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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BO

In the Matter of
ARIZONA PUBLIC SERVICE
COMPANY, et al., Docket Nos. STN 50-528
STN 50-529
(Palo Verde Nuclear STN 50-530
Generating Station, Units 1,

2 and 3)
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PETITIONER WEST VALLEY AGRICULTURAL PROTECTION
COUNCIL, INC.'S RESPONSE TO JOINT APPLICANTS'
FIRST SET OF INTERROGATORIES

Petitioner West Valley Agricultural Protection Council,
Inc. (Petitioner), hereby answers, to the extent not objected to,
"Joint Applicants' First Set of Non-Uniform Interrogatories to West
Valley Agricultural Protection Council, Tnc." (Interrogatories).
In sc answering, Petitioner reserves all its objections, not set
forth specifically in response to each interrogatory, as to the
relevance or materiality of these interrogatories or any part
thereof.

The answers to these Interrogatories are based on the
best information presently 2 & 1ib.e to Petitioner. Petitioner

reserves the right to sury.. "¢ or amend these answers.

Ceneral Objections

Petitioner asserts and incorporates by reference the
following general objections to the Interrogato. es in each of its

responses as though they were set ocut in full ir each response:
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) Petitioner objects to interrogatories or portions
of interrogatories which seek the disclosure of privileged
communications or attorney work product.

r R Petitioner objects to interrogatories or portions
of interrogatories which seek specific information on the
identities and farming activities of West Valley members as
overbroad and irrelevant. Such information would be relevant
principally to the question of Petitioner's standing. However, the
Licensing Board has already noted that Petitioner's standing to
participate in this proceeding cannot be disputed. Licensing Board
Memorandum and Order of December 30, 1982 at 11. Moreover,
Petitioner does not intend to call any West Valley members as
witnesses at the hearing scheduled in this matter.

The potential damage that the Palo Verde Nuclear
Generating Station can cause must be measured by looking at all
agricultural land in the vicinity of the PVNGS, not just the land
owned by West Valley members. Information about area farming
activities, including all relevant information concerning the crops
and acreage of West Valley members, is available 1in public
documents maintained by the State of Arizona and federal agencies
and by the farm bureau. Petitioner 1s currently compiling this
information and will make it available to Joint Applicants as soon
as it 1is compiled. As soon as Petitioner 1identifies the
individuals it intends to call as witnesses to verify that
information, it will notify Joint Applicants.

3. Petitioner objects to the length of the time period

covered in the Interrogatories, which extends beyond any relevant



time period and would require the compilation of answers having no
relevance or probative value to the issues in this action.

4. Petitioner generally objects to these
Interrogatories as burdensome and oppressive.

L Petitioner objects to repeating the <cross-
references from the Contentions contained in the Petition to the
factual analysis 1in 1its experts' reports since this cross-
referencing is done in the affidavit of Kenneth Berlin submitted by
Petitioner in support of its Motion to Intervene.

6. Petitioner objects to answering questions about the
Contentions listed in the Petition since by stipulation of the
parties, those contentions are no 1longer included 1in this

proceeding. -

Definitions

1. As used herein, PVNGS refers to the Palo Verde
Nuclear Generating Station.

I8 As used herein, Joint Applicants refers to the
Arizona Public Service Ccmpany and all other entities with an
ownership interest in the PVNGS.

3e As used herein, ER-CP refers to the Environment
Report - Construction Permit prepared for the PVNGS.

4. As used herein, ER-OL refers to the Environmental
Report - Operating License prepared for the PVNGS.

S. As used herein, EIS-CP refers to the Final

Environmental Statement - Construction Permit prepared for the

PVNGS.




6. As used herein, EIS-OL refers ¢to the Final

Environmental Statement - Operating License prepared for the PVNGS.

F As used herein, the Golay Report refers to the
report prepared for Petitioner by Professor Michael Golay and
attached to the Petitioner's Motion to Intervene 1in this
proceeding.

8. As used herein, the Mulchi Report refers to the
report prepared for Petitioner by Professor Charles Mulchi and
attached to Petitioner's Motion to Intervene in this proceeding.

9. As used herein, the Davis Report refers to the
report prepared for Petitioner by Professor Edward Davis and

attached to Petitioner's Motion to Intervene in this proceeding.

Answers and Specific Objections

1. In your Petition, you allege that West Valley is a
non-profit corporation formed in 1982 by farmers in Maricopa
County, Arizona. State the date upon which West Valley was
incorporated, and identify the officers and directors of the
corporation.

ANSWER: West Valley was incorporated on September 16,
1382. Petitioner objects to the remaining questions in this
interrogatory for the reasons set forth in general objection 2.

2. In your Petition, you allege that West Valley has 56
farmer members. Identify the 56 members who comprise West Valley

and state, for each, his or her address.



ANSWER: Petitioner objects for the reasons set forth in
general objection 2.

3. For each member named in response to the preceding
interrogatory, state the precise legal description of the land
owned and/or leased and/or operated by such member using UTM or
Arizona Coordinate System to describe such property; also state the
total number of acres owned and/or operated by each such member.

ANSWER: Petitioner objects for the reasons set forth in
general objection 2.

i. For each parcel of property described in the answer
to the preceding interrogatory, state whether you claim that such
parcel, or any part thereof, will be affected or may potentially be
affected by salt drift deposition from the PVNGS. If you claim
that only a portion of any parcel listed herein will or may be
affected, describe specifically the part thereof which you claim
will or may be affected.

ANSWER: Objects for the reasons set forth in general
objection 2.

- N For each parcel of property listed in answer to the
preceding interrogatory, state the amount of drift per acre which
you claim will be deposited thereon on a daily, monthly and annual
basis.

ANSWER: Objects for the reasons set forth in general
objection 2. Petitioner notes, however, that it has turned over to
the NUS Corporation a computer tape of the cooling tower drift
model relied upon i the Davis Report. This model must be utilized

in conjunction with the analysis of salt emission levels from the



cooling towers and drift and emission levels from the spray and
evaporation ponds. Petitioner's preliminary calculations of these
and other relevant figures are contained in its experts' reports.
Petitioner notes, however, that at this point in time, pending
further discovery, it is unable to state the range of drift per
acre which it claims will be deposited as a function of distance
and direction from the PVNGS and as a function of time. It is,
morn~over, the legal responsibility of Joint Applicants, not
Petitioner, to make this determination. Petitioner will supplement
its own analysis as well as its criticisms of the PVNGS drift and
emission figures set forth in the EIS-OL after Petitioner has had
an opportunity to engage in discovery.

6. Describe the precise method by which the deposition
figures given in response to the preceding interrogatory were
calculated. Include in your answer all facts, assumptions, and
calculations upon which such figures are based.

ANSWER: See response to interrogatory 5.

Ts Identify eac! person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which th:ry have knowledge or claim to
have knowledge.

ANSWER: Professors Edward Davis and Michael Golay. The
facts on which they will rely are set forth in the answers to these

interrogatories and in the Davis and Golay Reports.



each and every document which refers
facts set forth 1in your answer
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ANSWER: See the Davis, Mulchi and Golay Reports,

bibliographies attached thereto, and the answers t specific
interrogatories herein.

For each parcel of 1land described in answer to

3, state whether the farmer member of West Valley

leases it, or farms it under any other form of

or control. the farmer member leases the land

the name of the owner/lessor; if the farmer member

does not own or lease uch roperty 2 il the relationship

pursuant to which the farmer member operates tt iand in question.

ANSWER: Objects for tt - set forth in general

ion 2 and on the ! ! information sought 1is

irrelevant to the subject matte involv L1 his proceeding and

not reasonably calculated to 1 ! di y f admissible

evidence.

knowledge, or claiming

facts concerning which
knowledge.
ANSWER: answer to

each and




ANSWER: See answer to interrogatory 9.
12. For each parcel of land described in response to

Interrogatory No. 3, indicate for each of the last ten years, the

percentage of such acreage which was actually planted in crops and
further state for each of the last ten years:

(a) The crop(s) which were planted on such acreage,
or any part thereof, and the number of acres which were planted in
each such crop.

(b) For each crop identified in response to subpart
(a) of this interrogatory, state the approximate date upon which
each crop was planted, the approximate leaf-out date of such crop
and the harvest date thereof.

(c) Define the yield (in pounds, bales, bushels,
etc. per acre) of each crop planted on each of the parcels of
property described in response to Interrogatory No. 3.

(d) As a continuation of the preceding subparts of
this interrogatory, state the market price per harvest unit of the
crops identified in subpart (a) above, for each parcel of land
listed in response to Interrogatory No. 3,

(e) With respect to the information provided in
subpart (d) of this interrogatory, state the individual or entity
to whom the crop(s) or any part thereof was sold, the date upon
which the crop was sold and the means by which the sales price was
established.

ANSWER: (a) Object for the reasons set forth in

general objections 2, 3 and 4.
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specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: Objects for the reason set forth in general
objection 2. As indicated in general objection 2, however,
Petitioner will gather relevant information on crops and acreage
likely to be affected by salt drift from the PVNGS and will
identify the individuals who will verify that information.

14, 1Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 12.

ANSWER: Currently none of the documents Petitioner
plans to use to ther information on crops and acreage is in
Petitioner's possession. All, however, are contained in public
files. As soon as Petitioner reduces any such documents to its
possession, it will amend this answer.

15. For each parcel of prcoerty listed in response to
Interrogatory No. 3, and for each crop rhich you claim was grown

thereon during the past ten vears, identify the irrigation method

used for each such crop and the fregquency with which such crop was
irrigated. Your answer should include, but not be limited to, the
total quantity of water applied per acre per day, per month, and
per growing season, and the scurce of the irrigation water.
ANSWER: Petitioner objects to this question on the
grounds set forth in general objections 2, 3 and 4 and on the ground
that it seeks confidential business information that is irrelevant
to the subject matter involved in this proceeding and not

reasonably calculated to 1lead to the discovery of admissible
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evidence. Joint Applicants objected successfully to the
consideration of any water quantity issues, such as those set forth
in this interrogatory, during this proceeding.

16. 1Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 15.

17. 1Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 15.

ANSWER: See answer to interrogatory 15.

18. Describe the water quality (i.e., the content in
parts per million (ppm)) for the irrigation water referred to in
Interrogatory No. 15, of any minerals, nutrients, or other solids,
including--but not limited to--salt; further state the source of
your information regarding the water quality described herein,

ANSWER: See answer to interrogatory 15. If this issue
again becomes relevant in this proceeding, Petitioner will
supplement its answer.

19. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 18,

-
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20. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 18.

ANSWER: See answer to interrogatory 18.

21. For each crop planted or each parcel of property
described in response to Interrogatory No. 3, and for each of the
last ten years, identify any and all crop and/or soil treatments
applied to the crop at any time during its growing season. Your
answer should include, but not be limited to, a description of all
herbicides, pesticides, fertilizers, soil 1leaching practices,
etc., administered to the crop and/or to the soil, and a
description of the phase of the crop's life at which such practices
were adminiscered. Further include in your answer, the purpose of
such practice, the method of administration, the frequency thereof,
and the approximate cost of each administration.

ANSWER: Petitioner objects to this question on the
grounds set forth in general objections 2, 3 and 4 and on the ground
that it seeks information that is irrelevant to this proceeding and
not reasonably calculated to lead to the discovery of admissible
evidence.

22. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 21.
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23. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 21.

ANSWER: See answer to interrogatory 21.

24. Your Petition alleges that West Valley members
prcduce ninety six million dollars' ($96,000,000) worth of
agricultural products per year. Describe in precise detail the
method by which you arrived at the $96,000,000 figure and the year
or growing season(s) to which such figure applies. Also state the
alleged value of crops grown by each farmer member for each of the
last ten years, or by his predecessor if the farmer member has not
owned, leased or operated his land for the last ten years.

ANSWER: Petitioner objects to this question for the
reasons set rorth in general objections 2, 3 and 4. The allegation
referred to in the Petition is relevant only to the standing issue
which has been resolved in Petitioner's favor.

25. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 24.

26. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 24.

ANSWER: See answer to interrogatory 24.
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27. Your Petition (paragraph 1, pg. 2) alleges that all
West Valley members are located "within the area likely to be
affected" by salt deposition. Give the legal description, the
owner of each parcel thereof, and the total acreage included, in
your definition or calculation of the area which you claim will be
affected.

ANSWER: See answer to interrogatories 5 and 24.

28. Contention I.A.(i) of the Petition alleges that a
"recent study" has shown that the "sampling method" utilized by the
vendcr in determining the drift ratio of the recirculating water in
the cooling towers "can easily be in error by greater than 100
percent." Identify the recent study to which you are referring,
the author thereof, the date of its preparation and the precise
conclusions set forth therein which you claim support the above
allegation.

ANSWER: That study is identified in the Golay Report,
p. 10.

29, Define the sampling method which you claim was

utilized by the vendor and which you allege can result in the error
of greater than 100 percent.

ANSWER: No claim is made concerning the sampling method
utilized by the vendor as the method used is unknown. However, it
is alleged that isokinetic sampling methods can have errors greater
than 100% (i.e., a factor of two) when measuring low drift fluxes.

30. Identify each and every fact, premise, thecry or

conclusion upon which you rely to support the allegation that the
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vendor's sampling method can result in a drift ratio which can be
in error by greater than 100 percent.

ANSWER: No claim is made concerning the sampling method
utilized by the vendor as the method used is unknown. The
statement which is made concerning isokinetic sampling systems is
based upcn Professor Golay's experience in conducting a comparative
assessment of drift measurement methods in which various devices
were tested in a spectrum of simulated environments. It was found
that isokinetic systems had the greatest difficulties in sampling
low drift cases, while light scattering and sensitive surface
systems performed best in such situations.

31. 1Identify each person having knowledge, or claiming
to have knowledge, of the facts set “orth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: Professor Michael Golay. The facts on which he
relies are set forth in the responses to these interrogatories and
in the Golay Report.

32. 1Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 30.

ANSWER: See W.J. Glantschnig, F.R. Best and M.W. Golay,
"Comparison of Methods for Measurement of Cooling Tower Drift,
Conf. Paper," American Power Conference, Chicago, Illinois, April,

1983. W.J. Glantschnig, F.R. Best and M.W. Golay, "Experimental
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Comparison of Cooling Tower Drift Measurement Methods," Electric
Power Research Institute Report, in press (1982).

33. Describe in detail the sampling method which you
allege shculd have been used in order to reduce or eliminate the
potential error which you allege in contention I.A.(1).

ANSWER: No statement is made that the methods used for
determination of the PVNGS drift rate are in error as it is
impossible to make a meaningful statement regarding an unknown
experimental method. In a low drift situation the sensitive
surface and light scattering class of methods would be expected to
provide more accurate results--especially if used in combination--
than would isokinetic sampling methods.

34, 1Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: Professor Michael Golay. The facts on which he
relies are set forth in the responses to these interrogatories and
in the Golay Report.

35. Identify each and every document which refers or
relates in any way to the facts set forth in ycur answer to
Interrogatory No. 33.

ANSWER: See answer to interrogatory 32.

36. Contention I.A.(ii) alleges that the sampling
methods utilized in determining the drift ratio failed to recognize

wind effects within the fill and drift elimination system.



b iy

Describe precisely the wind effects which you claim were not
recognized and further describe the precise manner in which you
claim such wind effects will impact upon the drift ratio.

ANSWER: See Golay Report, p. 12.

37. 1Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: Professor Michael Golay. The facts on which he
relies are set forth in the responses to these interrogatories and
in the Golay Report.

38. Identify each and every document which refers or
relates in any way cto the facts set forth in your answer to
Interrogatory No. 36.

ANSWER: See Golay Report. See also Hekobus, "Air-
Tunnel Model Study of Fort Martin Cooling Tower, Marley Research
and Development Division Technical Release No. 108, The Marley
Cooling Tower Co. (1965); and J. Chan and M.W. Golay, "Comparative
Performance Evaluation of Current Design Evaporative Cooling Tower
Drift Eliminators," Atmospheric Environment, Vol. il (1977), pp.
775-781.

39. Contention I.A.(iv) alleges that the ER, EIS and
sampling methods utilized in determining the drift ratio failed to
measure "water distribution canal drift losses.” Describe in

detail the drift losses which you claim will arise from the water
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distribution canal and the precise manner in which such losses will
contribute or otherwise affect the drift ratio.

ANSWER: See Golay Report, pp. 12-13. Any such drift
losses would contribute to the drift ratio by adding to the total
mass of salt-laden droplets carried away from the cooling tower.

40. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: Professor Michael Colay. The facts on which he
relies are set forth in the responses to these interrogatories and
in the Golay Report.

41. 1Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 39.

ANSWER: See Golay Report; S. Chandraseklian,

Hydrodynamic and Hydromagnetic Stability, Dower Publications Inc.

(1981), pp. 481-486.

42. Contention I.B.(iii) alleges that studies at the
Chalk Point, Maryland power plant showed a "sizeable increase" in
salt deposition occurring after the plant had been in operation for
six years. Identify each and every fact, premise, theory or
conclusion and describe all data and information, which you allege
supports that allegation. Your answer should include, but not be
limited to, a description of the makeup water quality, tower

operation, meteorology (including temperature and icing



19

conditions), deposition pattern and all other pertinent data which
you claim contributed to or otherwise affected tne increase in the
salt deposition which you allege occurred after six years of
operation,

ANSWER: See Mulchi, C.L. 1981l. "Cooling Tower Effects
on Crops and Soils". Post Operational Report No. 6, Md. 9Jept. of
Nat. Resources - Power Plant Siting Program. University of
Maryland, Water Resources Research Center, College Park. PPSP-
CPCTP-36 (hereinafter referred to as Cooling Tower Effects, Post
Operational Report).

This report summarizes the final year of the monitoring
program of the cooling towers at Chalk Point. As shown on Table 8,
p. 19, the difference in sodium and chloride deposition at 1.6 km
vs. 9.6 km would lead one to conclude that the power plant was
definitely contributing to the salt deposition at 1.6 km. During
preoperation, the difference averaged 0.14 kg/ha/month. During the
period 1975-1980, the difference averaged 0.09 kg/ha/month. During
1980-81, the sixth year of Unit 3 operation, the differences were
0.86 kg/ha/month. These averages were based on triplicate monitors
located at 4 sites with 1.6, 4.8 and 9.6 km radii, respectively, or
36 samples per month for 12 months.

Subsequent verbal reports brought to Professor Mulchi's
attention problems that the Unit 3 tower at Chalk Point was
experiencing with the drift eliminators remaining in place which
would have 1lowered tower efficiency to trap saline aerosol

particles.
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43. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: Professor Charles Mulchi. The facts on which
he relies are set forth in the responses to these interrogatories
and in the Mulchi Report,

44, 1Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 42.

ANSWER: See Answer to interrogatory 42.

45. Contention I.B.(iv) describes certain cooling tower
deterioration problems which you claim will affect salt emissions.
Identify each and every "problem" which you claim will affect such
changes and describe the precise manner in which such problems will
contribute to or otherwise affect the salt emissions.

ANSWER: The general class of deterioration problems
concerns alteration of the <cooling tower geometry due tc
operational stresses, corrosion, and other factors. Such
alterations may change the gas flow distribution and/or droplet
generation, entrainment and capture behavior with consequent
effects upon the drift rate. See also answer to interrogatory 42.

46. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the

preceding interrogatory. As to each such person, state the



specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: Professors Michael Golay ana Charles Mulchi.
The facts on which they rely are set forth in the responses to these
interrogatories and in the Mulchi and Golay Reports.

47. 1Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 45.

ANSWER: Relevant examples of cooling tower
deterioration are cited in A. Roffman, "The State of the Art of
Saltwater Cooling Towers for Steam Electric Generating Plants,”
WASH-1244 U.S. Atomic Energy Commission (1973) (hereinafter cited
as Roffman, 1973).

48. Contention I.C. alleges that the cooling tower drift
model utilized at PVNGS underpredicts salt deposition to off-site
properties by a factor of ten or more. State each and every fact,
theory, premise or conclucsion upon which you rely to support that
allegation.

ANSWER: Petitioner relies on the statement in the ER-CP
§3.6.2 that the cooling tower drift model may be incorrect by a
factor of 10, and on the Davis Report.

49. Identify each perscn having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to

have knowledge.
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ANSWER: Professors Edward Davis and Michael Golay. The
facts on which they rely are set forth in the answers to these
interrogatories, in the Davis and Golay Reports, and in the ER-CP.

50. 1Identify each and every document which refers or
relates in any way to the facts set forth in your answer ¢to
Interrogatory No. 48.

ANSWER: The relevant documents are identified in the
Davis and Golay Reports and in the answers to these
interrogatories.

S1l. Contention I.C.(iii) alleges that the predictions
for the PVNGS do not exhibit the "usual salt deposition patterns."
Describe what you claim are "usual" salt deposition patterns and
further describe the precise manner in which you claim the PVNGS
predictions deviate from such patterns.

ANSWER: See Davis Report, p. 12, item 3. It is highly
unusual for the salt deposition to increase at a distance of seven
miles from the cooling tower. It generally peaks very close to the
tower and then decreases monotonically with distance. See Davis
Report, ref. 6, p. IV-24 and following pages. See also, Final
Environmental Statement Indian Point No. 2, U.S. NRC Docket No. 50~

247 August 1976, pp. 5-22 (hereinafter FES Indian Point), which

gives a pattern for a circular mechanical draft tower. Cooling

Tower Environment - 1974, Proceedings of a Symposium, March 1974,

U.S. Energy Research and Development Administration, 1975

(hereinafter Cooling Tower Environment), has several papers which

show this usual pattern, e.g9., Schnecker, Wilbur, and Shefner (p.

478) , Pena and Husler (p. 582), and Roffman and Grimble (p. 593).
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52. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: Professor Edward Davis. The facts on which he
relies are set forth in the answers to these Interrogatories and in
the Davis Report.

53. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory no. 51.

ANSWER: See references identified in interrogatory 51.

54. Describe all data, reports, statistics, or other
information upon which you rely to support your definition of the
"usual pattern" referred to in contention I.C., including all
meteorological data, predictive documentation, tower operating
characteristics and field wverification which supports your
contention.

ANSWER: See references identified in interrogatory 51.
These provide results of other modeling computations and
measurements which indicate the described pattern.

55. Contention I.C.(ii) alleges that the PVNGS model
cannot be applied to the Palo Verde region and be expected to
provide accurate results without some "verifying experience.”
Describe precisely what you mean by the term "verifying experience”
and further describe the manner in which you <c¢laim such

verification would contribute to the accuracy of the model.



ANSWER: "Verifying experience" means field
measurements of deposition from cooling tower drift under similar
climatic conditions which can be compared to model predictions and
thus verify that the model does adequately predict deposition rates
under those conditions. There are several parameters in the
mathematical relations used in drift models (such as the FOG model)
which can be adjusted to make predictions agree with measurements
(e.g.., plume rise parameters; drift droplet evaporation
coefficients). Most models are adjusted with experience obtained
in more humid, temperate climates (e.g., eastern U.S.). Model
parameters may be quite different for the arid Palo Verde site.

56. Identify each person having knowledge, or claiming
tc have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 52.

57. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 55.

ANSWER: See Davis Report, ref. 6, p. III-5 and

following pages. See Studies on Mathematical Models for

Characterizing Plume and Drift Behavior from Cocling Towers, Vol.

3, prepared by University of 1Illinois and Argonne National
Laboratory for Electric Power Research Institute, Jzanuary 1981

(hereinafter Studies on Mathematical Models).
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58. Contention I.C.(iv)(a) alleges that the PVNGS model
assumes that drift droplets are released "too high." State each
and every fact, theory, premise or conclusion upon which you base
that allegation, and further describe the elevation at which you
claim such release would be more accurate.

ANSWER: See Davis Report, p. 12, item 4. The FOG model
used in the PVNGS study makes droplet released computations at only
15 downwind distances from the tower. Hence, droplets that should
have been released closer to the tower are held and carried higher
in the rising plume to the next computation point. This results in
droplets being released too high above the ground and causes an
underprediction of salt deposition. To alleviate this difficulty
the computations should be done for much closer downwind distances.

59. 1Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 52.

60. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 58.

ANSWER: See Davis Report, ref. 4, which describes the
manner in which the FOG model does calculations.

61. Contention I.C.(iv)(b) alleges that the PVNGS model
fails to consider "turbulent diffusion"™ of the drift droplets.

State each and every fact, theory, premise or conclusion upon which
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you base that allegation; include in your answer a precise
description of the turbulent diffusion which you claim should have
been included in the model, and the manner in which such diffusion
affects the drift deposition which 1is the subject of this
contention.

ANSWER: See Davis Report, pp. 12-13, item 5. The FOG
model does not consider turbulent diffusion of drift particles (see
Davis Report, ref. 4). In addition to a simple gravitational
settling of the drift, the model should also include particles
reaching the ground through turbulent motion of the atmosphere.
This is usually computed assuming the drift is dispersed in the
vertical direction according to a normal distribution using the
Pasquill-Gifford-Turner dispersion coefficients. This process
causes the drift to spread around the gravitational settling
trajectory so that some drift reaches the ground at much shorter
distances than would occur otherwise. This increases the
deposition rate,

62. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 52.

63. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 61.

ANSWER: See Davis Report, ref. 6, p. III-4.
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64. Contention I.C.(iv)(d) alleges that the PVNGS model
fails to consider the "effect of plume trapping by elevated
temperature inversions." Describe precisely and in detail the
effect which the alleged plume trapping has on the dispersion and
disposition of the drift which is the subject of this contention.
Include in your answer the source, frequency, and other relevant
characteristics of the elevated temperature inversions which you
allege cause or contribute to plume trapping.

ANSWER: See Davis Report, p. 13, item 6. The PVNGS
model allows the cooling tower plume and the entrained drift to be
carried aloft unimpeded by any elevated temperature inversions.
Such inversions, layers of stable air, can actually stop the plume
rise and cause any remaining drift to be released at that point.
This would increase salt deposition rates.

Such temperature inversions are well-known phenomena,
typically occurring in the hours following sunrise. Their
frequency and persistence depend on the meteorology of the specific
site.

65. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
epecific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 52.

66. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to

Interrogatory No. 64.
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ANSWER: See Davis Report, ref. 5.

67. Contention I.C. (V) alleges that salt drift
predictions for the PVNGS are low compared to "another study" of a
"similar tower." Describe the study to which you are referring and
state the precise factual conclusions contained therein which you
claim support your allegation that the PVNGS predictions are low,
including comparisons of drift deposition as a function of distance
from the respective towers.

ANSWER: See Davis Report, p. 11, item 1. The study
referred to was done to analyze the environmental impact of a
circular mechanical draft tower very similar in design and
operating characteristics to those being installed at PVNGS.
However, the PVNGS towers are predicted to cause considerably less
salt deposition as a function of distance even though a direct
scaling of the referenced study to PVNGS conditions would indicate
that the PVNGS results should be 74 times greater during the summer
months (an increase of 1.5 in drift rate, 5.5 in water salinity;
thus 1.5 x 5.5 x 9 towers = 74).

68. As a continuation of the preceding interrogatory,
describe the "similar tower"” referred to and include each and every
similarity which you claim contributes to or facilitates a valid
comparison of the drift deposition predictions for such tower to
the drift deposition predictions for PVNGS.

ANSWER: See Davis Report, p. 18 for Palo Verde tower
characteristics. See Davis Report, ref. 5, p. II-8 for the
referenced study characteristics. The heat load on the towers is

nearly equal. The flows and other characteristics are similar.
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Hence, for defining the model inputs the towers are close
equivalents.

The primary differences are the drift droplet size
distributions that are assumed and the very different climates of
the two sites.

69. Identify each person having knowl2dge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 52.

70. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrcgatory No. 68.

ANSWER: See Davis Report, refs. 1, 5, p. II-8 and IV-
3, and 10.

71. Contention I.C.(11) uses the term "vastly
different" in reference to the climatic conditions at Palo Verde.
Describe the specific climatic or meteorological factors which you
allege are significant to the ability of a drift model to
accurately predict salt drift deposition. Include in your answer
the magnitude or scope of the differences in these significant
climatic parameters that you claim would make a model with
verifying experience in one region unacceptable in terms of its
predictive accuracy in another climatic region.

ANSWER: Of particular importance are the temperature

and relative humidity of the site. These affect plume buoyancy,
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and hence its rise, as well as the evaporation rate of drift water
droplets. Model parameters set to control these processes at a
humid, temperate site can be significantly different than those
required to cause proper model performance at a hot, arid site such
as PVUNGS. The model is particularly sensitive to dry out of
droplets to salt particles that will occur much more frequently at
PUNGS than at other sites where verifying experience, and model
tuning, has been obtained.

72. Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 52.

73. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory NMo. 71.

ANSWER: See Davis Report, ref. 1; Studies on

Mathematical Models, supra; Cooling Tower Environment supra,

especially Dina and Hosler, p. 573; Schrecker, et al., p. 455;
Laskowski, p. 598; and Israel and Overcamp, p. 614. Cooling Tower
Environment, 1978 Proceedings. A Symposium on Environmental
Effects of Cooling Tower Emissions. May 2-4, 1978. Maryland Dept.
of Nat. Resources, Power Plant Siting Program, University of
Maryland Water Resources Research Center. PPSP-CPCTP-22

(hereinafter Cooling Tower Environment, 1978), especially Borg, et.
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al., p. III-1l; Jain and Kennedy, p. I1I-13; Moore, et. al., p. III-
231. Roffman, 1973, supra.

74. Contention I.C. (vi) alleges that a "properly
conducted salt drift analysis" would show the PVNGS model to be
unreliable by a factor of from ten to seventy. Describe in detail
each and every step, facet, assumption and component of the
properly conducted salt drift analysis which you claim would show
the PVUNGS model to be unreliable.

ANSEWER: The facts on which petitioner relies are set
forth fully in contention I.C. See more detailed responses to
Interrogatories relating to the subjects referred to in
interrogatory I.C., including interrogatory 48.

75. 1Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatcry. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: All Petitioner's experts.

76. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 74.

ANSWER: See Davis Report, ref. 2; EIS-OL.

77. Contention I.D.(i) alleges that "“at times" the
cooling tower salinity of the Palo Verde cooling towers will be
"higher than assumed in the model." With reference to that

allegation, state:
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(a) The "times" at which, or during which, you
allege the cooling water salinity of the tower will be higher.

(b) Each and every fact upon which you base your
determination or calculation of such "times".

(¢) The salinity levels which you claim will occur,
and the magnitude by which they will exceed those levels assumed in
the model. State each and every fact upon which you based this
allegation.

(d) Describe what you claim to be the causes of the
higher salinity concentrations referred to in subpart (c) above,
and the duration of the higher levels that you allege will be
experienced.

ANSWER: (a) The PVNGS model assumes the Palo Verde
cooling towers will increase the salt content about 15x that found
in the tower makeup water which would result in tower salinity
valves in the range of 15,000-18,000 ppm. Anything which
influenced the salinity of the tower makeup water would affect the
average salinity of the circulating water. The "at times"
statem nt was in reference to factors which would increase the
salin -y levels in the tower makeup water, Several possibilities
inclua. :

1) General water shortages for the city of
Phoenix resulting in less water use and hence increases in the
salinity of waste treatment water supplying the plant.

2) Possible disruptions in water supply from

the city resulting in the use of groundwater to supply the towers.
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The salinity of the groundwater is in the order of 3-5x the
salinity of the waste treatment water.

3) Disruption in the water supply such as a
broken main pipe from the waste treatment plant, which could force
APS either to use groundwater, close down the plant or conserve
available water in the storage area. One way to conserve water is
to increase the cycles of concentration above 15x in the cooling
towers,

4) General changes in the water supplies to
the city of Phoenix could increase the salinity of the waste
treatment water supplying the power plant. Tihe city may have to
switch to alternate sources of water during emergency condition.

5) Salt drift from the cooling towers into
the water storage area will increase the salinity of the tower
makeup water, The power plant has a large water sturage area.
Mechanical draft towers have high drift deposition near the towers.
Also, salt blowing from the blowdown discharge collection area
could also increase the salinity of the water in the storage area.

6) The changes in environmental conditions
both daily and seasonally will likely vary the average salinity
levels in the tower.

(b) See answers to (a).

(c) Salinity records show variability in the
salinity of the waste treatment water from the city. Professor
Mulchi personally examined those records at the Buckeye Irrigation
Co. Office during his visit in August, 1982 and found a variation

of 10-20% was not uncommon, with much higher variation observed
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for several entries. Petitioner makes no claim at this time
concerning specific salinity levels that will occur.

d) The 1likely causes are addressed above.
Duration would likely depend on the extent of the emergency in each
situation. A broken pipe might be repaired in a few days; however,
other types of disruption in the supplies of water to the city
could last months or years. For example, water shortages in
California in the 1970's lasted several years. Water - e
lifeblood of the farming enterprises in the western states in
general and near Palo Verde in particular. A prolonged shortage of
water to that area would likely alter the supplies of water to all
parties--city, agriculture and Palo Verde. Salinity levels are
generally increasing in the area due to continued heavy water usage
in the region. Therefore, there will likely be cases, as discussed
above, where the 15,000-18,000 ppm. average cooling tower salinity
levels ussd in the models will not be representative of values in
the circulating water.

78. 1Identify each person having knowledge, or claiming
to have kncwledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowladge.

ANSWER: See answer to interrogatory 43.

79. Tdentify each and every document which refers or
relates in any way to the facts set forth in vour answer to
Interrogatory No. 77.

ANSWER: a) Buckeye Irrigation Co. records.
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b) Records at the Phoenix Wastewater
Treatment Plant.

80. Contention I.D.(ii) alleges that recnrds from the
Buckeye Irrigation Company show that some water samples taken from
the Phoenix sewage effluent which will be utilized at the I'VNGS
contain twice the salt conten* listed in the ER and the EIS.
Describe each and every "record" which you are relving on to
support that allegation and further state:

(a) The date upon which each and every sample
referenced in such records was collected.

(b) The person or persons responsible for the
collection of the sample.

(c) The collection methods utilized to obtain the
samples,

(d) The tests, calculations, or other methods used
to determine the salt content of such samples.

(e) The precise location at which such samples were
drawn from the Phoenix Sewage effluent,

ANSWER: Petitioner objects to this request on the
grounds that the records are not in Patitioners' possession and the
information contained in those records is equally available to
Joint Applicants. It is Petitioners understanding that the records
were obtained from samples collected near the canal inlet where the
Buckeye Irrigation Co. obtains water from the city.

8l. 1Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the

preceding interrogatory. As to each such person, state the
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specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 43. When
Petitioner identifies additional people, it will supplement its
answer to this interrogatory.

82. 1Identify each and every document which refers or
related in any way to the facts set forth in your answer to
Interroga’ "ty Nc. 80.

. ISWER: The records are on file in the office of the
Buckeye Iriigation Co. and at the Phoenix Wastewater Treatment
Plant,

83. Contention I.D.(iii) alleges that the cooling water
source is likely to change over the life of the plant. State each-
and every fact, theory, premise or conclusion upon which you rely
to support that allegation.

ANSWER: Objects on the ground this contention is no
longer included in this proceeding.

84, Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have Kknowledge.

ANSWER: See answer to interrogatory 83.

85. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 83.

ANSWER: See answer to interrogatory 83.
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86. Contention I.D.(iii) alleges that the change to
which that contention refers wi® lead to "much higher initial salt
concentrations™ than shown in the model. Identify each and every
fact, theory, premise or conclusion upon which you rely to support
that allegation including specifically the magnitude of the
concentration which you allege will result.

ANSWER: See answer to interrogatory 83.

87. 1Identify each person having knowledge, or claiming
to have knowledge, of the facts set forth in your answer to the
preceding interrogatory. As to each such person, state the
specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 83.

88. Tdentify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 86.

ANSWER: See answer to interrogatory 83.

89. 1Identify each and every fact, calculation, study,
test, or other pertinent data upon which you rely to support the
allegation in contention I.E. (i) that blow off from the evaporation
ponds will average 23,000 pounds of salt per day.

ANSWER: Tne facts on which petitioner will rely are
contained in the Davis report.

90. Identify cach person having knowledge, or claiming
to have Kknowledge, of the facts set forth in your answer to the

preceding interrogatory. As to each such person, state the
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specific facts concerning which they have knowledge or claim to
have knowledge.

ANSWER: See answer to interrogatory 52.

81. Identify each and every document which refers or
relates in any way to the facts set forth in your answer to
Interrogatory No. 89.

ANSWER: The relevant documents are identified in the
Davis report.

92. Tdentify each and every fact, study, test,
calculation, or other pertinent data upon wihich you rely to support
the allegation in contention F that the salt deposition from spray
ponds may exceed the deposition from the cooling towers.

ANSWER: The facts on which petitioner relies are set
forth in the Golay report.

9<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>