:
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a. biological nitrification via trickling filters;
! b. chemical softening in a two-stage lime-soda ash

treatment;

c. removal of suspended solids by dual-media gravity

filtration; and

d. control of biological growth by chlorination (Finding

28).

Intervenor's speculative assertion that the quality of the

effluent from the area plants will deteriorate with time and result in

increased makeup requirements must fail for two reasons: Intervenor did

not take into account the capability of the WRP and the CWS to treat the

deteriorated effluent to acceptable concentrations of impurities

(Findings 28, 35); and did not demonstrate that the use of CAP water

would affect the quality of the effluent. In fact, CAP water, which is'

intended to replace some ground water sources (Finding 38), will

generally be of higher quality than ground water when measured in terms

of total dissolved solids (Finding 39). '

Additionally, Intervenor's argument that increased ground water

| consumption will result in increased solids in the effluent from the

municipal plants is not borne out by tests for quality performed by the

Applicants. Although the addition of groundwater to the raw water supply

of the cities contributing wastewater to area treatment plants was

recently increased to 50 from 40%, Applicar.ts' tests show no

deterioriation in the quality of the effluent. In general, the tests

,

1
|
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show the quality to be stable as to some constitutents and to be

improving in others (Finding 29).

4. CWTF and Bench Scale Tests.

The Applicants conducted the circulating water test studies to

verify the practicality of operating the CWS at up to 15 cycles of

concentration of dissolved solids in the coolant, to identify potential

operating prcalems, to determine the kind and quantity of chemical

treatment necessary in the CWS itself, and to determine relative

corrosion rates of candidate materials for condenser tubes and their

supporting tube sheets (Finding 31). An independent review of the

testing methodology and the results concluded that these test programs

were adequate, achieved their purpose, and produced results favorable to

the operation of the PVNGS (Findings 40, 41).

Most of the Intervenor's arguments on water quality centered

around the circulating water studies. The criticisms and respanses to

them follow,

a. The scale of the CWTF was too small to allow meaningful
extrapolation of the data to major components of the
CWS.

Since circulating water systems are an integral part of

all steam powered electric generating plants, a wealth of experience has

been gained in their design and operation (Finding 15). The design of

CWS equipment could have been based on that experience alone without a

model (Findings 37,42-50). The tests were successful, for example, in

.
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establishing that the CWS could successfully operate at up to 15 cycles

of concentration of the dissolved solids (Findings 31-34,51-56).

b. The geometry of the test equipment and of the CWS were
dissimilar.

The configuration of the heat exchanger of the CWTS was

similar to the tube and tube sheet arrangement in typical condensers

including those at PVNGS (Finding 51).

c. The duration of the tests was too short.

This criticism has some merit although the purpose of the

tests was to study accelerated corrosion and potential scaling: The

extreme conditions, simulated in the laboratory, and the comparative

tests of possible materials for heat exchanger tubes, including titanium,

were sufficient to determine relative corrosion rates and to compare

candidate materials. In addition, the criticism ignores the fact that

the four final sample corrosion tests of titanium in the CWTF represented

not two, but eight weeks of continuous and successful operation.

Further, these corrosion results were confirmed in the bench-scale

experiments (Findings 31-34,37,40-56).

d. The concentrations of various chemical constitutents
during a particular test period changed by different

[ (fractional) amounts or at different time rates, implying
inconsistencies in the results.'

The tests were not conducted under steady state

conditions and, accordingly, it is not expected that all chemicals would

necessarily concentrate at the same rate. These time variant rates were

|

k
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noted in the Nalco Report where the differences were attributed to the

analytical techniques and were not reflective of any instability of the

coolant (Findings 33, 41).

5. Relationship Between Effluent Supply and the Ultimate
Heat Sink.

The Intervenor has questioned whether the supply of effluent is

critical to the safe shutdown of the Palo Verde reactors under either

normal or accident conditions. This concern apparently arose because of

a statement which appeared in Applicants' Final Safety Analysis

ReportE/whichinferredthatthereservoirholdingtreated

effluent was a backup source for makeup to the essential spray ponds of

the ultimate heat sink for each Palo Verde unit. However, the Applicants

have advised the Staff that the regional aquifer is the source of water
,

for makeup to the ultimate heat sink of each of the Palo Verde units.

Thus, the record is clear that neither the reservoir nor treated effluent

is a source of makeup water to the ultimate heat sink. Accordingly,

efflaent is not required for the safe shutdown of the reactors, and a

potential shortage caused by loss of wastewater effluent from the Phoenix

area Plants does not raise a safety concern. In any event, Applicants

appear to have satisfied the requirements of the Commission's General

Design Criteria (specifically Criteria 2 and 44) without recourse to the

use of the on-site reservoir (Findings 57-67).

Sj See 9.2.5.4 FSAR, Amendment 8, (March, 1982)
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6. Summary of Requirement and Supply of Coolant Makeup.

The daily requirement for condenser coolant makeup at PVNGS,

averaged over a year has been established (supra) as somewhat more than

57 mg after adjustment for variations in climatic conditions and for

scheduled outages. (Finding 7). The availability of effluent from

Phoenix Area wastewater plants is yet to be discussed in detail. It is

noted here, however, that a rather comprehensive summary of this

demand-and-supply projection, dated May 1982, is in this record (Findings

68-70). The summary presents the projected output of the two treatment

plants in Phoenix at 91st Ave. and 23rd Ave., the contractural

commitments of that output together with the expected demands on those

commitments and, finally, the net demand. The summary is a part of a

report prepared for the association of local governments as an updating

of a similar study in 1979 funded by the Environmental Protection Agency.

The updating is required by EPA.

For the purposes of these proceedings, the absence from the

above-cited summary, per 3 , of the availability of effluent from the

Tolleson Pant (about 8 mgd) and of CAP water is noted. Recognition is

made of an effect on effluent availability of projected additions of

small plants serving local areas.

In recapitulation of the summary, Findings 68-70, it is

observed that, with the inclusion of Tolleson, for no period through 2020

is a deficit contemplated on the basis of expected usages. In terms of

commitments, however, deficits appear in 1985, 1990 and 1995. In the

. _ _ _ _ .,
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second of these comparisons, the full 125-mgd Palo Verde contractural.

item is carried; in the first, the 58-mgd expected use. Hence, the

rather striking difference in the two cases.

An examination and comparison of the supply and of the cemand for

coolant makeup on a monthly basis throughout the year shows that when

j sufficient wastewater is available to satisfy the peak demand, the supply

exceeds the demand in all other months (Finding 71).

C. WATER AVAILABILITY.

1. So0rcet of Coolant for Palo Verde. Nuclear Generat.ino Station.,

From the foregoing discussion, we have seen that the average daily

requirement for makeup of the condenser cooling water for the three PVNGS

units is estimated to be 57.3 mgd (64,200 afy) (Finding 7). In order to

determine the adequacy of the supply, we first must consider the soerces

of coolant for 3 310 Yerde.

The principal scurce of water for cooling the steam generators at

?VNGS is effluent frcm tne sewage treatment plants which process waste

water from Phoenix and nearby municipalities. The Palo Verde Units will

obtain effluent for cooling purposes under an April 23, 1973 contact,

entitled, " Agreement No.13904, Option and Purcnase of Effluent" among

Arizona Public Service Comoany and Salt River Project Acricultural

Improvement and Power District (two of the Aeolicants), the City of

Phoenix, the City of Glendale, the City of Mesa, the City of Scottsdale,

the City of Temoe and the Town of Youngtown ( Arizona municipal

corporations hereinafter collectively referred to as ''the Cities")

(Finding 72).

The primary source of effluent under Agreement No.13904 will be the
,

91st Avenue Sewage Treatment Plant (91st Ave. Plant) located scme ten

__ __ .- -_.
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miles west of the City of Phoenix and shared in ownership, operation and

maintenance by the Cities. A secondary source is the 23rd Avenue Sewage

Treatment Plant (23rd Ave. Plant) owned and operated by and located

within the City of Phoenix. In addition, a small amount of effluent will

be supplied from the Tolleson Wastewater Treatment Plant, owned and

operated by the City of Tolleson. The approximate annual output capacity

of these plants in 1982 are: 90 mgd (100,000 afy) at 91st Ave.;5./

37.2 mgd (42,000 afy) at 23rd Ave.; and 8.3 mgd (9,300 afy) at Tolleson.

The effluent will be transported from the 91st Ave. Plant and the

Tolleson Plant via underground pipe more than 35 miles to the nuclear

station where further treatment will occur. The ;onstruction of a

connection between the 23rd Ave. and 91st Ave. ?lants is viable although

not yet in place (Finding 73).

Agreement No.13904 provides an option to the Applicants subject to

prior commitments to other users for the purchase annually of up to

11,400 mg (35,000 af) of effluent as required by each of a maximum of

four operating electric-generating units. The Agreement provides

however, for a unilateral distribution of any unused portion of effluent

at one unit among any other electric-generating units. Therefore, for

Units 1, 2 and 3 presently nearing completion, there is available under

the contract 125 mgd (140,000 afy) (Finding 74).

Effluent from the Tolleson Plant is being made available under

" Agreement for the Sale and Purchase of Wastewater Effluent" dated

-6/ An expansion of the Plant, expected to be completed in 1983, will
bring its capacity to 120 mgd. Further expansion will bring the
capacity to 150 mgd by 1985.
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June 12, 1981. The quantity to be made available is also subject to

prior commitment. The amount, however, is not to exceed 8.3 mgd (Finding

75).

The effluent available to Palo Verde under the Agreements will be

less than the design capacities of the treatment plants because of a

number of factors including in-place contractual arrangements for

delivery of effluent to other parties. Fulfillment of these prior

commitments takes precedence over the demand by the nuclear generating

station (Finding 76).

The 91st Ave. Plant is committed to furnish effluent to the Buckeye

Irrigation Company in the amount of 28.6 mgd (30,000 aly); to the Arizona

Game and Fish Department by 6.5 mgd (7,280 afy); and to the U.S. Water

Conservation Laboratory by 1 mgd (1,120 afy). The necessity of

fulfillir.g the latter commitment is problematic because the Laboratory

located at Flushing Meadows was destroyed by a flood in 1978 (Finding

77).

Under an instrument different from Agreement 13904, the Roosevelt

Irrigation District holds an option to purchase 17.9 mgd (20,000 afy) of

effluent from the 23rd Ave. Plant. The option has not been exercised

because the quality of the effluent is not sufficiently high for its

intended agricultural use. Further, a quantity of the 1985 effluent from

the 23rd Ave plant has a potential for salvage and reuse in SRP

programs, such as for irrigation, af ter percolation into soil and pumped

recovery. Although no firm numeric was assigned to this potential

supply, it is implied to be of the order of 1,000 mg (Findings 78-79).

.

,+wa
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The Tolleson Plant is committed to supply up to 2.0 mgd (2,240 afy)

for the production of sod on an area adjacent to the Plant.

Aaditionally, Tolleson reserves claim to ten percent of all effluent in

excess of the above.2.0 mgd. Further, Tolleson sales for steam-condenser

cooling will be restricted to 8.3 mgd (9,300 afy) (Finding 80).

One of the principal issues in this proceeding is the provision in

the contractual options, among the Applicants and the various

municipalities supplying effluent, whereby under certain conditions -

delivery of effluent to the generating station may be denied.

Essentially identical statements of these conditions appear as Section 21

of Agreement 13904 and as Section 10 of the Tolleson contract.

Each of the contracts grants the right to the suppliers to interrupt

delivery of effluent upon the collective occurrence of the following:

a. there exists in the municipalities a critical need for water

for domestic purposes;

b. all other reasonable sources of water to the municipalities

have been exhausted;

c. reasonable steps have been taken to conserve the water supply

to the municipalities; and
!
'

d. reasonable notice of the critical need has been given to the

Applicants.'

The Intervenor argues that there is no " assured" supply of effluent

because of the risk of critical water shortages (which might trigger

i
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Section 21) due to either the reductions in or inadequacy of surface

water supplies or to contamination of underground water.

The Board recognizes that there are some elements of Section 21

which require legal interpretation. For example, must a " critical need

for water" exist in all of the cities or in only one of the cities? Or, -

can one city by itself, irrespective of its contributions to the 91st

Ave. Plant, force an interruption in the delivery of effluent even if all

the others do not wish to do so, and if so, how much effluent is to be

interrupted? This Board does not have jurisdiction to interpret

contracts'and should not undertake to do so. If and when an issue

arises, the parties will resolve the questions themselves, or if they are

unable to do so, perhaps a court of competent jurisdiction will.

Nevertheless, the Board may on the basis of the record in this proceeding
I make determinations of fact as to the likelihood that a critical need for
'

water for donestic purposes will occur.

Agreement No. 13904 provides an option for the purchase of effluent

by the Applicants from both the 91st Ave. and the 23rd Ave. Plants.

Whereas much discussion of the Agreement in this record was at least

implicitly centered about the 91st Ave. discharge, it is noted that any

effluent from the 23rd Ave. Plant is contractually available to meet the

commitment to the Applicants or to be recognized as a source under

condition b of Section 21. The average daily effluent flow from the 23rd

Ave. Plant in 1981 was 35.8 mg (40,000 af) (Findings 81,82,83).
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Direct use of effluent from wastewater treatment plants by

municipalities potentially jeopardizes the anticipated supply to the

coolant system of the nuclear generating station. Possible acceptable

uses include irrigation, exchange with agricultural water supplies, and

as a part of the domestic supply itself (Finding 84).

Effluent may serve as an irrigational liquid for such areas as parks

and golf courses. To be effective, however, the source of the liquid

should be proximate to the area of use leading to the concept of a number

of relatively small (capacity about 3 mgd) satellite treatment plants

appropriately located. However, it is believed that the effect of this

substitution on the effluent supply to Palo Verde will not be major

(Finding 85).

Direct use of effluent as a part of the domestic supply entails

extensive purification such as by a high level water treatment plant or

by the employment of a process whereby effluent is discharged to the

ground where it is filtered in its return to the water table. Neither

process is presently economically feasible here. Additionally to the

economics, there is potentially absent a social acceptance of utilizing

effluent for drinking water. For example, some reluctance has been

displayed by Indians towards use of effluent even for agricultural

purposes. No economic above-ground capability for the necessarily high

purification process to achieve characteristics required for human

consumption is currently available. Neverthe!'ss, a population may be

driven to human consumption of treated effluent under severe shortages of

alternates (Finding 86).

_ _ _ - -
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2. Availability.

Projections of sewage effluent production from the 91st Ave. Plant

were made in July 1979 by the U.S. Army Corps of Engineers (C0E) and the

U.S. Environmental Protection Agency for the Maricopa Association of

Governments (MAG) which appeared as the " Final Environmental Impact

Statement on the Maricopa Association of Governmcats Point Source Metro

Phoenix 208 Waste Water Management Plan." MAG is a governmental body

charged with planning the wastewater treatment facilities in the Phoenix

metropolitan area (Finding 87). In 1979 the City of Phoenix made an

independent projection. The two sets of values, in mgd, for' the 91st

Ave. Plant are:

Year 1980 1983 1985 1986 1990 1995 2000

MAG 84.5 98.0 102.9 105.0 113.7 124.3 137.0

Phoenix 89.5 103.6 113.0 117.8 136.7 160.3 183.8

(Finding 21)

In the MAG report, the COE concluded that insufficient effluent

would be available in 1986 for the operation of Unit 3 if the monthly

usage throughout the year were constant and equal to the requirement

during the month of greatest need. Assuming constant electrical output

at PVNGS throughout the year, the peak monthly makeup demand will occur

during the summer when atmospheric conditions cause the highest

evaporation rates. The record shows that the highest monthly demand will

be in June. Of course, that requirement will also be dependent upon the

electrical output of the station (Finding 11).

,
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The Phoenix predictions.in the above table were based on more recent

population growth estimates than were those for MAG and may be more

representative of actuality. The flow experience in 1980 was 88.5 mgd

somewhat supportive of the Phoenix prediction. Updatings in 1981 of both

of the above projections showed greater production - about 5% in the one

for MAG and 15% in the one by Phoenix. A 1982 Jpdate shows an even

slightly greater production. The most conservative of these trends of

production with' time brought the Staff to a minimum value of 106.7 mgd in

1986 as a monthly average. Adjustment of this average for monthly

variation gives for June 1986 a predicted minimum production of 104.6

mgd. The corresponding maximum, band on Phoenix estimates is 131.5 mgd.

Recognition of commitments by the Plant for delivery of effluent to

others reduces the Staff's prediction to between 71.3 and 86.7 mgd (0.080

and 0.097 mafy), the latter conservative value is set by the nominal 120

mgd Plant capacity (Finding 23).

Additionally, up to 8.3 mgd (0.009 mafy) of effluent will be

available from the City of Tolleson although the estimated Tolleson

output in 1986 is 7.9 mg.d. The contents of a reservoir on the Palo Verde

site, with a capacity of 750 mg (0.002 maf), will provide a cushion

against short term fluctuations (Finding 88).

The MAG report, which recorded the plans for wastewater handling in

the Phoenix area through the year 2000, was updated in 1982 by

incorporating changes since 1979 which will affect that planning. The

changes include: increased population projections by MAG; passage of the

Groundwater Management Act which places emphasis on utilizing all water

resources; changes in planning areas for some comunities; identification
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of specific large scale developments in the area; and a proposal to allow

exchanges of effluent for Central Arizona Project water allocations

(Finding 22).

Additional evidence on the availability of effluent from the 91st

Ave. Plant was presented by the Applicants and provided bases for the

above MAG projection. Estimates of the effluent from the 91st and 23rd

Ave. Plants were made on a month-by-month basis for the years 1980

through 1986. The average of those monthly averages was then taken as

the availability for each of those years. Those annual projections are

labeled MAG in the table of p. 25 supra (Finding 25).

The combined effluents from the 91st Ave. and the Tolleson Plants

are shown to be adequate to fulfill the need for coolant makeup at the

PVNGS when all completed units are operating at a capacity f actor as

great as 87.5% during 1985, 1986 and 1987 (Finding 89).

The most recently developed predictions of effluent available to the

PVNGS appearing in this record are a part of the 1932 update of the MAG

water quality management program. The quantities, in mgd, available from

the 91st and 23rd Ave. Plants over four decades are:

1980 1985 1990 1995 2000 2010 2020

91st Ave. 87.9 105.6 119.1 133.8 152.2 186.2 215.7

23rd Ave. 42.6 42.4 42.5 42.5 43.6 46.5 48.3

The output from 91st Ave. in 1985 is projected as 105.6 mgd.

Previously committed allocations are 33.3 mgd leaving 72.3 mgd available

to the Applicants. Whereas the contract (Agreement No.13904) is for up

to 125 mgd, a need for only 58 mgd is foreseen resulting in an overall

surplus, from 91st Ave. alone, of 14.3 mgd. Additionally, approximately
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A Staff witness calculated effluent supply by utilizing the most

up-to-date MAG 208 and Phoenix projections that were available at the

(, time he made his analysis. Using the MAG 208 projections, he calculated

that in June 1986, the most critical time frame to examine insofar as

effluent requirements are concerned, the 91st Ave. P1 ant would produce

about 71.3 mgd of effluent after commitments other than Palo Verde's were

subtracted. Using the projections of the City of Phoenix, he calculated

that there will be 86.7 mgd of uncommitted effluent in June 1986, a

quantity set by the 120 mgd'of capacity of the 91st Ave. Plant. Because

the projected makeup requirements for three Palo Verde units is about '

70 mgd, a Staff witness concluded that both of these studies established

that the effluent supply from the 91st Ave. Plant alone, without

receiving any contributions from the 23rd Ave. Plant or from Tolleson,

will be sufficient to meet Palo Verde's cooling requirements during the

first five years of operation (Finding 23).

An Applicants' witness also concluded that effluent from the 91st

Ave. Plant alone was sufficient to satisfy Palo Verde makeup

requirements for Units 1, 2 and 3. The time frame encompassed in the

witness' calculations was for each month during the years 1985 through
,

1987. These calculations were conservative because they utilized 1979

MAG 208 predictions which showed the lowest effluent projected supply

from the 91st Ave. Plant of any MAG 208 or City of Phoenix study since

1977 (Finding 91).

The Applicants further supported their position on the adequacy of

effluent in months of greatest demand through reference to the June 1981
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supply of effluent equal to 69 mgd from 91st Ave. and Tolleson. This is

essentially the requirement at PVNGS in June 1986. Additionally,

confidence was expressed in projections of the supply by the observation

that the actual flow from the 91st Ave, in June 1981 was 5% greater than

that projected 18 months earlier (Finding 91).

3. Alleged Uncertaintie.s in Availability of Effluent.

Although not conceding the accuracy of Applicants' and Staff's

calculations of the requirements for makeup of the condenser cooling

water, the Intervenor has not substantialy attacked the analysis

presented by their witnesses. Further, no serious attack has been made

on the amount of effluent currently being produced nor the projections of

effluent predicted to be available in 1985 and subsequent years. As to

the latter, an Intervenor's witness acknowledged that the 1981

projections made by the City o'f Phoenix of the quantity of effluent

predicted to be available in 1985 were reasonably accurate. He also

expressed the opinion that the 91st Ave. Plant would produce enough

effluent for the operation of all three Palo Verde units (Finding 24).

Intervenor did, however, attempt to establish some uncertainity in

the effluent supply resulting from (i) the construction of new regional

and local or satellite sewage treatment plants that could divert sewage

from treatment at the 91st Ave. Plant (Findings 98, 99), and (ii)

exchanges of effluent for Indian allotments of CAP water (Finding 94-96).

However, in light of the testimony of Intervenor's witness, such attempts

are not persuasive.
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First, the evidence shows that the May,1982 MAG Update calls for

the further expansion of the 91st Ave. Plant to a capacity of 150 mgd by

1987 and expansion of the 23rd Ave. Plant from 37.2 mgd to 50 mgd shortly

,thereafter (Findings 21,92,93). It also includes two new local or

satellite sewage plants (Arrowhead and North Scottsdale plants). Thus,

Intervenor's concern is directly refuted by the 1982 MAG Update which

projects that there will be an increased amount of effluent available in

the future a.1d that any new plants should not substantially divert

effluent from the 91st and 23rd Ave. Plants (Findings 97, 98).

With respect to new regional plants which divert sewage from the

91st Ave. Plant, a representative of the Arizona Municipal Water Users

Association testified that there were no plans tc construct such plants,

that they were merely topics of conversation among municipalities and .

that they would not be necessary until the turn of the century. In any

event, the May, 1982 MAG Update indicates that, even if such regional

plants were in existence in 1985, further expansion of the 91st Ave.

Plant will be required thereby providing more than enough effluent to

meet Palo Verde requirements (Findings 97, 98).

| A further assurance that there will be sufficient effluent for Palo
|

: Verde is a contractual provision in Agreement 13904 specifically

providing that Cities are not allowed to install new waste water

treatment plants that will impair their ability to deliver effluent.

(Findings 94,100,101).

The Intervenor also contended that the Palo Verde effluent supply

may be jeopardized by a proposed exchange of 100,000 afy of municipal
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effluent to certain Indian tribes as part of the CAP program. The Board

does not believe this potential exchange threatens the Palo Verde

effluents. The record establishes that this exchange is not intended to

take place unless prior effluent commitments are satisfied (Finding 102).

Even if this were not the case, such exchanges would not affect the Palo

Verde units during the first five years of operation since the proposed

Indian exchanges will not take place until after the year 2,000 (Findings

102-106) '-

a. The Renegotiation of Agreement No. 13904.

Another uncertainty listed by the Intervenor is that the Palo Verde

effluent contract (Agreement No. 13904) has until recently been the

subject of renegotiation by the parties. The potential exists, according

to the Intervenor, that possible future renegotiations might adversely

affect the amount of effluent which is to be supplied to Palo Verde.

There is no compulsion for Applicants to jeopardize this supply, since

there is no provision in Agreement No. 13904 which permits termination

earlier than its specified term. Any adjustments to the amounts of

effluent presently contracted would presumably affect only quantities in

excess of that which is necessary for Palo Verde (Findings 107,108).

4. Sources of Water to the Cities.

Basic to'any discussion of the allocation and distribution of the

output from waste water treatment plants in the Phoenix area is the

.
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consideration of the raw water resources available to the Cities. Water

is supplied to Phoenix and adjacent municipalities from several sources

including the Salt River Project Agricultural Improvement and Power -

District (SRP), " gate-water" inventory, wells, private water companies,.

and the CAP.

a. Salt River Project.

The major part of the Phoenix metropolitan area is situated in the

Salt River Valley above the confluence of the Salt and Gila Rivers. The

drainage from the watersheds of the Salt River, Tonto Creek and the Verde

River, which joins the Salt a few miles east of the area, provides the

surface water supply to the SRP. Collectively, these watersheds cover

an area of about 13,000 square miles. The SRP delivers water to

approximately 238,000 acres of which some 40% are used for commercial

agriculture (Findings 109,110).
.

Six impoundments (on the Salt and on the Verde) capture and store

run off in the watersheds, providing a total capacity of about two

million acre feet (Finding 110). These dams were built and financed by

the federal government for irrigation of the " member lands" within an

area known as the Salt River Reservoir District (SRRD). The " member

lands" are those lands whose owners joined the Salt River Valley Water

Users Association (SRVWUA) organized in 1903, and pledged their lands for

the repayment of the cost of the dams and other facilities constructed by

the federal government (Finding 111). '

As originally constructed, the Horseshoe Dam on the Verde River had

a capacity of nearly 0.060 maf. Subsequently, the City of Phoenix
.
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invested its funds in the installation of gates above the spillway,

thereby effectively increasing the height of the dam and, accordingly,

increasing the impoundment limit to more than 0.130 maf. Tha ownership

of this increment or any fraction thereof,,after correction for

evaporati e and silting losses, rests with the City and carries with itv

the right of disposition in any manner elected by the City. A drawdown

of the level from behind the gates may, for example, be distributed by

SRP in which' case, through a system of measurements and accounting,

Phoenix obtains an incremented "gatewater" credit. As of late January

1982, the City's credit balance was less than 0.016 maf; on April 1st, it

had increased to nearly 0.089 maf (Finding 112).

Intervenor asserts that the quality of the surface water supply to

the Phoenix area may be impaired by leachants from landfills arising from

Salt River intrusions during periods of flooding such as those which

occurred during 1978, 1979 and 1980. It is estimated that, over a

20-year period, 0.7 to 0.8 maf of ground water will be contaminated in

this manner to an extent which would render it unusable as drinking water

without additional treatment. (Findings 113,114). The Board opines

|
that if additional treatment is required, it will be provided.

The Salt River Project collects water from a large area within

Central Arizona and distributes it for industrial, agricultural and

domestic uses over a quarter of a million acres in and around Phoenix.

The Project has been established for nearly four score years and has

successfully administered its responsibilities. Its assets are strong

i
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and, in this Board's judgement, they will contribute significantly to the

coolant makeup requirements of the PVNGS.

b. Wells and Private Water Companies.

Surface waters collected in the Salt and Verde watersheds constitute

approximately 60% of the water resources of the SRP. The remaining 40%

is developed water consisting of groundwater within SRRD pumped from 249

deep wells owned and operated by the SRP (Finding 115).

The Intervenor also raised uncertainties in the groundwater supply.

One of these concerns was the f act that there is a new Groundwater

Management Act in the Phoenix area that can potentially limit the number

of new wells that may be drilled. However, the evidence of record does

not establish a likelihood that the Cities will be unable to drill

sufficient wells to meet their water supply needs. Under the new Act,

the Department of Water Resour'ces of the State of Arizona has no

authority to deny a permit to a City to drill a new well as long as the

drilling takes place in its service area. Furthermore, Cities are not

prohibited from expanding their service areas. Cities are also allowed

to withdraw from any particular service area well that amount of

groundwater necessary to supply its customers (Findings 116-119).

Another alleged uncertainty raised by the Intervenor concerned

possible groundwater contamination in the Phoenix area. The quality of

well water in the urban areas has deteriorated in recent years leading to

the removal of some wells from service. Investigations required in 1981

disclosed twelve wells located in the Phoenix area and within the Salt ,

River Project to be contaminated with trichlorethylene (TCE) in amounts

grossly in excess o'f the limit established for potable water (Finding

120).

..
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Dibromochloropropane (DBCP), a constituent of pesticides, has been

found in 26 wells in Maricopa County at concentrations greater than the

limit established to preclude an excess cancer risk. Two wells were

removed from service (Finding 121).

An unspecified quantity of water is available in the area from other

wells, some city-owned and some privately owned. However, the evidence

fails to establish that there will be a substantial number of

contaminated wells or loss of groundwater in the future (Findings 122,

123). In addition, most contamination problems can be solved by such

remedial action as: (a) contamination prevention programs (e.g., meeting

EPA standards for waste disposal), (b) the treatment of contaminated

water to make it suitable for human consumption, and (c) the cleanup of

landfill areas. Furthermore, if' a well becomes contaminated, a City also

can take corrective '.1easures by drilling another nearby into the aquifer

to replace the lost well (Finding 124).

c. Central Arizona Project.

The alleged uncertainties raised by the Intervenor regarding the CAP

water supply to the Phoenix area were largely refuted by the testimony of

Applicants' witnesses.
_

The CAP is a Congressionally authorized endeavor designed to

distribute water from the Colorado River to which the state of Arizona is

entitled. The project is comprised essentially of three sections of

aqueduct, with associated pumping capability, extending from the River at
'

Lake Havasu to a reservoir between Phoenix and Tucson. The section west

of Phoenix is nearing completion and is expected to be in service by

1985. Use of the entire project is scheduled for 1989 or 1990 (Finding

125).
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By order of the Supreme Court in the case of Arizona v. California,

373 U.S. 546 (1963), Arizona is entitled to 2.8 mafy of Colorado River

water pius 46% of any flow above 7.5 mafy. Arizona is currently using or
~

has a commitment to use 1.2 mafy in areas along the river. The

incremental 1.6 mafy is proposed for the Phoenix-Tucson area (Finding

126).
,

The use of CAP water is to be allocated to municipal industries, to

pure industry (essentially mines and electric generation), to agriculture

and, in small quantity, to recreation. However, no CAP water has been

allocated for personal and industrial use within the SRP, allegedly

because no need has been foreseen due, in turn, to the transition of much

property from agricultural to urban use and a concommitant decrease in

water requirements (Finding 127,128).

The disposition of water 'from the Central Arizona Project is

addressed in the Final Environmental Impact Statement (FEIS) of the
* Project, prepared by the U.S. Department of the Interior. Included

therein is the concept of water exchange with the Indian tribes whereby,

for instance, raw CAP water assigned to indians and intended for

irrigation may be traded to municipalities for treated effluent from

sewage treatment plants. The effluent is generally suitable for

irrigation of some crops. The exchange ratio is often such that more

effluent would be supplied to the Indians than CAP water would be

diverted to the municipalities. In such an exchange, municipalities

enhance their supply of potentially potable water, and Indian Tribes
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augment their water sources with an increment of lower quality but which

is nonetheless satisfactory for irrigation. Effecting these exchanges

will divert effluent from other uses (Finding 96). However, in order to
'

minimize transportation and to introduce some efficiency into the
,

exchange process, the source of effluent must be located closer to the

area of use (the Indian reservations) than are the 91st and 23rd Ave.

Plants (Finding 129). Furthermore, it is anticipated that significant

exchanges of CAP water for treated effluent will not be necessary until

some time in the next century. One witness opined that exchanges may be

necessary earlier than the 1990s (Finding 130).

The supply of water to the CAP depends upon the flow in the Colorado

River and the established demands of other users. The basic supply from

the Colorado River is about 14.9 mafy. The Colorado River Compact allots

7.5 and 8.5 mafy to the Upper and Lower Basins, respectively, and 1.5

mafy to Mexico under a 1944 treaty, an amount, in toto, greater than the

nominal supply. The Upper Basin States include portions of Colorado,

Wyoming, Utah and New Mexico. The Compact, however, states that the flow

to the Lower Basin shall not be less than 75 maf during any consecutive

| 10-year period. Further, the Upper Basin currently consumes
!
'

approximately 5.8 maf annt .y, with an expected maximum of 7.5 maf
.

(Finding 131).

From the allocation to the Lower Basin, there is a 90% probability

that a supply of 1.6 maf will be available to CAP in 1985 (decreasing to

,_ g .
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perhaps 1.3 maf in the year 2034) under average conditions on the

Colorado River. A statistical study says that an absolute annual minimum

of 0.63 maf will be available to CAP based on historic conditions of

worst runoff from the Colorado watershed. The study set 0.80 maf as the

amount likely to be available during each of two out of three years.

Current storage in the Colorado River makes probable the 1.6 mafy supply

to CAP in the mid-1980s even though the region were to experience five or

so drought years (Finding 132).

In partitioning the CAP water, a conservative 1.3 mafy was assumed

as the supply. The 0.5-mafy increment above the likely annual amount was

assigned to non-Indian agriculture. Of the remainder, 0.16 mafy was -

allotted to the Indians and 0.64 mafy to non-Indian municipal and

industrial (M&I) use. The CAP allocation to the Cities is 0.17 mafy, of

which 0.12 mafy will go to Phoenix (Findings 133,134).

Additionally, the Department recommended to the Secretary of the

Interior, who oversees the distribution of CAP water, that 0.06 maf be

allotted in the year 2005 to the Arizona Public Service / Salt River

Project for use in G ectric power generation. This quantity is in

addition to the 140,000 afy of effluent placed under option by Agreement

13904, Section 4 (Finding 135).

The Department's proposal also includes the allotment of 0.31 maf

annually to 12 Indian tribes, 0.64 mafy to 85 M&I entities (including

0.06 mafy for power generation) and the remainder to 23 irrigation

districts and farming operations. During shortages, CAP deliveries
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to all miscellaneous and non-Indian agricultural users will be the first

affected (Finding 136).

Additional annual commitments of Colorado River water within Arizona

consist of about 1.2 maf diverted to Indian reservations and to
'

reclamation projects along the Lower River. Together with the expected

1.3 to 1.6 maf allocation to CAP, the amount of river water available to

Arizona will. amount to about 2.8 mafy. The current diversion into-

California is 5.1 mafy. The U.S. Supreme Court's decision in Arizona v.

California reduces this amount to 4.4 mafy, so the CAP will not create an

inordinate additional demand on the Colorado River (Finding 137).

As an adjunct to the Supreme Court's decision in Arizona v.

California, a Special Master reviewed a claim by several Indian tribes

for water in excess of the amount granted. One witness has testified

that the Special Master's decision awarded 0.19 mafy to the tribes. A

different witness set the quantity at 0.12 mafy at a priority' higher than

| that of CAP. The Special Master's Decision has not yet been accepted by

the Court (Finding 138).

One of Intervenor's witnesses has speculated that, contrary to the

current situation, the Upper Basin will require its full annual allotment

of 7.5 mafy on the basis of anticipated rapid development within the

states served. Less water for Arizona might result. Intervenor also

argues that the future distribution of CAP water remains uncertain,
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because at this time only the portion of the master contract having to do

with Indian rights has been signed by the Secretary of the Interior

(Findings 139,140).
~

The Central Arizona Project, discussed in the foregoing remarks,

will transport Colorado River water into Central Arizona where it will

serve as a viable adjunct to ipcal sources of coolant for the PVNGS. The

availability of CAP water in the Phoenix area is scheduled within the

time frame established by the onset of the period of greatest demand for

coolant makeup. The Board views CAP water as a significant supplemental

supply.

5. Adequacy of Contemplated Supplies.
.

Witnesses for both the Applicants and the Intervenor asserted that

the quantity of water available to the Phoenix area from a variety of

sources will be sufficient for'the needs presently forseen over the next

decade and a half.

A witness for the Intervenor testified that the water supplies for

the cities appear adequate over the next 15 years if the CAP water is

delivered, if there are not water shortages on the Salt and the Verde

Rivers, if cities may tap available ground water resources near their

service areas, if there are no major complications with Indian water

rights and if water may be purchased and transported from elsewhere

(Finding 141).

..
_ _ _ _ _ _ _
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A witness for the Applicants testified that the amount of water

available in the Phoenix metropolitan area from the SRP, from the CAP and

from ground water is adequate to meet the municipal and industrial needs

over the next 50 years if a meaningful conservative program, now required
.

by law, is in place, if the CAP has been completed into this area, if

water may be added to the CAP from the groundwater basins it crosses, .and

if high priority agricultural water can be purchased in the event of

severe shortages in the Colorado River (Finding 142).

The reuse of wastewater treatment plant effluent for electrical

power generation is a relatively high economic disposition of that
.

effluent and is superior to most potential uses (Finding 143).

The Water Supply Plan of the City of Phoenix, in describing the

effects of conservation and of the well drilling program, predicts that a
'

positive gate-water balance will be retained at least through 1985, when

CAP water is expected to arrive (Finding 144).

An accounting of the 1981 water use and availability experience
, within the SRP shows that the supply exceeded the need by about 30%
I

corresponding to about 270,000 mg (Finding 145).

| D. THE INDIAN COMMUNITY LAW SUIT.
I

Prior to and during the hearing, the Intervenor sought to expand the

scope of the issue in controversy to include the question of the validity

|

|

,,

:

L
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of Agreement No. 13904, the contract for the major source of effluent

required for condenser cooling water makeup at Palo Verde. Intervenor

argues that the validity of Agreement No. 13904 is , uncertain because it

contravenes certain reclamation laws of the United States as alleged in a

lawsuit filed on January 18, 1982 in the United States District Court for

the District of Columbia (Civil Action File No. 82-0145). The complaint

filed by the Salt River Pima-Maricopa Indian Community against the United

States and the Secretary of the Interior, seeks to have the court require

the Secretary to make certain determinations under sevaral reclamation laws

which would augment the supply of water to the Indian Community. One of

the determinations which the Secretary is asked to make is whether the

Cities, which are signatories to Agreement No. 13904, have the authority to

sell wastewater effluent derived from water captured under such reclamation

laws.

By motions to defer issuance of a notice of this hearing and for its

postponement, the Intervenor attempted to inject the substance of the

Indian Community's claims into this proceeding. The Board ruled, however,

that the issue of the validity t. Agreement No. 13904 would not be accepted
,

and denied the admissibility of evidence respecting the Indian Community's

j claimsinthisproceeding.E

-7/ See Board Memorandum and Order, April 13, 1982; Board Memorandum and
Order, June 4, 1982; and Board Memorandum and Order, August 12,
1982.

|

,
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The Board declined to consider the issues related to the Pima-Maricopa

lawsuit on the basis that the Commission is not obligated under NEPA to

consider all issues which are currently the subject of litigation in other
.

forums and which one day in the future might have an impact on the amount

of effluent available to Palo Verde. The District Court has jurisdiction

to enforce Indian water rights and this Board does not. The Board is aware

that the Department of the Interior and its Secretary are contesting the

Indian Community's claims. Under the circumstances it would be improper

for this Board to entertain a collateral attack upon any action or inaction

of sister federal agencies on a matter over which the Commission is totally

devoid of any jurisdiction.

In addition to not attempting to rule upon the issues involved in

Indian water rights, it also wou'ld be wrcng for this Board to prevent the

Palo Verde Units from operating until the issues in the Pima-Maricopa

lawsuit are resolved. Although this Commission will take cognizance of

activities before other legal tribunals when the facts so warrant, it

should not delay its licensing proceedings or withhold a license merely

because some other legal tribunal might conceivably take future action

which may later impact upon the operation of a nuclear facility. Public

Service Co. of New Hampshire (Seabrook Station, Units 1 and 2), CLI-78-14,

7 NRC 952, 958 at fn. 5 (1978), Wisconsin Electric Power Co. (Koshkonong

Nuclear Plant, Units 1 and 2), CLI-74-45, 8 AEC 928, 930 (1978), Southern
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California Edison Co. (San Onofre Nuclear Generating Station, Units 2 and

3), ALAB-171, 7 AEC 37, 39 (1974); and Cleveland Electric Illuminating Co.

(Perry Nuclear Power Plant, Units 1 and 2), 6 NRC 741, 748 (1977). The

outcome in the Pima-Maricopa lawsuit proceeding, as it might affect Palo

Verde, is most speculative since there is no way of predicting how that

proceeding would affect the Palo Verde effluent supply. In addition, many

years may expire before that litigation is resolved.

Accordingly, the Board affirms its prior rulings that the validity of

Agreement No. 13904 is not a justiciable issue in this proceeding, because

(a) it does not have jurisdiction to resolve such matter, (b) comity

requires the Commission to accept'the position taken by its sister federal

agencies as well as by other state and local governmental authorities, (c)

the issue is pending in litigation before a federal district court, (d) the

outcome of such litigation and its effect, if any, on the operation of one

or more of the Palo Verde units is speculative and conjectural, and (e) if

it is ultimately concluded some time in the future that alternate sources

of condenser cooling water are required to permit operation of all Palo

Verde units at their full capacities, the Commission will have ample

opportunity to evaluate and weigh the environmental impacts and
!

cost-benefits of utilizing such alternate sources.

E. APPLICABLE LEGAL STANDARD.

Basically, the Intervenor's position in this proceeding is that the

Palo Verde units should not be allowed to operate because there are

uncertainties in the future water supplies in the Phoenix area which may

!

{

|
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at some later date create a need to invoke Section 21 of Agreement No.

13904. The main argument presented is that such uncertainties

potentially may cause water shortages and therefore the effluent

contracted for under the Agreement may not be available for the nuclear

generating station. The assertion clearly is speculative and

conjectural. The Board concludes that there is no legal basis for such

an approach.

In the'e' ent of a cooling water shortage caused by a loss ofv

effluent from the 91st and/or 23rd Ave. Plants, the Palo Verde reactors

can be safely shut down by the faciliti s' ultimate heat sinks. (Findings

57-67). Insofar as environmental matters are concerned, under the

National Environmental Policy Act (NEPA) there is no legal basis for

refusing Palo Verde its operating licenses merely because some

environmental uncertainties may exist in Palo Verde's future coolant

supply from the Cities. Where environmental effects are remote and
,

speculative, agencies are not precluded from proceeding with a project

even though all uncertainties are not removed. State of Alaska v.

Andrus, 580 F.2d 465, 473 (D.C. Cir. 1978) vacated in part, sub nom.,

Western Oil and Gas Association v. Alaska, 439 U.S. 922 (1978); NRDC v.

Morton, 458 F.2d 827, 835, 837-838 (D.C. Cir. 1972). Moreover, moot or

farfetched alternatives need not be considered under NEPA. See Vermont

Yankee Nuclear Power Corp v. Natural Resources Defense Council, 435 U.S.
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519 (1978); Natural Resources Defense Council v. Morton, 458 F.2d 287,

837-838 (D.C. Cir. 1972); Life of the Land v. Brinegar, 485 F.2d 460 (9th

Cir. 1973), cert. denied, 416 U.S. 961 (1974).

Environmental uncertainties raised by Intervenors in NRC proceedings
.

do not result in a per se, denial of the license, but rather are subject

to a rule of reason. The test cited by the Appeal Board in Northern

States Power Company (Prairie Island Nuclear Generating Plant, Units 1

and 2), ALAB'-455, 7 NRC 41 (1978) is not whether the uncertainty is

" theoretically possible" but rather "...whether it is reasonably probable

that the situation will obtain." (M.,at48).

The " reasonable probability" test established in Prairie Island is

substantially similar to the test used by the Licensing Board in Public

Service Company of Oklahoma (Black Fox Station, Unit 1 and 2), LBP-78-26,

8 NRC 102, 120 (1978) aff'd ALAB-573, 10 NRC 775 (1979) where a Licensing

Board decided there need only be a " reasonable assurance" that a nuclear

facility would have sufficient cooling water. Black Fox is on all fours

with the situation here because both cases deal with the adequacy of

cooling water supply. If anything, the cooling water availability in

Black Fox was much more tenuous than here because the City of Tulsa had

the right to terminate its water supply contract for the~ reactor at wili.

Moreover, the contention in Black Fox challenged the adequacy of coolant

for the entire life of the plant as opposed to the situation challenged

in Contention 5 which is limited to the first five years of the units'

_ . _ _ _



- .

48

operations. Despite the fact that there were a number of uncertainties,

the Black Fox Board found there was " reasonable assurance" that the

Applicant would obtain sufficient water. This Board likewise concludes

that the proper test for cooling water availability should be whether

there is a " reasonable assurance" of its availability.

As part of the Intervenor's' rigid approach regarding effluent

sufficiency, she would also assume for purposes of calculating the

required efflu'ent that the Palo Verde facility be operational almost one

hundred percent of the time without any down time allowed for temporary

effluent shortage. She bases this standard on the testimony of her

witness, William Lorah, who stated that there should be an assured full

supply of cooling water for Palo Verde more than ninety-five and as close

to one hundred percent of the time as possible. Mr. Lorah based his

opinion on the fact that there may be adverse economic effects if Palo

Verde is not always in operation.

We cannot agree with that argument. Although it would be desirable

from an economic viewpoint for Palo Verde to be operational one hundred

percent of the time, this does not mean that the Palo Verde facility,

which is substantially completed, should not receive an operating license

if there is the possibility that it may not be able to operate full time

in the future for any reason. As substantiated by i he Palo Verde FES

which lists great economic advantages by allowing Palo Verde to operate,

it is obvious that some return on investment is better than no return at

all.
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The Intervenor's economic arguments are also incorrect as a matter

of law. Originally, Congress was not concerned that this Commission

assess whether a proposed nuclear plant would be the most financially

advantageous way for a utility to satisfy its customers' needs for power.

The Commission's involvement in financial matters was limited to

determining whether Applicants,were able to build and operate a plant

without compromising safety because of pressing financial needs. With

the passage.of NEPA, cost benefit balancing is now required, but only if

the proposed nuclear plant has environmental disadvantages in comparison

to possible alternatives. Consumers Power Co. (Midland Plants, Unit 1

and 2), ALAB-458, 7 NRC 155, 162 (1978). See also: Public Service Co.

of Indiana, Inc. (Marble Hill Nuclear Generating Station, Units 1 and

2), ALAB-339, 4 NRC 20, 48 (1976); Tennessee Valley Authority (Hartsville

Nuclear Plant, Units lA, 2A, l' , 28), ALAB-367, 5 NRC 92, 102-03 (1977);B

Illinois Power Co. (Clinton Power Station, Units 1 and 2), ALAB-340, 4

NRC 27, 48 (1976). This cost benefit comparison has been limited further

by the Commission's recent amendment to 10 CFR Part 51 which precludes

alternative energy source issues from being considered in operating

license proceedings. 47 Fed. Reg. 12940 (March 26, 1982). Under this

recent amendment to Part 51, the Intervenor is estopped from arguing that

there are alternative energy sources which are superior to Palo Verde.

She is also precluded from asserting arguments regarding what percent of

the time the plants should be operational. Except to the extent they are

included in comparisons of possible alternative energy sources or they

.

_ - _ _ ____
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bear upon the Applicants' ability to safely operate the plant, economic

considerations of this nature are not reviewable by the Commission. This

Commission's regulatory authority does not extend to the oversight of

Applicant's business judgments. Northern States Power Co. (Prairie
.

Island Nuclear Generating Plant, Units 1 and 2). ALAB-244, 8 AEC 857,

862 (1974). ,

Intervenor's reliance on Philadelphia Electric Company (Limerick

Generating Station, Units 1 and 2), LBP-74-44, RAI-74-6 1098 (1974),

where the licensing board imposed a lengthy condition on the issuance of

construction permits requiring the applicant to assure the availability

of compensating water storage at the time of initial power operation, is

misplaced. In that case, the licensing board ' concluded that without such

water storage, the applicant might not be able to achieve year round full

power operation. (Id. at 1128',1152). Upon exceptions to the Licensing_

Board's initial decision, the Appeal Board practically eliminated the

condition. Philadelphia Electric Company (Limerick Generating Station,

Units 1 and 2), ALAB-262, NRCI-75/3163, 205-06 (1975). Fiqding that the

cost-benefit analysis for the Limerick plant tipped in favor of granting

the construction permits without the need for a water storage reservoir,

the Appeal Board deleted the requirement that compensating water storage

be available at the time of initial power operation. Noting, however,

that a condition similar to the one requiring compensating water storage

had been proposed by the applicant and that the applicant had already
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taken the procedural steps to obtain approval of such storage, the Appeal

Board revised the condition to provide that the applicant was to take the

necessary steps to provide compensatory water storage at the " earliest

practicable time." (Id_. at 206).
F. NEPA CONSIDERATIONS.

At the end of the second week of the Palo Verde operating license

hearing, the Intervenor for the first time contended that this Board had

a duty under the National Environmental Policy Act (NEPA) to consider

cost-benefit questions regarding Contention 5. At that time she

specifically attempted to question her witness about costs for

alternative cooling water supplies if the Palo Verde effluent is not

available. Tr. 1440, 1463. This Board ruled that Contention 5 is solely

concerned with whether there is an assured source of effluent for Palo

Verde and that this line of questioning is beyond the score of the issues

admitted. Tr. 1440.

Except perhaps in the case of sua sponte considerations, an issue

must be properly placed by a party and admitted as a contention before a

Board will consider cost-benefit determinations at the operating license

review. The Intervenor never attempted to add this question until well

into the hearing. No good cause was furnished by the Intervenor as to

why this matter was first raised at that late date. Moreover, the
.

remaining factors of 10 C.F.R. 2.714 concerning late filed contentions

were never addressed by the Intervenor and accordingly the Intervenor

f ailed to meet the burden placed upon her by the Regulations.
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The Staff has already made its cost benefit balancing of the Palo

Verde Units. Table 2.1 (page 2-2) of the Staff Ex. 1 (FES) demonstrates
.

that there will be a savings in the year 1987 of 1,900 million dollars by

having the three Palo Verde Units operational as opposed to having to buy

replacement power. The FES also includes in its analysis the

determination that the Palo Verde station "... has already been

essentially constructed" and "... the economic and environmental costs

associated With the construction of the station that have been incurred
,

must be viewed as sunk costs in any prospective assessment." (Id. at
3-1). As reflected by these determinations in the FES, if Palo Verde

does not receive its operating license and is forced to stand idle, as

the Intervenor recanmends, there will be huge economic losses. On the

other hand, even if the units at a later date are forced to shut down by

not receiving sufficient effluent, there will at least have been the

economic benefit of being able to operate during the interim period.

Thus, since the " environmental costs" are already sunk costs, the FES

clearly demonstrates that the environmental cost benefit balancing

greatly weighs in favor of granting the Palo Verde license.
1

The Intervenor's NEPA cost benefit arguments are also inappropriate

because they include alternative energy source issues. Tr. 1463. Such

arguments are precluded by 'a new Commission Rule amending 10 C.F.R. Part

51, effective April 26, 1982, which provides that, for purposes of NEPA,

need for power and alternative energy source issues are not to be

considered in operating license proceedings for nuclear power plants. 47

Fed. Reg. 12940.

._ . . _ - . ... --
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G. UNRESOLVED SAFETY ISSUES.

The Staff reviewed each of the relevant unresolved safety issues and

the associated Task Action Plans that address their resolution. The SER

contains a discussion and summary of each issue. The Board concludes '

that the Staff has taken each of the pertinent generic safety issues into

account in a plausible manner and there is reasonable asqurance that the

PVNGS can be operated prior to the ultimate resolution of these issues

without end' n'gering the health and safety of the public (Finding 146).a

IV. CONCLUSION

On the basis of the evidence of record, the Board finds that there

is reasonable assurance that there will be a sufficient. supply of

effluent from the 91st Avenue and the Tolleson Plants to meet the

operational requirements of the Palo Verde units, that there is

reasonable assurance that the sources of water available to the Cities

during the first five years of operation of all Palo Verde units and

beyond are sufficient so that the occurrence of an event which could

trigger Section 21 of Agreement No. 13904 is very remote, that the
' estimated requirements of effluent for condenser cooling are not

understated and that effluent is not required for the safe shutdown of

the Palo Verde units.
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The matters examined during the evidentiary hearing which are not

discussed in this Opinion were considered by the Board and found either

to be without merit or not to affect our decision herein. Findings of

'f act and conclusions of law which are annexed hereto are incorporated in

the 0 pinion by reference as if set forth at length. In preparing its

findings of fact and conclusions of law, the Board reviewed and

considered the entire record and the findings of fact and conclusions of

law proposed by the parties. Those proposed findings not incorporated

directly or inferentially in this Initial Decision are rejected as being

unsupported by the record of the case or as being unnecessary to the

rendering of this decision.

The Board having considered and decided all matters in controversy

among the parties related to the' operation of the Palo Verde Nuclear

Generating Station, Units 1, 2 and 3 would now be in a position to

authorize the Director of Nuclear Reactor Regulation to make such

additional findings on uncontested issues as may be necessary to

determine whether or not to issue full-term licenses for the three
units.

However, in view of the Board's Memorandum and Order entered on

this date granting the October 14, 1982 petition to intervene filed by

West Valley Agricultural Protection Council, Inc., and the reopening of

the record ordered therein for Units 2 and 3, the Board at this time can

only authorize the Director to issue an operating license for Unit 1.
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All of the findings of fact and conclusions of law set forth in

this decision apply with full force and effect to all three Palo Verde

Units and will be incorporated into a subsequent decision respecting

Units 2 and 3 after the closing of the reopened record concerning Units 2

and 3.

.

V. ORDER

.

WHEREFORE, IT IS ORDERED that the Director, Office of Nuclear

Reactor Regulation, is authorized upon making requisite findings with

respect to matters not embraced in this Initial Decision in accordance

with the Commission's regulations, to issue to Applicants an operating -

license for a term of not more than (40) years, authorizing operation of

the Palo Verde Nuclear Generating Station, Unit 1. Such license may be

in such form and content as is appropriate in light of such findings,

provided that such license is consistent with the conclusions of the

Board herein.

IT IS FURTHER ORDERED, in accordance with 10 C.F.R. 2.760,

2.762, 2.764, 2.785, and 2.786, that this Initial Decision shall become

effective and shall constitute, with respect to the matters covered
i

herein, the final action of the Commission forty-five (45) days after the

date of issuance thereof, subject to any review pursuant to the above

cited Rules of Practice.
!
i

L
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IV. FINDINGS OF FACT

1. The Applicants in this administrative proceeding are (1) the

Arizona Public Service Company; (2) the Salt River Project Agricultural

Improvement and Power District (hereinafter "SRP"); (3) Southern

California Edison Company; (4) El Paso Electric Company; (5) the Public

Service Company of New Mexico; and (6) the Southern California Public

Power Authority.

2. Other parties to the proceeding are the staff of the United

States Nuclear Regulatory Commission (hereinafter " Staff") and

Ms. Patricia Lee Hourihan (hereinafter "Intervenor"). The Intervenor was

granted party status pursuant to the provisions of 10 CFR l 2.714+

following the filing of a request for hearing and a petition for leave to

intervene.,

3. The Atomic Safety and Licensing Board conducting this

proceeding granted a motion by the Attorney General of the State of New
,

Mexico to participate as an interested state agency pursuant to the

provisions of 10 CFR $ 2.715(c). The New Mexico Attorney did not take

any position in the proceeding, raise any issues or participate in the

hearing.
,

4. Applicants seek three facility operating licenses which would
,

authorize the Applicants to possess, use and operate Palo Verde Nuclear

Generating Station, Units 1, 2 and 3 (hereinafter "PVNG3"), three

pressurized water nuclear reactors located on Applicants' site in

Maricopa County, Arizona, approximately 36 miles west of the City of

,
. _ .

.



_

, -

/ /,

: ,

,

F2 /

Phoenix. Permits to construct the three reactor units, each of which is

designed to operate at a rated output of 1,270 megawatts of electrical

power, were issued in May 1976. ~

5. One contention (Contention No. 5) is in issue in this

proceeding. That contention in its original form stipulated to by the

parties and admitted by the Boa'rd for litigation, states:

" Applicants will not have an assured supply of us'able
. treated municipal effluent for cooling purposes for'

Unit 3 of PVNGS during months of peak reactor need
for the first five years of operation."

During the course of discovery on this issue, the Intervenor

withdrew her challenge respecting the suitability or quality of the
,

effluent except to the extent that effluent quality might impact the
;

quantity of effluent required for condenser cooling.

6. At the outset of the hearing, Contention No. 5 was expanded

to include the question of: (1) whether there is an assured supply of

effluent for all three units rather than just for Unit 3; (ii) whether a

greater amount of effluent will be required for the three Palo Verde

units if there is a poorer quality of effluent than that which is

prcsently expected; and (iii) whether or not the supply of effluent was
1

critical to the safety of operation of the Palo Verde units, ' including

the safe shutdown of the units under either r.ormal or abnormal

conditions, i.e., what is the relationship, if any, between the ultimate

heat sink and the treated effluent to be used for condenser cooling?
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7. The average annual condenser cooling water makeup required by

each of the three units at PVNGS has been estimated to be 19.1 mgd

(21,400 acre-feet / year), or 57.3 mgd (64,200 acre-feet / year) for all

three units. The assumptions used in calculating this requirement are as

follows:

a. Each Palo Verde unit will operate at a capacity factor

of 95% of rated power for 11 months each year and will

experience a one-month outage each year for refueling.,

and maintenance.

b. There will be no recovery of the blowdown from the

circulating water system.
.

c. Average ambient meteorological conditions prevail,

d. Concentrations of dissolved solids in the circulating

water system w'ill be 15 times those of the influent.

Using the above assumptions, the breakdown of average annual cooling

water losses per unit is as follows:

o Circulating Water System Evaporation 17.71 mgd

e Circulating Water System Drift 0.03 mgd

e Circulating Water System Blowdown 1.20 mgd
;

e On-site Reservoir Evaporation 0.13 mgd

e Miscellaneous Pipeline and Water Reclamation

Plant Losses 0.03 mgd
,

19.1 mgdTotal =

Bingham, ff. Tr. 920 at 2; App. Ex. X at Fig. 3.3-1; Tr. 2592 (Bingham).
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8. Water requirements for FVNGS were calculated using monthly

averages of consumptive use based on average monthly meteorological

conditions. Average monthly meteorological conditions were calculated

from arithmetic daily averages. The monthly water requirements were

summed to obtain an average annual requirement. Bingham, Tr. 923-924;
'

App. Ex. T at WGB-2, WGB-3.

9. The monthly demand for coolant for the PVNGS will be

dependent on 'the average capacity factor at which the three plants

operate in any month and on the atmospheric conditions. Coolant will be

supplied by effluent from wastewater treatment plants in the Phoenix

area. Gonzales, ff. Tr. 2522 at 1.

10. In general, the quantity of makeup effluent required for the

cooling of PVNGS is greatest dur,ing the sumer months when losses due to

evaporation and the demand for electricity are greatest. _Id .

11. Assuming that all three plants are operating at a constant
I

capacity factor and with uniformity in other determining conditions, the

peak requirement for cooling water will be in the month of June.

Gonzales, ff. Tr. 2522 at 9; App. Ex. X, Table 3.4-2 at 3.4-5, 3.4-6.

12. PVNGS Unit 3 is scheduled for commercial operation in May,

1986. Hulse, ff. Tr. 404 at 2.

13. The amount of effluent needed for condenser cooling at 95

percent load varies throughout the year between 53 and 70 mgd. The

makeup required for June 1986 has been estimated to be about 70.2 mgd.

(Gonzales, ff. Tr. 2522 at 2, 9; Tr. 928 (Bingham); App. Ex. T at WG8-4.)

| This estimate is based on 1973-74 on-site meteorological data and is
!
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conservative. Makeup water requirements predicted by use of more

extensive meteorological data (65 years of data from Buckeye and Gila

Bend; 40 years from Litchfield Park; 30 years from Phoenix and 8 years

additional data from the Palo Verde site 1974 to 1981) indicates that the

actual requirements will be perhaps 20 percent smaller. Tr. 1205
.

(Binghan) .

14. The sources of makeup coolant to replace losses in the

circulating water system resulting from evaporation, drift and blowdown

will be effluent from the 91st Avenue Wastewater Treatment Plant and the

Tolleson Wastewater Treatment Plant. This effluent will be further

processed at the Water Reclamation Plant (WRP) located at PVNGS prior to

being stored in the 750-million-gallon capacity on-site reservoir.

Bingham, ff. Tr. 920 at 2; Gonzales, ff. Tr. 2522 at 2, 3.

15. The Circulating Water System (CWS) is provided to remove

thermal energy which has not been converted into electrical energy. The

jo CWS is an integral part of all steam electric generating plants and
t

consists of the main condenser, cooling towers, circulating water pumps,

a chemical injection system, and a makeup and blowdown system. App.

Ex. X at 3.4-1.

16. The design core thermal output of each nuclear steam supply

system is 3800 megawatts. Approximately one-third is converted into

electrical energy. The unconverted thermal energy is transferred via the

main condenser to the circulating water system and to the mechanical

draft cooling towers where it is dissipated to the atmosphere. Id. at

3.2-1, 3.4-1.
.

-,- , , _ ,
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17. Each individual unit condenser removes approximately 8900

million 8tu per hour from the turbine exhaust steam at 100% power.

_Id. at 3.4-1. The design capacity of each unit's cooling towers to

dissipate heat to the atmosphere is 9250 million Stu per hour. 3. at
3.4-2, 3.4-3.

18. The effluent prepared for use in the CWS and stored in the

on-site reservoir will be further treated in the CWS, as needed.

Provision i's hade for the addition of chlorine, sulfuric acid, foam

control chemicals and scale inhibitors. M.at3.4-4.
'

19. Makeup to the CWS is required due to blowdown and to

evaporation and drift from the cooling towers. Makeup is taken from the

onsite reservoir. Blowdown from the CWS is directed to the onsite

evaporation ponds. App. Ex. X at 3.4-4.
,

20. An upper limit on the allowable concentration of dissolved

solids in the coolant is necessary to retain corrosion, scaling and

biological fouling within tolerable bounds. This limit determines the

permissible use of coolant prior to being discarded from the system

through blowdown. Quantitatively, the usefulnes; of coolant is expressed

by the number of cycles of concentration before rejection is necessary.
s

The number of cyclessis the ratio of the chemical concentrations of the

blowdown and of the water fed to the coolant system. The quantity of

makeup required during operation is an inverse function of the

permissible number of cycles. App. Ex. U. at WG8-6, revised

May 24, 1982; Int. Ex. IX at 1; Tr. 1090 (Bingham).

_ _
_

.
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21. Projections of sewage effluent production from the 91st Ave.

Plant were made in 1979 by the U.S. Army Corps of Engineers and the U.S.

Environmental Protection Agency for the Maricopa Association of

Governments. These projections appeared as the " Final Environmental-

Impact Statement on the Maricopa Association of Governments Point Source

Metro Phoenix 208 Waste Water Menagement Plan" (MAG). (App. Ex. 8, Table

C-1). In 1979, the City of Phoenix made an independent projection. The

two sets of' v'alues, in mgd, for the 91st Ave. Plant are:

Year 1980 1983 1985 1986 1990 1995 2000

MAG 84.5 98.0 102.9 105.0 113.7 124.3 137.0
,

Phoenix 89.5 103.6 113.0 117.8 136.7 160.3 183.8

Gonzales, ff.. Tr. 2522 at 4.
,

An expansion of the Plant, expected to be completed in

1983, will bring its capacity to 120 mgd. Gonzales, ff. Tr. 2522 at 3.

| Further expansion will bring the capacity to 150 mgd by 1987 (App. Ex. LL

at III-9, Tr. 2305 (McCain)).

22. The MAG report, which recorded the plans for wastewater

handling in the Phoenix area through the year 2000, was updated in 1982

by incorporating changes since 1979 which will affect that planning. The

changes include:

e increased population projections by MAG;

| e passage of the Groundwater Management Act which

places emphasis on utilizing all water resources;

i

|

.
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e changes in planning areas for some communities;

identification of specific large scale developmentse

in the area; and

e proposal to allow exchanges of effluent for Central

Arizona Project water allocations. (App. Ex. LL at

I-1). ,

23. The Phoenix predictions were based on more recent

population gr.owth estimates than were those for MAG, and may be more

accurate. The flow experience in 1980 was 88.5 ego, a figure somewhat

supportive of the Phoenix prediction. Updates in 1981 of both of the

above projections showed an increase in productic about five percent

in the MAG projection and 15 percent in the Pho..Jx ajection. A 1982

update shows an even slightly greater rate of proc .. Tr. 2524

(Gonzales). Based on the most conservative of thes e e .t ~ tes of

production trends, the Staff predicted a minimun. 1., age of 106.7"
. .

mgd in 1986. Adjustment of this average for monthly vdriations gives a

predicted minimum production of 104.6 mgd for June 1986. The

corresponding maximum, based on Phoenix estimates, is 131.5 mgd.

Recognition of commitments by the Plant for delivery of effluent to

others reduces the Staff's prediction to between 71.3 and 86.7 mgd (0.080

and 0.097 mafy), the latter set by the nominal 120 mgd Plant capacity.

Gonzales, ff. Tr. 2522 at 5 to 8.

.

O

_ _
_ _ - - - - - - --_
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24. The 1981 Phoenix effluent projection for the 91st Ave.

Plant for 1985 is 128.1 mgd. Tr. 2327 (McCain); (see App. Ex. D). After

satisfaction' of the prior consnitments, the amount left for PVNGS is 94.8

mgd, or 65% in excess of the average amount of effluent required to

operate all three PVNGS units (McCain, Tr. at 2330,2332-34). Commenting

on the accuracy of the Phoenix effluent projections, the Intervenor

witness demonstrated some confidence in the projections stating that he
| ..

felt that/they will prove to be generally accurate. Id. at Tr. 2326.

25. Additional evidence on the availability of effluent from the

91st Ave. Plant was presented by the Applicants and provided bases for

the above MAG projection. Estimates of the effluent from the 91st and

23rd Ave. Plants were made on a month-by-month basis for the years 1980

through 1986. The average of those monthly averages was then taken as

the monthly availability for each of those years. Those annual

projections are labeled MAG in the table of Finding 21 (App. Ex. C at

Table C-1; App. Ex. B at C-1; Tr. 419 (Hulse)), The average daily

effluent flow from the 23rd Ave. Plant in 1981 was 35.8 mg (40,000 af).

App. Ex.'E at 2; Tr. 473 (Hulse).

26. The principal constituents discharged from the 91st Avenue

Plant which could cause scale formation, fouling, corrosion and/or

biological growths are calcium, magnesium, silica, phosphorus and

ammonia. Bingham, ff. Tr. 920 at 3.

,

. _ . _ _ _ .
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27. During a period in 1973-74, studies were conducted to

determine and characterize the principal constituents in the 91st Ave.

Plant effluent which could cause scale formation, fouling corrosion

and/or biological growths. H. Circulating water test studies, and

pilot plant process studies were also conducted. The results were used

as the basis for the design of the WRP. H; Bingham, ff. Tr. 2585 at 2.

28. 0n the basis of the 1973-74 sampling and analysis program and
,,

the results of the pilot plant process studies, the Water Reclamation

Plant, as designed, consists of the following sequential processes:

a) biol'ogical nitrification via trickling filters;

b) chemical softening in a two-stage lime-soda ash

treatment process; .

c) removal of suspended solids by dual-media gravity

filtration;

d) control of biological growth by chlorination.

Bingham, ff. Tr. 920 at 3, 4.

29. Although the process design of the WRP was based principally

on the 1973-74 sampling and analysis program, additional sampling and

analyses were conducted on both the 91st. Ave. Plant and the Tolleson

Plant effluents. The results of the 1973-74 studies as well as these

additional sampling surveys are summarized in Table 1 (see following

page). The additional sampling and analysis (91st Ave. Plant during

1976-1980 and Tolleson in 1982) confirmed the constituent concentration

values determined in the earlier studies in that the chemical constituent
.

6

_ , _ , _ - - -_ _ _ - - -
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TABLE 1
,

WASTEWATER QUALITY SUMMARY

Concentrc' :<ni mg/l
TOTADTsSOLVED

DESCRIPTION CALCIUM MAGNESIUM SILICA PH0SPHATE AMMONIA SOLIDS
(at N)

91st Ave. Plant Effluent (Approxi- 52.9 22.9 28.8 22.1 30.9 1039
| cately 1000 samples in 1973-74)

(App. Ex. U, r_ sed, at WGB-5)
.

91st Ave. Plant Effluent (1976-80) 46 24 28 22 18 793
'

(M. at WGB-6) y
>

Tolleson Plant Effluent (March, 38-46 13.7-24 11-50 18-21* 1.8-18 1100-1300,

April 1982), Bingham at Tr. 1237,
1238, 1297, 1298

Avtrage Putput of Demonstration 26.4* 1.5* 8.0 0.3* 5.0 800
WRP (App. Ex. 88, Part V,
Table 4-1, at 5-6)

Maximum Recommended WRP Output 28* 2.0* 10 0.5* 10.0 ---

Concentrations (Id.)_

Reported values converted'io appropriate units for consistency.*

~

I
l
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concentrations measured in the more recent studies were generally equal

to or less than those values measured in 1973-74 and upon which the WRP

design is based. In addition to results of sampling programs (Rows 1, 2

and 3), Table 1 also presents the average output of the demonstration WRP

and the maximum recommended quality of WRP output. During the months of

MarchandApril1982, operation $ltestsoftheWRPusingeffluentfrom
'

the 91st Ave. Plant and the Tolleson Plant indicated no problem in
..

meeting the required quality specifications for CWS makeup water. Tr.

1296-1297 (Bingham).

30. The design and specification of materials for the circulating

water system for the Palo Verde Units could be impa::ted by the quality of

ths. wastewater effluent provided for cooling purposes. Additionally, the

quantity of effluent required for blowdown to control scale formation,

fouling, corrosion and biological growths within tolerable limits would

be a function of the concentrations of suspended and dissolved solids

present in the effluent. Bingham, ff. Tr. 920 at 2, 3.

31. The circulating water test studies conducted by Applicants

had four objectives:

[1] Verify the practicality of operating the plant
circulating water systems at 15 cycles using the specified _ _ '

s|reclaimed wastewater.

[2] Identify potential plant operational problems
associated with this level of operation.

[3] Determine the in-cycle treatment requirements for
the plant circulating water system, and
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[4] Determine relative corrosion rates for candidate,

condenser tube and tube sheet materials. App. Ex. BB at 5-1;
Bingham, ff. Tr. 2585 at 1.

32. Two types of circulating water test programs were conducted.

One program employed the CWTF located at the 91st Ave. Plant. The other

program employed a Bench Scale testing apparatus. Bingham, ff. Tr. 2585
I at 4. .

33. The CWTF contained the essential components of a typical ser

plant circulating water system, including a heat source, heat exchanger,
. cooling tower, circulating water pump, piping and controls for operation,
!

makeup and blowdown. 3.at4-5;seeApp.Ex.BBat5-14. In the CWTF

tests, the treated wastewater was concentrated and circulated through the

heat exchangers and the cooling tower. A series of tests was run at

varying cycles of concentration and with varying scale inhibitors,
,

corrosion inhibitors, and ammonia content. Two different types of

heat exchanger materials--admiralty and titanium--were used in the tests.
' Coupon and galvanic series tests for a number of materials were included

to provide corrosion data. Bingham, ff. Tr. 2585 at 5.

34. The Bench Scale tests confirmed the CWTF field test results

in terms of water chemistry, control of sludge formation, tube scaling

and corrosion, and did not foreclose operation at cycles of concentration

greater than 20. g.at14.
35. The WRP is desigr.ed for variable process flow rates,

variable chemical addition rates and variable recycle processing.

|

|

. _ . . _ -__. - _ . _ _, . ,. _ _ _ _ _ _ _ _ - - .____
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Accordingly, a broad range (a factor of two) of inlet constituent

concentrations can be accommodated while still achieving the quality

specifications for the treated wastewater effluent being supplied as

makeup to the CWS. Bingham, ff. Tr. 2585 at 18, 19.

36. The design layout of the WRP was changed from a three module

design to a more flexible serie,s/ parallel design so that operational

problems or failures of individual units would not result in complete WRP

shutdown. These and other changes in the design and layout of the WRP
'

made as a result of the earlier reliability study and an independent

design review board provided increased flexibility and greatly improved

the reliability of operation of the WRP. The current design permits

design capacity to be realized with any one of the parallel paths out of

service. M. at 19, 20; Tr. 2588 (Bingham); App. Ex. FF.
'

37. Operating experience with municipal wastewater at generating

stations operated by the Southwestern Public Service Company and the City

of Burbank, California, indicates that phosphate should not present any

| operational problems. The projected concentration of phosphate for PVNGS

is below the phosphate concentration for both these stations. Bingham,

ff. Tr. 2595 at 16, 17; App. Ex. 88, Appendix C, Tables C-8-2 and C-8-3,

pages C-8-4 and C-8-7 respectively.

38. ' The Central Arizona Project was originally conceived in the

1920's to rescue agriculture in Central Arizona that was dependent upon

falling ground water tables. Since that time, a population explosion and

growth of cities and industries in Central Arizona have changed the
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Central Arizona Project to what is primarily a municipal / industrial water

supply project. Tr. 742 (Steiner).
_.

39. A witness for the Intervenor presented a comparison of the

approximate quality '(as measured in terms of the content of dissolved

solids) of three potential sources of raw water available to the Cities.

The witness stated that surface water contains less than 500 ppm of

dissolvedsolids,CAPwaterwillcontain730ppmandthevalueforground,

water is in the range 500 to greater than 1500 ppm. Tr. 1412-1414 /

(Lorah).

40. The Nalco Chemical Company performed an independent review of

the testing methodology and results of the CWTF and Bench Scale test

programs. Nalco concluded that the CWTF and Bench Scale programs were

adequate to represent the circulating water at 15 and 20 cycles of

concentration as compared to the specified makeup, and that the CWTF

testing was:cdequate to evaluate corrosion and the use of chlorination to

control slime and microbiological fouling organisms and that the CWS

could be operated on treated effluent at 15 cycles of concentration

without unusually strict control or costly pretreatment. Id. at 14, 15;

see App. Ex. DD.

41. The Nalco Report (App. Ex. 00) referred to the fact that the

Belmont Laboratory reported some loss of silica and the pilot plant data

showed lower calcium, silica, nitrate and sulfate than would be indicated

using the chlorides as the means of measuring concentration. Nalco

__ _ _ _ _ _ _
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attributed these discrepancies to analytical error and in no way

reflective of the actual stability of the cooling water. App. Ex. 00 at

unnumbered p. 5.

42. There is considerable experience at thermal power plants

operating with surface water for condenser cooling at 15 or more cycles

of concentration. Staff Ex. 8 at 1, Tr. 2678 (Bingham).

43. There are nine power stations (15 individual plants) now
,,

operating with municipal wastewater as the condenser coolant. These

plants are currently (1982) operating at cycles of concentration of 4

to 5. Staff Ex. 8 at 2.

44. There are no power plants using municipal wastewater

treatment plant effluent for condenser cooling that concentrate the

effluent more than five cycles of concentration. g.

45. Applicants' Exhibit EE and page 1 of Staff's Exhibit 8 list

inter alia and for comparison purposes the estimated concentrations of

the " problem" constituents in the CWS for PVNGS and many other electric

generating stations. The concentration values for PVNGS are as actually

measured during CWTF testing (App. Ex. BB at Table 4-2).

| 46. The estimated PVNGS CWS chemistry is. except for phosphate,

well within the envelope of the concentrations of problem constituents

and total dissolved solids for other operating plants. App. Ex. EE;
i
'

Staff Ex. 8 at 1.

i
|

.
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47. An Intervenor witness identified from the literature a

limitation of 500,000 for the product of the concentrations of calcium I

and sulfate. Tr. 1667-70 (Robinson); see also Int. Ex. XXVII, Table

WPR-3; Int. Ex. XXXIII, Table 1 at 27. The limitation was established as

a result of concern for scaling. Tr. 1669 (Robinson). The source of the

witness' limitation value of 500,000 characterizes the limitation as a
,

" rule of thumb" estimate which may not be applicable to unique water

problems. ,In,t. Ex. XXVIII at 27. The product of the concentrations of

6calcium and sulfate for PVNGS is estimated at 2 x 10 . App. Ex. BB,

Part V, Table 402. This product is below those encountered at several

operating plants. App. Ex. EE. (12 of the 14 plants listed other than

PVNGS showed a higher calcium sulfate product. No values were entered

for two of the plants because no sulfate concentrations were presented.

Based upon the calcium values,'however, which were 50 percent higher than

that projected for PVNGS at 15 cycles, it would appear that those two

plants also would show higher product va hes than PVNGS. App. Ex. EE.

48. The product of the concentrations of calcium and alkalinity

for PVNGS is estimated at 32,000 which is below the " rule of thumb" value
l

I of 41,600 and considerably below values reported for several other
|

operating plants. M .; Int. Ex. XXVII, WPR Table 3; Bingham, ff. Tr.

2585 at 18.

49. More than 85 years of titanium tube condenser operation have

been accumulated. Virtually all of this experience has been gained

.

- - - - -- - - - - - - - --
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using salt or brackish water as the condenser coolant. In no instance,

has pitting, erosion or corrosion of titanium tubes been observed. Staff

Ex. 8 at 4.

50. Approximately 10 years of experience with titanium tubes and

aluminum bronze tubesheets have been accumulated at the Arthur Kill

Station, a fcssil power station located on the Arthur Xill, a polluted

sea water s,it,e between Staten Island and New Jersey. Id. at 3.

51. The CWTF simulaced the CWS with respect to tube flow

velocity, temperature rise of the circulating water in the condenser, and

circulating water chemistry. The CWTF was configured in a manner similar

to the tube /tubesheet arrangement found in typical condensers. p. at

7-9.

52. Ten tests were performed with the CWTF. Each of the first

three tests was of one week's duration; each of the last seven tests was
,

of two weeks' duration. In the five initial tests, the impurity

concentration was 15 times that of the feed (15 cycles of concentration);

in the remainder, 20 cycles of concentration was used. Admiralty tubed

heat exchangers were used in the first six tests, and titanium tubed heat

exchangers were used in the last four tests. See M. at 10-13; App. Ex.

BB at 5-19.

53. Operation of the CWTF during the initial three tests showed

no pitting, corrosion or hard scaling of the admiralty tube heat

exchangers; however, a persistent sludging condition was observed.

Following the fourth test, it was concluded that occasional low pH

\

|

_ _ _ . . . - _ - -
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conditions and inadequate chlorination control were responsible for the

sludge problem. The fifth and sixth tests using improved control of pH

and chlorine resulted in minimal fouling and sludging problems. No

pitting or corrosion of the titanium tubes was observed during

inspections following the seventh through tenth tests. There also was no

sludge formation. Bingham, ff.- Tr. 2535 at 10-12. The test results

indicated that titanium would be the best choice of material for

condenser thb'es. Tr. 2587 (Bingham).

54. Corrosion testing, performed in conjunction with CWTF

operations, indicated that seawater corrosion data are generally

applicable and may be used in the selection of materials for cor)struction

and materials for protective cooling of plant equipment subjected to the

PVNGS circulating water at 15 cycles of concentration. App. Ex. BB at

5-2, 5-22; Bingham, ff. Tr. 2585 at 9.

55. Coupon corrosion tests of candidate tube and tube sheet

materials resulted in the following relative ranking of materials (in

order of corrosion resistance):

a. titanium

b. stainless steel (SS) 304

c. Monel alloy 400/405

d. nickel aluminum bronze

e. 70-30 cupro-nickel

f. aluminum bronze

g. 90-10 cupro-nickel

h. admirality

i. copper, EC grade

_ _ _ _
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j. Muntz metal

k. steel alloy 1020

H.at5-22.
Coupon corrosion tests showed titanium to have a zero corrosion rate.

! M.at5-4;seealsosection5.2.3at5-18to5-23andAppendixC-4.
56. Applicants propose titanium condenser tubing with

aluminum-bronze tube sheets. Bingham Rebuttal Testimony, ff. Tr.1585

at 9,

i 57. A statement appearing in the FSAR, App. Ex. W at p. 9.2-94C
'

(Amendment 8) is interpretable as committing coolant makeup as a supply

for the spray ponds which are the recipient of the reactor decay heat

| during periods of shut down. They comprise the " ultimate" sink. The

4plicants advised the Staff that the regional aquifer is the sole source

of makeup water for the spray ponds. Int. Ex. XXXV at 2.

58. General Design Criterion 44, " Cooling Water," of Appendix A

to 10 CFR Part 50, requires, in part, that suitable redundancy in

features be provided for the cooling water system to ensure that its

j safety function can be accomplished. General Design Criterion 2, " Design

Bases for Protection Against Natural Phenomena," requires, in part, that
i

| structures, systems, and components important to safety be designed to
.

! withstand the effects of natural phenomena without loss of capability to

perform their safety functions.

59. NRC Regulatory Guide 1.27 (Int.'Ex. XII) describes a basis

that may be used to implement General Design Criteria 44 and 2 with
|

|
,
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regard to the ultimate heat sink that is acceptable to the NRC Staff.

M.
60. The ultimate heat sink performs two principal safety

functions: (1) dissipation of residual heat after reactor shutdown and

(2) dissipation of residual heat after an accident. M.

61. Regulatory Guide 1.27 requires an ultimate heat sink capacity

sufficient to, provide cooling for a period of time necessary to evaluate

the situation and take corrective action. A period of 30 days is,

generally considered to be adequa,te for these purposes.' A capacity of

less than 30 days may be acceptable if it can be demonstrated that

replenishment can be effected to ensure the continuous capability of the

sink to perform its safety functions, taking into account the

availability of replenishment equipment and limitations that may be

imposed on " freedom of movement" following.an accident. M.
'

62. The ultimate heat sink for each Palo Verde unit consists of

two independent and adjacent spray ponds. The ponds are Seismic Category
.

I structures. App. Ex. W at 9.2-63, 65.

63. The combined available water inventory of the two spray ponds

is sufficient to provide the necessary cooling following a design basis

loss-of-coolant accident for at least 27 days without water makeup under

adverse meteorological conditions. M. at 9.2-88, 89; Tr. 2463

(Licitra).
64. After 27 days of ultimate heat sink operation, the cooling

water makeup requirement is 225 gpm. Int. Ex. XXXV at 3.
.

- - - _ _
-- , - -
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In orde[ to meet the Regulatory Guide requirement of continued65.

cooling capability of the spray ponds beyond the 27 day period, Applicant

plans to use the 400-square-mile regional aquifer as a backup source.

Depth to water in this aquifer is 150 to 250 feet. H.at2. At

present, there are three wells serving the domestic water system, each

I with a capability of delivering 1400 gpm or more, which could provide

; the continued capability of the spray ponds. If these wells are rendered

inoperable and irreparable by the initiating event, Applicants propose to

drill an on2 site weil or wells capable of delivering 1200 gpm of water.
_

M . at 3..

66. Based on information obtained from their sofis/ geologic

consultant and from five experienced well drillers in the Phoenix area,

Applicants conclude that a new well or combination of wells sufficient to
,

l

I produce and deliver 1200 gpm water to the ultimate heat stak could be

completed within 15 days of the initial decision that additional water
i

' supplies are necessary. M.

| 67. Applicants have applied to the Arizona Department of Water

Resources for grandfathered groundwater pumping rights at the PVNGS site.

Int. Ex. XXXVI, XXXVII.

68. The output from 91st Ave. in 1985 is projected at 105.6 mgd.

Previously comitted allocations are 33.3 mgd leaving 72.3 mgd available

to the Applicants. Whereas the contract (Agreement No.13904) is for up

to 125 mgd, a need for only 58 mgd is foreseen resulting in an overall

surplus, from 91st Ave. alone, of 14.3 mgd. Additionally, approximately

.

1

~
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50 mgd are potentially available from the Tolleson and the 23rd Ave.

Plants. App. Ex. LL at IV-3, Hulse, ff. Tr. 404 at 6.

69. Diversion of raw sewage from the 91st and 23rd Ave. to

proposed satellite treatment plants in the Phoenix area (East Mesa and the

northeast) will reduce the 1985, excess at 91st Ave. over the combined

requirements for PVNGS and other commitments to about 5 mgd. App. Ex. LL

IV-2 IV-4.. .

70. The May 1982 update of the Maricopa Association of Governments

program (MAG Update) presents the projected expansions in area wastewater

treatment plants. A 30-mgd expansion of the 91st Ave. Plant (to 150 mgd)

is scheduled for 1986; a 13-mgd-expansion of 23rd Ave. (to 50 mgd) in the

1985-90 period; a new plant at Arrowhead Ranch (2.2 mgd) in 1984-85; and
'

another new one in North Scottsdale (0.5 mgd) in 1990. App. Ex. LL, Table

III-4 at III-20.

71. An examination and comparison of the monthly requirement for

cooling water with the monthly flows from the Phoenix area wastewater

plants, normalized to the month of peak coolant demand (June,', shows that

the available supply of wastewater effluent is equal to or greater than

coolant demand throughout the year. App. Exs. E and X.
i

72. Effluent from the 91st Ave. Plant will be obtained by the PVNGS

pursuant to an April 23, 1973 contract, entitled " Agreement No. 13904,

Option and Purchase of Effluent," among the Arizona Public Service Company

(APS), the Salt River Project Agricultural Improvement and Power District

i

,
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(SRP) (two of the Applicants), the City of Phoenix, the City of Glendale,

the City of Mesa, the City of Scottsdale, the City of Tempe and the Town

of Youngtown (hereinafter collectively referred to as "the Cities")(App.

Ex. H). Hulse, ff. Tr. 404 at 2.

73. The principal source of water for cooling the steam condensers

at the Palo Verde Nuclear Generating Station, Units 1, 2 and 3 is effluent

from the sewage treatment plants which process waste water from Phoenix
,

and nearby municipalities. These plants are the Multi-City 91st Avenue

Sewage Treatment Plant, shared in ownership, operation and maintenance by

six municipalities and located some 10 miles west of tne City of Phoenix;

the Tolleson Wastewater Treatment Plant, owned and operated by the City of

Tolleson, located adjacent to the 91st Ave. plant (App. Ex. N); and the

23rd Avenue Sewage Treatment Plant, owned and operated by and located

within the City of Phoenix. Staff Ex. 1 at 4-14. The approximate output

capacities of these plants in 1982, expressed in million gallons per day

(mgd) and in acre-feet per year (afy), are: 90 mgd (100,000 afy) at 91st

Ave. (Tr. 846 (Steytler)); 8.3 mgd (9,300 afy) at Tolleson (Tr. 1034

(Muir) App. Ex. J at 2); and 37.2 mgd (42,000 afy) at 23rd Ave. (App. Ex.

KK at 2-26).

The effluent is transported from 91st Ave. and Tolleson via
| underground pipes, for a distance of more than 35 miles, to the nuclear

station, where further treatment occurs. The construction of a connection

between the 23rd Ave. and 91st Ave. Plants is viable although not yet in

place. Tr. 1332 (Bingham). Untreated sewage can flow from the 23rd Ave.i

Plant to the 91st Ave. Plant. Tr. 2279 (McCain). <

l

L
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74. Agreement 13904 provides an option to the Applicants to

purchase annually up to 11,400 mg (35,000 af) as required by each of a

maximum of four operating electric generating units (App. Ex. H. at 8; Tr.

463 (Hulse)), subject to prior commitments of the effluent to other users.

The Agreement provides for a un,ilateral distribution of any unused portion

of effluent at one unit to any other electric-generating units. App. Ex.

H at 11; Tr. 464, 465 (Hulse). For the three units presently neiring

completion, therefore, 125 mgd (140,000 afy) are available under

the contract. The Agreement precludes construction of additional

treatment plants which would impair the prescribed delivery to PVNGS.

App. Ex. H. at 16,

75. Effluent from the Tolleson Plant is being made available
;

under an " Agreement for the Sal'e and Purchase of Wastewater Effluent"

(App. Ex. J). The quantity to be made ayailable is also subject to a

prior commitment. The amount is not to exceed 8.3 m;d, App. Ex. J. at

2.

76. The supply of effluent to PVNGS under the Agreement will be

reduced by a number of factors, including in-place contractual

arrangements for delivery of effluent to other parties. Fulfillment of

these obligations takes precedence over the demand by the nuclear

station. App. Ex. H at A-1.

77. The effluent from the 91st Ave. Plant is committed to the

Buckeye Irrigation Canpany in the amount of 26.8 mgd. (30,000 afy)(Tr. 806
i

|

.
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o

(Schaper)), the the Arizona Game and Fish Department in the amount of 6.5

mgd (7,280 aff), and to the U.S. Water Conservation Laboratory in the

amount of 1 mgd (1,120 afy). The necessity of fulfilling this commitment

is problematic because this Laboratory, located at Flushing Meadows, was

destroyed by a flood in 1978. Staff Ex. 1 at 5-3.
,

78. ' Under a separate agreement, the Roosevelt Irrigation District

holds an option to purchase 17.9 mgd (20,000 afy) of effluent from the

23rd Ave. Plant. The option has not been exercised because the quality

of the effluent is not sufficiently high for its intended agricultural

use. Tr. 2353 (McCain).

79. A quantity of the effluent that will be available from the

23rd Ave. Plant in 1985 has a potential for salvage and reuse, such as

for irrigation, in SRP programs', after percolation into soil and pumped

recovery. Although no firm numeric was assigned to this p'otential

supply, it is implied to be of the order of 1,000 million gallons per
! year. App. Ex. 0; Tr. 670 (Juettsn)

80. The Tolleson Plant is committed to supply up to 2.0 mgd
'

(2,240 afy) of effluent for the production of sod on an area adjacent to

the plant. Additionally, the City.of Tolleson reserves claim.to ten

percent of all effluent in excess of the above 2.0 mgd. Further, sales
!

'

.

for steam-condenser cooling from the Tolleson Plant will be restricted to
,

|

8.3 mgd (9,300 afy). 3pp. Ex. J at 2.

81. In issue in these proceedings are the provisions in the

contracts among the Applicants and the various ~ municipalities Supplying

effluent whereby under certain conditions delivery of effluent to the

generating station may be denied. Essentially identical statements of

..
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these conditions appear as Section 21 of Agreement 13S04 and as

Section 10 of the Tolleson contract. App. Ex. H at 34; App. Ex. J at

20.

82. The contracts grant the suppliers the right to interrupt

delivery of effluent when the following conditions are fulfilled:

a. there exists in the municipalities a critical need for

water for domestic purposes;

b. all other reasonable sources of water to the

municipalities have been exhausted;

c. reasonable. steps have been taken to conserve the

water supply to the municipalities and

d. reasonable notice of the critical need has been given

to the Applicants. Tr. 469 (Hulse); App. Ex. H at 34.

Section 21 of Agreement 13904 has never been invoked to divert.

the supply of effluent. Tr. 2237 (McCain).
'

83. Agreement 13904 provides an option for the purchase of

effluent by the Applicants from both the 91st Ave. and the 23rd Ave.

plants. Effluent from the 23rd Ave. plant is contractually available to

meet the comitment to the Applicants or to be recognized as a source

under condition b_ of.Section 21. App. Ex. H at 5-6. Such a course will

require a connection between the 23rd Ave. and the 91st Ave. plants.

84. Direct use of effluent from wastewater treatment plants by -

municipalities-pctentially jeopardizes the anticipated supply to the

.

y Q, - - - . ~ . .
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87. The Maricopa Association of Governments (MAG) is a

governmental body charged with planning the wastewater treatment

facilities in the Phoenix metropolitan area. In behalf of MAG, the U.S.

Environmental Protection Agency in July, 1979, prepare a Final

Environmental Impact Statement ,and the U.S. Corps of Engineers prepared a

MAG 208 Water Quality Management Program. In May 1982, a MAG 208 Point

Source Plan ypdate was issued. (App. Ex. KK, p. iii; Tr. 876 (Steytler)).

The Arizona Municipal Water Users Association supports MAG and its,

members are associated with the MAG studies. Tr. 2302, 2304.

(McCain). ,

88. Additionally, up to 8.3 mgd (0.009 mafy) of effluent will be

available from the City of Tolleson. The contents of a reservoir on the

Palo Verde site with a capacity'of 750 mg (0.002 maf) will provide a

cushion against short term fluctuations. Gonzales, ff. Tr. 2522 at 10.

The folleson output in 1986 is estimated at 7.9 mgd. Tr. 1035 (Muir).

89. The combined effluent from the 91st Ave. and the Tolleson

Plants are shown to be adequate to fulfill the need for coolant makeup at

the PVNGS when all completed units are operating at a capacity factor as

great as 87.5% during 1985,1986 and 1987. App. Ex. A; Tr. 409-(Hulse). .

90. The most recently developed predictions of effluent available
8.

to the PVNGS appearing in this record are a part of the 1982 update of

the MAG water quality mananement program. The quantities, in mgd,

available from the 91st and 23rd Ave. Plants over four decades are:

i

. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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1980 1985 1990 1995 2000 2010 2020

91st Ave. 87.9 105.6 119.1 133.8 152.2 186.2 215.7

23rd Ave. 42.6 42.4 42.5 42.5 43.6 46.5 48.3

App. Ex. LL at IV-3.

91. Applicants further supported their position on the adequacy

of the wastewater effluent supply as coolant makeup at PVNGS by a

comparison of, actual with predicted values of the output of the 91st Ave.

Plant, A prediction dated January 1980 set the June 1981 average flow at

91.1 mg. (App. Ex. C at C-2). The corresponding flow observed was 98.4

mg (App. Ex. E at 2). A witness for the Applicants applied the latter,

l

observation to the instant case through reduction by the prior

commitments (33.3 mgd) and augmentation by the expected inflow from

Tolleson (7.5 mgd). The result'(69.0 mgd) is essentially equal to the

ar.ticipated PVNGS need (approximately 70 mgd) in June when three units

are operating. Tr. 438-441. (Hulse).

92. The preferred waste handling alternative in the July 1979

MAG Study was to link up many small cities with the 91st Avenue Treatment

! Plant. Tr. 879 (Steytler).
!

. 93. The MAG 208 study has been updated by a May 1982 Point Source

Plan. According to the May 1982 Update, the 91st A,i "9 Plant will

continue to be the main regional wastewater treatment facility. App. Ex.
t

LL at III-1; Tr. 2301 (McCain).

94. There are three Indian Reservations in the State of Arizona
|

| that can be expected to use effluent as an exchange basis for potable
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water. Two of these reservations are in the Phoenix area and one is in

the Tuscon area. Tr. 2425 (McCain). Any effluent going to the Tuscon

reservation would come from the Tuscon area and not from Phoenix. Id.

at 2425, 2426.

95. The disposition of water from the Central Arizona Project is

addressed in the Final Environmental Impact Statement (FEIS) of the

Project, prepared by the U.S. Department of the Interior. App. Ex. Q.
,

Included therein is the concept of water exchange with the Indian tribes

whereby, for instarice, raw CAP water assigned to Indians and intended for

irrigation may be traded to municipalities for treated _ effluent from

sewage treatment plants. The effluent is generally suitable for

irrigation of some crops. The exchange ratio is often such that more

effluent would be supplied to the Indians than CAP water would be

diverted to the municipalities. Apo. Ex. Q at 71; Tr. 1405 (Lorah); Tr.

757 (Steiner); Tr. 2184 (McCain).

96. In such an exchange, municipalities enhance their supply of

potentially potable water, and Indian Tribes augment their water sources

with an increment of lower quality but which is nonetheless satisfactory

for irrigation. Effecting these exchanges will divert effluent from

other uses. Id.

97. An Intervenor's witness (Staff Director, Arizona Municipal

Water Users Association) testified on the likelihood of the construction

of regional treatment plants, additional to those projected in the 1982

MAG Update, which might divert sewage from 91st Ave. Reference was made
!

| specifically to small plants located near areas where effluent can be

(
i

{
_
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exchanged for raw water. No designs for such plants have been prepared

and, thus f ar, the matter is only "a topic of conversation." Tr. 2192

(McCain).

98. The May 1982 MAG Update considers the availability of

effluent from the Area wastewater treatment plants with recognition of

the probability that one or more small satellite plants may be put into

operation thereby reducing the flow into 91st Ave. Those data predict,

for 1985, an excess availability at 91st Ave. of nearly 5 mgd when the

three PVNGS units are operating and with prior comitments met. App. Ex.

LL Table IV-2 at IV-4.
"

99. The argument is made by the intervenor that additional water

treatment plants may be built in the future in-the Phoenix area that
<

.

could divert some of the effluent going to the 91st and 23rd Avenue

Plants, thus potentially jeopardizing Palo Verde's cooling water supply.

100. The 1982 MAG Update permits the cor.struction and operation of

treatment plants of small capacity (about 2 mgd) serving regional areas.

App. Ex. LL at III-23; Tr. 2416-17 (McCain). Accordingly, there will be

little or no diversion of flow from 91st Ave., Tr. 2427-30 (McCain),

particularly since the Cities must continue to purchase capacity from

91st Ave., Tr. 885-887 (Steytler), and the 91st Ave. supply will

continue to be sufficient for PVNGS. App. Ex. LL at IV-2, Tables IV-1,

IV-2; Tr. 2310 (McCain).

.
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101. Further assurance that satellite and subregional treatment

plants will not divert effluent from Palo Verde is contained in a

contractual provision in Agreement 13904 specifically providing that

Cities are not allowed to install new plants that will impair their

ability to deliver Palo Verde effluent, App. Ex. H at 17. Agreement

13904 is a contract which is presently in full force and effect. Tr. 468

(Hulse).
, ,,

102. The proposed CAP exchange of 100,000 afy of effluent does not

jeopardize the Palo Verde effluent requirements. This proposal, as set

forth in the CAP Environmental Impact Statement, provides that such

effluent exchanges are only required "... where feasible and consistent

with contractual provisions." App. Ex. Q at 11-15. In addition, 100,000

afy exchange with the Indians proposed by CAP is to be made with effluent

that is available after Paio Verde effluent requirements are met. Tr.

758 (Steiner).

103. The most likely exchanges with Indian tribes will take place

as part of the CAP program. Tr. 2183 (McCain). There is a strong

incentive for the Cities to make exchanges with the Indians through the

CAP mechanism since if they try to by-pass the CAP exchange pool and
! directly exchange effluent for first priority CAP water, the Cities will

have their CAP allocations reduced by the amount of the exchange. M. at

Tr. 2190.

104. Under the preferred Department of Interior CAP option,
l

| 100,000 afy of municipal effluent will be exchanged for Indian CAP water

-
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by the year 2034. (M. Tr. 2182; App. Ex. Q at 15). The mechanism for

this exchange is that after the year 2005 the Cities will be able to

trade their effluent for an equal amount of CAP water. Exchanges before

the year 2005 will result in a net loss of municipal supplies since the

Cities would have to contribute 75,000 afy to 100,000 afy to the exchange
,

pool and would only receive approximately 30,000 afy of CAP water in

return. Tr,. ,2185 (McCain). The CAP Environmental Impact Statement

predicts as the worst possible case, that effluent exchanges may be

necessary in the year 1992. Although an Intervenor witness believes the

probability of exchange by 1992 will be low, he considers it likely

within the period 2005 to 2010. M . at 2189-2190.

105. Effluent exchanges with the Indians will not be practical in

| the foreseeable future because heither the 91st or the 23rd Avenue Plants
1

are located near Indien reservations and it may be too costly to pipe the

effluent that great a distance. In order to economically effectuate

effluent exchanges with the Indians, regional treatment plants may have

to be constructed. H . at 2191-2192. 2

106. The Cities presently do not intend for future effluent

exchanges to adversely impact the supply of effluent to the 91st and 23rd,

1

Avenue Plants since both of these plants are scheduled to be expanded in

the future. App. Ex. LL, pp. III-9, III-13; Tr. 2301, 2308 (McCain); Tr.

542-544 (Hulse).

107. The Intervenor also argues that the Palo, Verde effluent

supply may be adversely affected by possible future renegotiation of

Agreement No. 13904. Int. Ex. XX at 4.
|

|
1

|
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108. The contract for Palo Verde effluent under Agreement No.

13904 is presently in full force and effect. Approximately 1.2 million

dollars have already been remitted made in option payments and delivery

of effluent was begun on March 29, 1982. Tr. 468 (Hulse). There is no

provision in this Agreement which permits termination earlier than its

specified term. Tr. 482 (Hulse).

109. The Salt River Project, the operating arm of the Salt River
'

Valley Water Users Association, is, according to Arizona statutes, a

municipal corporation which delivers surface and ground water to members'

lands located in municipalities in the Phoenix area. In aggregate,

members' lands comprise approximately 238,000 acres of which about 40% is

used for commercial agriculture. Tr. 2394 (McCain); Tr. 634 (Juetten).

110. The drainage from the watersheds of the Verde River, the Salt

River and Tonto Creek, a collective area of about' 13,000 square miles,
,

provides the surface water supply to the SRP. Six impoundments on tnese

streams (four on the Salt and two on the Verde Rivers) provide a capacity

of about two million acre feet. Approximately 60% of the water delivered

by SRP is surface water; the remainder is ground or developed water.
,

|

| Tr. 637 (Juetten).
(
- 111. The Salt River Valley Water Users Association was established
|

in 1903 to contract with the Federal Government for the repayment of the'

cost of facilities which were constructed by the Government. The

Association represents the beneficiaries of water collected and

distributed by the Salt River Project. Tr. 623, 624 (duetten).

.

!

|
__. _ _ -. . . - . .



.

F35

112. The Horseshoe Dam on the Verde River, as originally

constructed, had a capacity of nearly 0.060 maf. Subsequently, the City

of Phoenix invested its funds in the installation of gates above the

spillway, thereby effectively increasing the height of the dam and,

accordingly, increasing the impoundment limit to more than 0.130 maf.

The ownership of this increment or any fraction thereof, after correction

for evaporative and silting losses, rests with the City and carries with

it the right of disposition in any manner elected by the City. A

drawdown of the level from behind the gates may, for example, be

distributed by SRP in which case, through a system of measurements and

accounting, Phoenix obtains an incremented "gatewater" credit. Tr.

687 to 689 (Juetten). As of late January 1982, the City's credit balance

was less than 0.016 maf; on April 1st, it had increased to nearly 0.089
.

maf. _Ijd. at 663, 664.

113. The quality of the surface water supply to the Phoenix

area may be impaired by leachants from landfills arising from Salt River

intrusions during periods of flooding such as those which occurred during

1978, 1979 and 1980. Tr. 1969, 1970 (Lemmon).

114. It is estimated that, over a 20-year period, 0.7 to 0.8 maf

of ground water will be contsminated in this manner to an estentiwhich

would render it unusable as drinking water without additional treatment.

Int. Ex. XXXIII at 7.

;
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115. The SRP obtains ground water from 249 pumped walls. Tr. 637

(Juetten).

116. The Intervenor has contended that Cities will not be able to

drill new wells for groundwater as a result of the recently enacted

Groundwater Management Act. According to Intervenor's witness, William

Lorah, this new Act may prevent a City from receiving permission to drill

a well in an area that it is not presently serving. Tr. 1399 (Lorah).,

117. In 1980, the State of Arizona enacted ir to law the

Groundwater Management Act which establishes goals to contro'. water

development in areas that have expeiienced extensive water-level decline'

in the past. The goal established for the Phoenix area is to bring into

balance groundwater withdrawals and natural recharge by the year 2005.

App. Ex. Q, I-6; McCain-Tr. 2169.
'

118. An Applicants' witness testified that, although permits to

drill wells must be obtained from the Arizona Department of Water

Resources, the Department has no authority to deny a permit to a city or

private water company to drill a well as long as the drilling takes place

within their service areas. Furthermore, Cities are allowed tc expand

their service areas over time. They can also expand by purchasing water

companies and taking over their operating systems. Tr. 787-788

(Steiner).

119. An Intervenor's witness' testimony also failed to establish

any reasonable likelihood that the Groundwater Management Act will cause

water shortages. Although he believes there is some uncertainty about

future well drilling, he also admitted there are no requests for

_. .
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service area well permits which have been denied, although a number are

under advisement. Tr. 2212 (McCain). Mr. McCain further testified that

the Groundwater Code does not limit the amount of water that can be taken

from existing wells and that the Cities still have the right to withdraw

from any particulcr service area well that amount of groundwater

necessary to supply its customers. Tr. 2371 (McCain).

120. The quality of well water in the urban areas has deteriorated

in recent years. This has led to the removal of some wells from service.

Investigations reported in 1981 disclosed twelve wells located in the

Phoenix area and within the Salt River Project to be contaminated with

trichlorethylene in amounts of up to nearly 1,000 parts per billion

(ppb). The limit of trichlorethylene in potable water estalished in

Arizona is 5 ppb. Int. Ex. XXX at 5, 6; Tr. 1828 to 1842, 1849, 1850

(Swanson).

121. Dibromochloropropane, a constituent of pesticides, has been

found by the Department in 26 wells in Maricopa County at concentrations

in excess of 0.01 ppb, the limit established 6.o preclude an excess cancer

risk. Owners of some wells were advised to seek other sources of potable

water. Two wells were removed from service. Int. Ex. XXX at 7, 8.

122. A source of an unspecified quantity of water in the area
.

consists of water frain other wells, some city-owned and some privately

owned. Tr. 654 (Juetten).

A witness for the Intervenor also identified the two problem

contaminants, trichloroethylene and dibromochloropropane, which have been
I

found in some wells in the Phoenix area. Int. Ex. XXX at 3-9.

.
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Although he predicted that groundwater contamination may become' a greater

problem in the future (M. at 12), no persuasive evidence was presented

that TCE or DBCP can cause water shortages in the Phoenix area. Of the

202 City owned wells in the Phoenix area, Tr.-2350 (McCain) only eight

have been found to contain TCE above State action levels. Int. Ex. XXX

at 5. Wells which are contamin'ated by TCE can be used for various other

purposes besides human consumption. Int. Ex. XXX, Appendix A at 42. The

use of TCE'has been greatly diminished because of the' advent of air

pollution control regulations. Tr. 1868 (Swanson).
!

123. Some wells containing DBCP have been located near citrus

orchards in the Phoenix area. Of these wells, the State of Arizona-

Department of Health Services only recommended that three municipal wells

be disconnected from the system. Int. Ex. XXX at 8. DBCP contaminated
,

water can be used for agricultural purposes. Tr. 1854 (Swanson). DBCP

has been banned by EPA in pesticide suspension hearing during the past

two years. M.at1867, Int.Ex.XXX,AppendixCat2.

124. Problems concerning contaminated wells can be alleviated if

the Cities take positive steps. Water contaminated by TCE and DBCP can

be treated to make it suitable for human consumption by several

techniques to include granular activated carbon and aeration. Tr. 1853,

1870-1871 (Swanson). Such treatment may be expensive, but it has been

utilized in other parts of the country. Int. Ex. XXX, Appendix A at 18.

Moreover, if a well is contaminated, a City also can usually take

corrective measures by drilling another nearby well inta the aquifer to

replace the well that was lost. This work is a matter of technique which

-. _ _ _ . _. . . ..
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can be performed by knowledgeable individuals. Tr. 1857-1860, 1834

(Swanson). Additionally, if a portion of an aquifer becomes contaminated

steps can be taken to identify the magnitude of the plume so that future

deterioration is minimized. M.at1872,1879.

125. The Central Arizona Project (CAP) is a Congressionally

authorized endeavor designed to' distribute water from the Colorado River

to which the state of Arizona is entitled. The project is comprised

essentially of three sections of aqueduct, with associated pumping

capability, extending from the river at Lake Havasu to a reservoir

between Phoenix and Tucson. The section west of Phoenix is nearing

completion and is expected to be in service by 1985. Use of the entire

project is scheduled for 1989 or 1990. Tr. 740 to 745 (Steiner).
126. By order of the Supreme Court in the case of Arizona v.

California, 373 U.S. 546 (1963), Arizona is entitled to 2.8 mafy of

Colorado River water plus 46% of any flow above 7.5 mafy. Arizona is

currently using or has a commitment to use 1.2 mafy in areas along the

river. The incremental 1.6 mafy is proposed for the Phoenix-Tucson area _

Tr. 741, 742 (Steiner).

127. The use of CAP water is to be allocated to municipal

industries, to pure industry (essentially mines and electric generation),

to agriculture and, in small quantity, to recreation. Tr. 746

(Steiner).

128. No CAP water has been allocated for personal and industrial

use within the Salt River Project, allegedly because no need has been

foreseen. Tr. 2359 (McCain). The transition from agricultur'al use of

__



_.

F40

muchpropertyofSRPme@erstourbanusehasdecreasedthewater

requirements. Tr. 677 (Juetten).

129. In order to minimize transportation and to introduce some

efficiency into the exchange process, the source of effluent must be

located closer P.o the area of use (the Indian reservations) than are the

91st and 23rd Ave. Plants. Tr.'2191 (McCain).

130. It is anticipated that significant exchanges of CAP water for
'

treated effluent will not be necessary until some time in the next

century. Tr. 758 (Steiner); App. Ex. Q at 71. One witness opined that

exchanges may be necessary earlier than the 1990s. Tr. 1405 (Lorah).

131. The supply of water to the CAP depends upon the flow in the

Colorado River and the established demands of other users. The basic

supply from the Colorado River is about 14.9 mafy. The Colorado River

Compact allots 7.5 and 8.5 mafy to the Upper and Lower Basins,

respectively, and 1.5 mafy to Mexico under a 1944 treaty. Tr. 782

(Steiner). The beneficial consumptive use of Colorado River water is

divided between the Upper and Lower Basins. The Basins are separated at

or near Lee's Ferry, Arizona, somewhat downstream from Glen Canyon Dam.

Tr. 798 (Steiner). The Upper Basin States include portions of Colorado,

Wyoming, Utah and New Mexico. Tr. 1404 (Lorah). More water has been

allocated than exists. The Compact, however, states that the flow to the

Lower Basin shall not be less than 75 maf during any consecutive 10-year

period. Further, the Upper Basin currently consumes approximately 5.8

maf annually, with an expected maximum of 7.5 maf. Tr. 782, 783

(Steiner).

_ . _ . _ _ _
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132. From the allocation to the Lower Basin, there is a 90%

probability that a supply of 1.6 maf will be available to CAP in 1985

(decreasing to perhaps 1.3 maf in the year 2034) under average conditions

on the Colorado River. A statistical study says that an absolute annual

minimum of 0.63 maf will be avajlable to CAP, based on historic

conditions of worst runoff from the Colorado watershed. The study set

0.80 maf as, the amount likely to be available during each of two out of

three years. Tr. 751, 752, 796 (Steiner). Current storage in the

Colorado River makes probable the 1.6-mafy supply ta CAP in the mid-1980s

even though the regicq were to experience five or so drought years.

Tr. 780 (Steiner).

133. In partitioning the CAP water, a conservative 1.3 mafy was

assumed as the supply. The increment above the likely annual amount,

0.5 mafy, was assigned to non-Indian agriculture. Of the remainder, 0.16

mafy was allotted to the Indians and 0.64 mafy to non-Indian municipal

and industrial (M&I) use. Tr. 752 to 755 (Steiner).

134. The CAP allocation to the Cities is 0.17 mafy, of which 0.12

mafy will go to Phoenix. App. Ex. Q at 34, 35.

135. Additionally, the Department recommended to the Secretary of

the Interior, who oversees the distribution of CAP water, that 0.06 maf

be allotted in the year 2005 to the Arizona Public Service / Salt River

Project for use in electric power generation. App. Ex. Q at 35. This

quantity is in addition to the 140,000 afy of effluent-placed under

option t,y Agreement 13904, Section 4. Tr. 756 (Steiner).
.
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136. The Department's proposal also includes the allotment of 0.31

maf annually to 12 Indian tribes, 0.64 mafy to 85 M&I entities (including

0.06 mafy for power generation), and the remainder to 23 irrigation

districts and farming operations. During shortages, CAP deliveries to

all miscellaneous and non-Indian agricultural users will be the first

affected. App. Ex. Q at. 3.

137. Additional annual commitments of Colorado River water within
,

Arizona consist of about 1.2 maf diverted to Indian reservations

and to reclamation proiects along the lower river. Together with the

expected 1.3 to 1.6 maf allocation to CAP, the amount of river water

available to Arizona will be about 2.8 mafy. See Finding 126. The

current diversion into California is 5.1 mafy. The U.S. Supreme Court's

decision in Arizona v. California limits future diversion to 4.4 mafy.

Accordingly, when the CAP is underway, the California withdrawal from the

Colorado River will be reduced by about 0.7 mafy. To this extent, the

CAP does not create an inordinate additional demand on the Colcrado

River. Tr. 780 to 782, 797, 798 (Steiner).

138. As an adjunct to the Supreme Court's decision in Arizona v.

California, a Special Master reviewed a claim by several Indian. tribes

for water in' excess of the amount granted. One witness has testified

that the Special Master's decision awarded 0.19 mafy to the tribes. Tr.

1403, 1404 (Lorah). A different witness set the quantity at 0.12 mafy

at a priority higher than that of CAP. Tr. 2209 (McCain). The Special

Master's Decision has not yet been accepted by the Court. Tr. 2390

| (McCain).

._.
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139. It has been speculated that, contrary to'the current

situat )n, the Upper Basin will require its full annual allotment of 7.5

mafy, on the basis of anticipated rapid development within the states

served. Less water for Arizona might result. Tr. 1404 (Lorah).

140. The future distribution of CAP water remains uncertain,
'

because at this time only the portion of the master contract having to do

with Indian rights has been signed by the Secretary of the Interior. Tr.
..

1405 (Lorah).

141. The water supplies for the cities aopear adequate over the

next 15 years if the CAP water is delivered, if there are water shortages

on the Salt and the Verde Rivers, if cities may tap into available ground
,

water resources near their service areas, if there are no major

complications with Indian water. rights and if water may be purchased and

transported from elsewhere. Tr. 2201, 2202 (McCain).

142. The amount of water available in the Phoenix metropolit'n
'

area from the SRP, from the CAP and from ground water is adequate to n ?et

the municipal and industrial needs over the next 50 years if a meaningfui

conservation program, now required by law, is in place, if the CAP has

been completed into this area, if water may be added to the CAP from the

groundwater basins it crosses, and if high priority agricultural water

can be purchased in the event of severe shortages in the Colorado River.

Tr. 758, 759, 795 (Steiner).

143. The reuse of wastewater treatment plant effluent for

electrical power generation is a relatively high economic disposition of

that effluent and is superior to most potential uses. Tr. 759 (Steiner).

_
- ._ __. ., _ . _ - ._ ._ _ __ _ _ _ _
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144. The Water Supply Plan of the City of Phoenix (App. Ex. 0), in

describing the effects of conservation and of the well drilling program,

predicts that a positive gate-water balance will be retained at least

through 1985, when CAP water is expected to arrive. Tr. 673. (Juetten).

145. An accounting of the 1981 weter use and availability within

the SRP, shows that the supply exceeded the use by about 30%.

App. Ex. P.,
,

146. During the prehearing stages of this proceeding, the only

generic safety issue that wat placed in controversy was ' hat introducedt

by :ntervenor's Contention 6B, namely, anticipated transients without

scram. Contention 68 was dismissed through suninary dispositiosi by this

Board's order of March 17, 1982.

The Staff has included a discussion of generic safety issues

applicable to this proceeding in Appendix C of the Palo Verde SER.

(Staff Ex. C-2), NUREG-0857, November 1981. Therein, the Staff reviewed

each of the relevant unresolved safety issues identified and the

associated Task Action Plans that address its resolutici. For each of

the issues, the Staff concluded that there is reasonab4e assurance that

the PVNGS can be operated prior to the ultimate resolution without

endangering the health,and safety of the public.
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VII. CONCLUSIONS OF LAW

_.

Based upon the foregoing Findings which are supported by reliable,

probative, and substantial evidence as required by the Administrative

Procedure Act and the Commissio,n's Rules of Practice, and upon

consideration of the entire evidentiary record in this proceeding, the

Board makes the following Conclusions of Law:

1. The appropriate legal standard for this proceeding is whether

there is a " reasonable assurance" that the Palo Verde Units 1, 2 and 3 will

have sufficient effluent for cooling purposes. The standard is not one

5,hicu would require an assured source of effluent at all times.
r 2. With respect to Contention No. 5, we find that none of the

allegations it contains is supp'orted by the evidence of record.

3. On the basis of the evidence of record, the Board finds that

there is reasonable assurance that there will be a sufficient supply of

| effluent from the 91st Avenue and the Tolleson Plants to meet the
;

; operational requirements of the Palo Verde units, that there is reasonable

assurance that the sources of water available to the Cities during the

first five years of operation of all Palo Verde units and beyond are

sufficient so tnat the uccurrence of an event which could trigger Section
|

21 of Agreement No. 13904 is very remote, that the estimated requirements
;

i of effluent for condenser cooling are not understated and that effluent is

not required for the safe shutdown of the Palo Verde units.

|

_ _
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4. Because the Intervenor failed to bring forward as contentions

cost benefit balancing issues in a timely manner, and having failed to

satisfy the late-filed contention arguments of 10 C.F.R. 2.714, the

Intervenor is not allowed to interject such issues in this proceeding.

5. Where environmental effects are remote and speculative, as they

are in this case, there is no 1egal basis for denying an operating license
,

for the Palo Verde project until all uncertainties are removed.

6. An, environmental comparison is not necessary in this case since

cost benefit balancng is only required if a proposed nuclear plant has

environmental disadvantages in comparison to possible alternatives.

Because this is an operating license proceeding, cost-benefit balancing

regarding alternative energy sources is no longer required under the

Commission Rules amending Part 51. 47 Fed. Reg. 12940 (March 26, 1982).

7. The applicable requir'ements of 10 C.F.R. Parts 50 and 51 have

been met as well as Section 102(2) of the National Environamental Policy

Act.

8. This Board having considered and decided all matters in

controversy among the parties related to operation, the Director of Nuclear

Reactor Regulation is authorized to made such additional findings on

uncontested issues as may be necessary to determine whether or not to issue

a full-term operating license for the Palo Verde Nuclear Unit 1, and if so

upon what conditions.

9. In view of the Board's Memorandum and Order entered on this date

granting the October 14, 1982 petition to intervene of West Valley

|

<



(
- -

1

C3

Agricultural Protection Council, Inc., and the reopening of the record

ordered therein for Units 2 and 3, the Board at this time can only

authorize the Director to issue an operating license for Unit 1.

10. All of the findings of fact and conclusions of law set forth in

this decision apply with full force and effect to all three Palo Verde

Units and will be incorporated'into a subsequent decision respecting Units

2 and 3 after the closing of the reopened record concerning Units 2 and 3.
..

t

4



APPENDIX A

WITTNESSES WHO TESTIFIED IN THIS PROCEEDING

FOR THE APPLICANTS:

William G. Bingham
Project Engineering Manager
Bechtel Power Corporation

Russell Hulse
Vice President, Resources Planning

Arizona Public Service Co.
..

Richard L. Juetten
Manager of Water Resources and Services

Salt River Project Agricultural Improvement
and Power District

Jack Muir
Director of Wastewater Utilities

City of Tolleson

John Schaper
Buckeye Water Conservations and Drainage District

Buckeye Irrigation Co.

Wesley E. Steiner
Director, Department of Water Resources

State of Arizona

Robert B. Steytler
'

Assistant Director, Water and Sewer Department
City of Phoenix

FOR U.S. NUCLEAR REGULATORY COMMISSION STAFF: __
'

s

Raymond Gonzales
Hydrologic and Geotechnical Engineering Branch

Division of Engineering
Office of Nuclear Reactor Regulation

Emanual Licitra
Project Manager for Pclo Verde Nuclear Power Station

Division of Licensing
Office of Nuclear Reactor Regulation

__ _ __
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APPENDIX A (cont'd)

WITTNESSES WHO TESTIFIED IN THIS PROCEEDING

FOR THE INTERVEN0R:

James J. Lemmon
Hydrologist, Bureau of Waste Control

Arizona Department of Health Services
'

William L. Lorah
Vice President, Wright Water Engineers

A Consulting Firm
. .

John R. McCain
Staff Director

Arizona Municipal Water Users Association

William P. Robinson
Executive Director and Environmental Analyst

t Southwest Research and Information Center

Edwin K. Swanson
Manager, Ambient Water Quality Unit

Bureau of Water Quality Control

| Edwin E. Van Brunt, Jr.
Vice President, Nuclear Projects Management

Arizona Public Service Company

i 2
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APPENDIX B

LIST OF EXHIBITS

Received in
Joint Applicants Identified Evidence

A Chart -- FVNGS, Effluent Availability Tr. 405 Tr.~456
Requirements, 1985-1987

B Appendix C (Wastewater Flows from the Tr. 414 Tr. 449
91st and 23rd Avenue Treatment Plants
vs. Existing Commitments and other
Claims on Effluent for Reuse) to U.S.
Environmental Protection Agency, Final
Environmental Impact Statement, -

Maricopa Association of Governments
Point Source Metro Phoenix 208 Waste-
water Management Plan, July 1979

C Exhibit C (Effluent Flow Projections, Tr. 417 Tr. 456
Greeley and Hansen, January 1980) to
City of Phoenix, 23rd and 91st Avenue
Wastewater Treatment Plants, Draft
Residuals Management Facility Plan,
Volume 5 - Phase C, Effluent Discharge
Assessment, August 1980

.

D Table -- Flow Projection Comparison, Tr. 422 Tr. 857
MAG 208 Study vs. Phoenix. Wastewater

. Division Projection in MGD, August 26,
! 1981

E Letter dated April 1, 1982, to Tr. 432 Tr. 459
Terry Hudgins, Water Resources
Consultant, Arizona Public Service
Company, from R. B. Steytler, Assistant
Director, City of Phoenix Water and
Sewer Department, including attachment

F Maricopa Association of Governments, Tr. 441 Tr. 459
Draft Point Source Plan Update, 208
Water Quality Management Program, May
1982, pp. I-1, III-1, III-9 to III-16,
IV-1 to IV-6, Figure III-l (MAG-208
Update)

.
G Table -- Wastewater Flow Projections Tr. 446 Tr. 449

1972-1990 of Estimated Uncommitted
Effluent Available (acre feet / year)
from the 91st Avenue Wastewater
Treatment Plant

!

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _. _,
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Received in
Joint Applicants Identified Evidence

H Agreement No.13904, Option and Purchase Tr. 461 Tr. 470
of Effluent, dated April 23, 1973 --

I Letter dated December 9, 1981, to Tr. 474. Tr. 491
Russell D. Hulse, Vice President,
Arizona Public Service Company, from
Bill Stephens, Executive Director,
Arizona Municipal Water Users

_

Association

J Agreement for the Sale and Purchase of Tr. 489 Tr 491
Wastewater Effluent, dateo June 12, 1981 '

(Tolleson) '

K Amendment #1 to the Agreement for the Tr. 490 Tr. 491
Sale and Purchase of Wastewater Effluent
dated November 12, 1981 (Tolleson)

L Resume of Richard L. Juetten Tr. 616 Tr. 617

M Map -- Salt River Project and Adjacent Tr. 622 Tr. 636
Areas

N (For Identification) Map -- Palo Verde Tr. 628 ----

Water Resource Area

0 Table -- City of Phoenix Water Supply Tr. 665 Tr. 675
Pl an

P Table -- Salt River Project, Summary Tr. 674 Tr. 682
of City Accounts, Water Use and
Availability 1981

Q Department of the Interior, Bureau of Tr. 736 Tr. 761
Reclanation, Final Environmental
Impact Statement, Water Allocations
& Water Service Contracting, Central
Arizona Project, March 19, 1982

| R Agreement No. 12493, dated June 1, 1971 Tr. 805 Tr. 809
,

i S Resume of William G. Bingham Tr. 916 Tr. 917

T Tables and Text -- pp. WGB-2 to WGB-4 Tr. 921 Tr. 929

U Tables, Charts and Text -- pp. WGB-5 Tr. 930 Tr. 955
to WGB-178

- - - - - - _ - - . __- - _ _ _ .
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Received in
Joint Applicants Identified Evidence

U Tables, Charts and Text -- pp. WGB-5 Tr. 1065 Tr. 1282
to Revised WGB-178 (Revised 5/24/82)

V Diagrams and Text -- pp. WGB-18 to
WGB-23 Tr. 957 Tr. 968

V-1 (For Identification) Color Slide of
PVNGS Site Tr. 958. ----

W Final Safety Analysis Report, Palo Verde Tr.' 971 Tr. 971
Nuclear Generating Station, including
Amendments 1 to 8

X Environmental Report, Operating License Tr. 971 Tr. 971
Stage, Palo Verde Nuclear Generating
Station, including Supplements 1 to 4

,
Y Table -- Impact of other Chemicals in Tr. 1285 Tr. 1287

Circulating Water System from all'

Sources

Z Table -- Demo Plant Limits - Part V Tr. 1288 Tr. 1291

AA Text and Chart -- Phosphate Tr. 1293 Tr. 1294

BB Bechtel Power Corporation, Water Tr. 1304 Tr. 1304
Reclamation Studies, Palo Verde
Nuclear Generating Station, Units 1,
2, and 3; Volumes 1 and 2

CC Controls for Environmental Pollution, Tr. 1305 Tr. 1305
Inc., Progress Report, Arizona Public
Service Company, Arizona Nuclear Power
Project, 91st Avenue Sew 3ga Plant Study,
Water Quality Analyses on the Effluent
Sewage Water, January 1979 through
December 1980

DD Consulting Report for Bechtel Power Tr. 2684 Tr. 2690
Company, by B. A. Kronmiller, P.E.,
Nalco Chemical Company, June 26, 1974

,
EE Table -- Operating Plant Cooling Water Tr. 2684 Tr. 2690

| Analysis

FF Diagram -- PVNGS Water Reclamation Tr. 2684 Tr. 2690
System

|
_-_ - _ _ . . _ _ _ _ -
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GG (For Identification) Stephen W. Work, '. Tr. 1925- '
----

Richard P, Ar.ber, and William C. Lauer,' v m
Transforming Concepts into Designs -- :

'

._ .

The Denver Repse Droject .

V'

HH Arizona DepaFtmert of Health Services Tr.'153) Tr. 1955- ~ M
Regulations,1Neticle 4, Reclaimed 7 ' 56 t ,~ :.- 7

'

Wastes, Sections.9.9-20-400 to R9-20-408, % ' 'i ., N?-
"'

published ,in. Arizona Compilation of ' '

s -

Rules and Regulations \,

> ,

II Arizona Department of Health Services,t Tr. 1942 Tr. 1955- '

Framework fc.* Arizcna G oundwater 56 .

Quality Protection,,0 raft, May 1982,
Article 4,'Regulationsistnr the Reuse

.

\of Wastewater,.5ectf6ns.;43-20 d.01 to '*
~

'R9-20-404 -' '' o -
s '- ..\ . s

g

JJ Leter , dated November,14, 1977, t9 Tr. 2154 Tr. 2458 .

"
a

Arthurs,C. Gehr, Snell '& Wilmer, "' U C's s
,

from Leonard C. Halpenny, Water - X -
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?'Development Corporation, including s ;; '--

enclosure N'.'
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"

N
KK U.'3. Environmental Protection Agency, Tr. 2276 Tr. 2384

Final Environmental' Impact Statement, w

Maricopa Association of Governments, '.
~ ,

i 4 '

l Point Scurce Metro Phoenix 208 kastie- T. -

s

" ''

.

| ''water Management PJdn, July 1979 3 t s s
,
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LL Maricopa Association of Governments,? Tr. 2282' Tr. 2384
Draft Point
Water Quai {. Source Plan Update, 208

s

ty Management Program, y
May 1982 '
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' s \'

MM Maricopa Asscciation of GoUernmentsI,~ ' Tr. 2447 Trr 244/'
,
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Received in'

NRC Staff Identified Evidence
, s

; Final Environmental Statement related Tr. 376 Tr. 376
1- '

e to the operation of Palo Verde Nuclear,.

' Generating Station, Units 1, 2, and 3,
NUREG-0841, February 1982

'

-
_

1[.
.

~
,

i 2 Safety Evaluation Report related to the Tr. 376 Tr. 376s' ' operation of,Palo Verde Nuclear,

Generating Station, Units-1, 2, and 3,' ~

NUREG-0857, November 1981, ,

3 Supplement No. 1, Safety Evaluation Tr. 376 Tr. 376s. s
- 1 % __ % Repor't'related to the operation of Palo

Verde Nuclear Generating Station, Units- '' ,

1, 2, and 3, NUREG-0857, February 1982
, s

' '

4 Safety Evaluatior related to the Tr. 376 Tr. 376,

'; - final design of the Standard Nuclear
.

~-'' Steam Supply Reference System, CESSAR'

'

Systcm 80, Docket No. STN 50-470,
''3 1 'NUREG-0852, \ November 1981

m

9 'ACRSRehortonFinalDesignApprovalfor Tr. 376 Tr. 376
'

s

Ccr.bustion Enginaering, Inc. Standard'
,

' Nuclear. Steam Supply System,

.
. - 15, 1981December~s

- , , , . .

]6 '. Report ,ent h3. 2, Safety Evaluation
Supplem Tr. 2023 Tr. 2024

' " ~n related to the operation ofs
'

Palo Verde Nuclear Generating Station,
Units 1,,2,'and 3, NUREG-0857, May 1982

7 Professional Qualifications of Emanuel A. Tr. 2462 Tr. 2462
. Licitra
,

8 Update (1982) Power Plant Operating Tr. 2679 Tr. 2681
Experience by William G. Bingham,
June 1982
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-I Letter 6ated March 4, 1977, to -l / Tr. 499 Tr. 506 /''-.

fsRussell D. Hulse, Vice Presidenti , ,, /'
<

,

., )Arizona Public. Service Company, fr w.'! _

'

H.W. Worthingt m , Study Maniger, ('l
' *"

Department of the Army,,Corpr'of ti
"

, {,Engineers ' '

a .. er
,

II Letter dated March 1!,1977, to > Tr. 506 Tr. 577
.H.W. Worthington, Phoenix ,Urt'an

' StudyOffice,CorpofEngineers-- i

-U.S., Army, from Russell D. Hulse.
.Vice W esident, Arizona Public Service
Company

.A t

III Memorandum for the Record, dated Tr. 508' Tr. 577
September 28, 1977,1 by H. W. Worthington,
Chief Urban Studies Section, Department of
the; Army, Corps of Engineers

,

IV Lt.tter dated September 20, 1978 to Tr. 514 Tr. 577,

'
H. W. Worthington, Chief, Urban
Studies, Department of the Army, from
Russell D. Hulse, Arizona Public Service

,

Company, and Leroy Michael, Salt River
Project Agricultural Improvement and
Power District

V Salt River Project, 1979-80 Annual Tr. 716 Tr. 726
Report, pp. 18-19

VI (For Identification) Salt River Project, Tr. 722 ----

1980-81 Annual Report, pp. 9-10, 15-16

VII (For Identification) Chart -- Figure 6 Tr. 766 ----

Arizona Water Conunission, Staff Proposed
Allocations'and D,ependable Supply (USBR)

VIII Letter dated Januiry 11, 1979, to MAG Tr. 834 Tr. 914
208 Water Quality Management Program and
U.S. Environmental Protection Agency, from
John S. Schaper

. _ - _ _ _
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Received In
Intervenor Identified Evidence

i

IX Relationship of Makeup Requirements to Tr. 1146 Tr. 1147
Factors (Cycles) of Concentration

X Memorandum dated November 8, 1974, to Tr. 1149 Tr. 1243
0.R. Coleman from E. Goldman,
including attachments

XI Letter dated February 25,,1975, Tr. 1244 Tr. 1247
to Edwin E. Van Brunt, Jr., APS
Vice President, ANPP Project Director,
from W. V. Coane, Project Manager,
Bechtel Power Corporation, including
attachments

XII U.S.N.R.C. Regulatory Guide 1.27, Tr. 1254 Tr. 1281
Ultimate Heat Sink for Nuclear Power
Plants, Revision 2, January 1976

XIII Letter dated February 5, 1982, to Tr. 1257 Tr. 1281
I R.L. Tedesco, Assistant Director

for Licensing, Division of Licensing,
U.S. Nuclear Regulatory Commission,
from E.E; Van Brunt, Jr. ,APS
Vice President, ANPP Project Director
Arizona Public Service Caspany, incluuing
attachments

XIV Final Safety Analysis Report, Palo Tr. 1268 Tr. 1281
Verde Nuclear Generating Station, pp.
9.2-94B, 9.2-94C, March 1982

XV Memorandum dated May 10, 1982, by Tr. 1342 Tr. 1342
E. A. Licitra, Project Manager,
Division of Licensing, U.S. Nuclear
Regulatory Commission, including
attachments

XVI Resume of William L. Lorah Tr. 1348 Tr. 1349

XVII Diagram of some water resources in Tr. 1362 Tr. 1473
Phoenix area
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XVIII Arizona Nuclear Power Project, Palo Tr. 1380 Tr. 1396 ,
Verde Nuclear Generating Station, Use
of Effluer.t at Palo Verde, November 17,
1977, including attachments (Joint
Applicants' Response to Intervenor's
Motion for Order Requiring Admission
and Production of Documents Within
Ten Days, dated April 19. 1982;
Affidavit of E.E. Van Brunt, Jr. on
Intervenor's Motion for Order Requiring
Admission and Production of Documents
Within Ten Days, dated April 19,1982)

XIX Notes on assured water supply for PVNGS Tr. 1433 Tr. 1438

XX Affidavit of William L. Lorah, dated Tr. 1470 Tr. 1470
May 19, 1982

~

XXI U.S. Army Corps of Engineers, Potential Tr. 1532 Tr. 1783
Reuse Options for Wastewater Effluent and
Residual Solids, June 1977, pp. 1-11,
1-18, 22-79

'

XXII Resume of William Paul Robinson Tr. 1582 Tr. 1783
'

XXIII Abstract -- James A. Heist, Tr. 1600 Tr. 1606
R. H. Van Note, and John W. Kluesener,
A Demonstration of the Use of Properly
Treated Sewage for Cooling Water at
Fifteen Cycles of Concentration

XXIV Part 5, Circulating Water Test Studies Tr. 1607 Tr. 1609
for Water Reclamation Studies for the
Arizona Public Service Company, Palo
Verde Nucler Generating Station, Units 1,
2, and 3, December 17, 1975

XXV Part 7A, Reliability Study for Water Tr. 1618 Tr. 1620
Reclamation Studies for the Arizona
Public Service Company, Palo Verde
Nuclear Generating Station, Units 1,

,

2, and 3, January 10, 1975

XXVI Gregory J. Nestor and G. A. Cappeline, Tr. 1629 Tr. 1629
Water Related Problems of Evaporative
Cooling Systems and Control Methods,
published in Industrial Water Engineer,ing,
May/ June 1979

- .- .
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XXVII Tables -- WPR Table 1, WPR Table 2, Tr. 1632 Tr. 1677
WPR Table 3..

XXVIII U.S. Environmental Protection Agency, Tr. 1673 Tr. 1677
Reviewing Environmental Impact State-
ments - Power Plant Cooling Systems,
Engineering Aspects, October 1973,
pp. 13, 21-28 .

XXIX D. J. Goldstein, Irvine W. Wei, Tr. 1673 Tr. 1677
R. Edwin Hicks, Reuse of Treated
Municipal Wastewater as Makeup to
Circulating Cooling Systems, published
in Industrial Water Engineering,
July / August 1979

XXX Testimony of Edwin K. Swanson, including Tr. 1800 Tr. 1844
Attachments A, B, and C

XXXI Map -- Arizona Department of Health Tr. 1844 Tr. 1844
Services, D8CP Well Sampling Locations,
Maricopa County, Arizona, Plate 4

'

XXXII Map -- Arizona Department of Health Tr. 1844 Tr. 1844
Services, DBCP Well Sampling Locations,
Maricopa County, Arizona, Plate 3

XXXIII Testimony of James L. Lemon, including Tr. 1896 Tr. 1898
Attachments A and B

XXXIV Photographs contained in " Drums Along Tr. 1914 Tr. 1914
the Salt"

XXXV Letter dated June 17, 1982, to Tr. 2099 Tr. 2445
R. L. Tedesco, Assistant Director
of Licensing, Division of Licensing,,

'J.S. Nuclear Regulatory Commission,
from E. E. Van Brunt, Jr., APS Vice
President, ANPP Project Director,
Arizona Public Service Company

XXXVI Letter dated June 4, 1982, to Tr. 2139 Tr. 2445
W. Don Maughan, Deputy Director,
Arizona Department of Water Resources,
from Terry D. Hudgins, Water Resources
Consultant, Arizona Public Service
Company
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XXXVII Letter dated June 18, 1982, to Tr. 2144 Tr. 2446
Terry D. Hudgins, Water
Resources Consultant, Arizona
Public Service Company, from
W. Don Maughan, Deputy Director,
Water Management, Arizona Department
of Water Resources

XXXVIII (For Identification) Limited Appearance Tr. 2218 ----

Statement of Arizona Municipal Water
Users Association, Bill Stephens,
Exectitive Director, April 27, 1982

XXXIX (For Identification) Program 55 Well Tr. 2262 ----

Registry Report, April 15, 1982, pp.
17-23, including certificate of
authenticity of Richard A. Gessner,
dated June 24, 1982

XL Maricopa Association of Governments Tr. 2386 Tr. 2388
Draft Point Source Plan Update, 208
Water Quality Management Program,
Executive Sumary, May 1982

XLI Preliminary Safety Analysis Report Tr. 2510 Tr. 2691
Palo Verde Nuclear Generating Station
pp. 2.4-82T, 2.4-82U, December 8, 1978

1


