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Qualification of the Review Board

¥ Q. Dr. Curtis, would you please state your full name
and address.
A. My name is Charles R. Curtis and my address is 1421
Castleton Road-North, Columbus, Ohio 43220.
- Q. By whom are you employed and in what capacity?
A. I am currently employed in the Department of Plant;

Pathology at the Ohio State University, Columbusgf

asoooaox:n 8%
o















provide closed-cycle cooling for units 3 and 4,

each rated at 630 MW(e) net.

The botanical research was divided into three
areas:

(1) To generate pre-operational and post-
operational data on levels of sodium and chlo-
ride in foliage of native tree species;

(2) To maintain and monitor selected tree species
in field plot test areas near Chalk Point; and

(3) To utilize cooling tower basin water to simu-
late drift and determine its effect on foliage

under field conditions.

Symptoms of salt toxicity were never observed at
any of the native and agricultural sampling sites

in the vicinity of Chalk Point.

In simulated drift studies where saline drift was
applied to various tree species, toxicity was noted
only on flowering dogwood (Cornus florida Ge),
which is considered to be a salt sensitive species.
Similar injury was not cbserved on Virginia pine
(Pinus virginiana Mill.), tulip tree (Liriodendron
tulipifera L.), privet (Ligustrum ovalifolium L.
Hassk.), Norway spruce (Picea abies L. Karst.) and

white ash (Ffraxinus americana L.). Conclusions
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drawn from these multi-year studies were that, gen-
erally, cooling tower drift effects would be negli-
gible on native vegetation growing in the vicinity
of Chalk Point. [See publications listed in Exhibit
RB-1, Section V as items B.14, B.16, F.7, F.8, G.1,

G.2, G.3, G.5, G.6, G.7, G.8 and G.10].

Substantially similar conclusions were reached from
the agricultural crops included in this phase of

the program. [See Mulchi, C.L., J.A. Armbruster,

and D.C. Wolf. 1982. Chalk Point: A Case Study of
the Impact of Brackish Water Cooling Towers on an

Agricultural Environment. J. Environ. Qual.

11:212-220].

Was the Curriculum Vitae attached to this testimony
as Exhibit RB-1 prepared by you and does it accu-
rately present your biographical data and profes-
sional experience?

Yes, I prepared Exhibit RB-1l, and it is true and

correct.

Dr. McCune, would you please state your full name

and address.
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11.

My name is Delbert C. McCune and my address is

Boyce Thompson Institute at Cornell University,

Tower Road, Ithaca, New York 14853.

By whom are you employed and in what capacity?
I am employed as a Plant Physiologist at Boyce
Thompson Institute for Plant Research at Cornell

University (BTI).

Please describe your previous employment.

I have been a member of the Environmental Biology
Program at BTl since 1960. During this period my
research has comprised the development of certain
techniques in air and environmental monitoring,

investigations into the effects and mode of action
of air pollutants on vegetation, and the problems
of formulating air quality criteria and standards
for certain air pollutants. Since 1973, my re-

search has included the effects of saline drift on

plants and the interaction of aerosols with plants.

Would you please expand on your work and experience
with respect to saline drift effects.

During the periods of 1973 to 1974 and 1976 to
1978, I was the project leader and principal inves-

tigator of twec projects on the potential effects of



saline cooling tower drift on vegetation, which
were funded by Consolidated Edison of New York and
the Empire State Electric Energy Research Corpora=-
tion, respectively. Our goals were to determine:
(i) the susceptibilities of different species of
plants to drift from cooling towers using brackish
water; (ii) to what degree changes in the condi-
tions of environment or exposure could affect the
phytotoxicity of saline drift. Several factors
were found to influence the response of plants to
saline drift: (1) botanical factors, such as spe-
cles and developmental stage of the foliage; (2)
exposure factors of total deposition, dose-rate,
and salinity and size of particles; (3) environmen=-
tal factors of relative humidity during and after
exposure and rainfall after exposure. Because of
the substantial effect of both these environmental
factors, we recommended they be included in predic-
tions of environmental impacts for the cooling tow-
er proposed for the Indian Point Nuclear Generating

Station.

I have also been project leader on other projects
that were undertaken to determine the effects of
(i) the solubility of particles, (ii) relative hu=-

midity, and (iii) mist prior to exposure on the
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phytotoxicity of fluoride-containing particles and
to determine the kinetics of removal of particles

from foliage by precipitation.

Was the Curriculum Vitae attached to this testimony
as Exhibit RB-2 prepared by you and does it accu-

rately present your biographical data and profes-
sional experience?

Yes, I prepared Exhibit RB-2, and it is true and

correct.

Function of Review Board

Who organized the Review Board and selected its
members?

Snell & Wilmer organized the Review Board to colle-
gially advise and assist in the formulation and
conduct of a program to assess the potential ef-
fects of the foliar depositions of drift from cool-
ing towers on agricultural crops grown in the
vicinity of the Palo Verde plant. The menbers of
the Board were individually selected and engaged by
Snell & Wilmer in February, 1983. Dr. Curtis was
designated as board chairman to coordinate meetings

and field visits and other activities of the Board.
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Were there any other members of therReview Board in
addition to those who are sponsoring this
testimony?

Yes. Dr. Leon Bernstein, a past Director of the
Salinity Laboratory at the University of California
at Riverside, was selected at the outset by Snell &
Wilmer to serve as a member, because of his preemi-
nence achieved over many years in the field of sa-
line research and studies. During the =arly stages
of the program Dr. Bernstein actively participated
in several of the Board's meetings with the Univer-
sity of Arizona (U of A) in Phoenix and Tucsecn and
once in the Los Angeles area arranged for his con-
venience. During his period he participated in the
decisions made respecting the nature and scope of
the drift studies undertaken by the U of A and vis=-
ited the facilities utilized by the U of A in im-
plementing the program. Unfortunately, Dr.
Bernstein was unable for perscnal and health rea-
sons to actively participate in all the Board's

activities during the later stages of the program.

Would you explain the functions of the Review
Board?
The initial mission of the Board was to provide

advice and consultation to Snell & Wilmer on a
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technically sound research program to evaluate the
impacts of saline drift on agricultural productivi=-
ty. Snell & Wilmer selected the U of A to conduct
the program because of its expertise in agriculture
in the arid southwest. The Board's function was to
provide the expertise of its members in the devel-
opment and conduct of saline drift research pro-
grams to assure that the U of A program would be

technically sound and expeditiously completed.

Subsequently, the Board provided oversight of the U
of A's implementation of the program and technical
advice and consultation to the U of A project team.
The Board also kept Snell & Wilmer informed as to

the progress and results of the program.

How did the Board perform these functions?

The Board functioned principally through an exten-
sive series of conferences and site visits. Exhibe
it RB-3 provides a tabulation of such meetings and
a brief description of the purposes of each of them

and significant results or actions taken.

In addition to these meetings, the Board held nu-
mercous telephone conferences and engaged in corre=-

spondence with the U of A project team. Also, to
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expedite the initiation of the project the Board

made arrangements to make Mr. Terry L. Lauver

available to the U of A. Mr. Lauver, who is now
employed by Boyce Thompson Institute on studies of
plant-particle interactions and who was formerly a
member of the Chalk Point Cooling Tower Project,
served as a consultant to the U of A in the devel-
opment of systems for particle sizing and monitor-
ing, nozzle technology, and particle generation
sys*ems. Also, Mr. Lauver made arrangements for
the loan to the U of A of certain nozzle systems
and pressure-tanks until the U of A obtained its

own egquipment.

How did the Review Board assist in the development
of the U of A program?

The study program was first formulated by the 0f-
fice of Arid Land Studies (OALS) of the U of A Col=-
lege of Agriculture through the submission of a
proposal to Snell & Wilmer. The first proposal
draft was submitted in February, 1983, after an
initial meeting at the Snell & Wilmer offices in
Phoenix between members of Snell & Wilmer, the
Board and representatives of the U of A College of
Agriculture. OALS was ultimately designated by the

U of A to take responsibility for the conduct of

-12-




the program with scientists and other personnel
released from the Department of Plant Sciences,

College of Agriculture.

Essentially, the Board provided guidance toc OALS

and Snell & Wilmer in defining the scope, rationale
and objectives of the U of A proposal. The Beoard
participated in deliberations respecting the crops
to be included in the program, the means to be used
in simulating drift depositions, the establishment
of the original application levels of drift, i.e.,
controls and nominal 10, 100 and 500 lbs/a-yr,l the
need for dedicated and redundant facilities and

equipment and the other elements incorporated in
the U of A proposal. We also advised both the U of
A and Snell & Wilmer respecting the need for appro=-
priate financial support necessary to accomplish
the project in the required time.

Q. What was the nature of the guidance and oversight
provided by the Review Board in the implementation
phase of the U of A Study?

A, The Board provided specific guidance to OALS with

respect to the methods to be employed in generate~

The notation "a-yr" used throughout this testimony
signifies "acre-year". Thus, "10 lbs/a-yr." means "10
pounds per acre per year.



ing, applying and monitoring the simulated saline
drift. For example, we provided advice as to the
nozzles required to produce the desired aerosols
and droplet sizes. We also provided guidance as to
the data to be collected and plant responses to be
measured or observed. We participated in the de-
liberations respecting the design of the study and
the experimental protocols consonant with condi-
tions and agricultural practices in Arizona. In
general, the Board and OALS identified the problens
and issues which had been addressed in their re-
spective fields of expertise and then collectively
agreed upon the appropriate protocols to be adopt-
ed. Thus, for example, recognizing that it was not
practical for OALS to conduct the field study in
the vicinity of the Palo Verde Station, OALS made
arrangements for use of a convenient agricultural
site near Marana, Arizona, for the field study.
The Board then advised OALS as to the environmental
monitoring which should be accomplished at the
Marana site and in the agricultural area near Palo
Verde. The purpose of such menitoring was to ob-
tain correlative data useful in assessing the ap-
plicability of the results obtained from the Marana

field site to agriculture in the Paloc Verde area.
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As the Board's oversight continued throughout the
implementation phase of the study, we participated
in decisions to adjust or modify various elements
of the study. Two notable examples of such revi-

sions are:

(1) An additional level of treatment, an effective
rate of 740 lbs/a-yr2 was added to the
experimental design where practicable, i.e.,
to alfalfa in the field where additional plots
could be sited in an existing stand and to
greenhouse experiments where a second (the
south) greenhouse was available to accommodate
an expanded design. These experimental units
were added when the previously planned highest
level of treatment was without apparent effect

as judged by phenologic measurements.

{2) A sequential sampling approach to tissue ana-

Lyses, e.g., first analyze controls and high~

As stated in the U of A Repoit, analyses of the drift
simulant applied to the plants showed that treatment at
nominal rates of 10 lbs, 100 lbs, 500 lbs, and 1,000
lbs/a-year to be equivalent to the treatment at effec~
tive rates of 7.4 lbs, 74 lbs, 370 lbs and 740
lbs/a-year, respectively. To avoid confusion and be
consistent with the analysed data, all references to

CONTINUED ON FOLLOWING PAGE



est rate cf treatment with the archiving of
the other samples for analyses if the presence
of effects warranted them. This decision was
made to achieve timely results given the con-
straints that developed in the availability of

analytical facilities.

19. Q. What was accomplished during the several visits the
Review Board made to the study facilities?

A. In March, May, July and October of 1983, members of
the Board visited the experimental sites and facile-
ities. In these visits, the Board was able to ob-
serve: (1) the construction of the facilities and
equipment; (2) the methods used to apply and moni=-
tor the treatments, in which we agreed with OALS
that normal agronomic practices of the grower
should be used for cultivation, irrigation and pes=-
ticide application; (3) the condition of the expers=
imental plants in greenhouse and field, which
included inspection of the experimental plants for
symptoms induced by salt and other agents; (4)

methods used to harvest in the greenhouse experis

CONTINUED FROM PREVIOUS PAGE

rates or levels of treatment with drift simulant in this
testimony are in terms of effective treatment unless
otherwise expressly indicated.
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20.

ments and evaluate the response of plants to treat-
ment as well as the condition of plants in ‘field
plots as affected by rain, low temperatures early
in the growing season and other unigue ambient

factors.

An important part of the Board's site inspections
were our visits to Palo Verde, including ground and
aerial observations of the plant site and the vege-
tation and terrain around the Station and inspec-
tion of a cooling tower during tours of several

plant facilities.

What were the purposes of the visits and meetings
subseguent to October, 19832

During conferences in December, 1983, January,
1984, and April, 1984, the Board and OALS discussed
their concerns in three areas: (i) the schedule for
the report's preparation and delivery; (ii) the
format and content of the report; and (iii) the
representation of the data and statistical models
for its analysis. OALS and the Board mutually
sought the best means for obtaining a timely,
clear, and correct presentation of the results of
the project. Subsequently, the Board was furnished

drafts of the report by OALS and by telephone,

17
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correspondence and in conferences with OALS in

April and July, 1984, conveyed critiques of the
drafts. Essentially, the Board, through its com-
ments and suggested revisions, functioned as an

editorial body and as a scientific referee. As to
the forrmer, we recommended changes in style or or-
ganization of the report. As to the latter, we

were concerned with establishing the accuracy and
validity of the scientific matter. Concurrence
between the panel and OALS was usually obtained as
to style and substance, but when it was not, the
panel's concern was that the conclusion of OALS be
stated as clearly as possible. It should be made

clear that the conclusions stated in the report are

those of OALS.

Is the document entitled "An Assessment of Salt

Drift on the Productivity of Agricultural Crops in
the Vicinity of the Palo Verde Nuclear Generating
Station," University of Arizona College of Agricul=-
ture, August, 1984 and marked as Exhibit RB-4 a

copy of the final report of the U of A Study?

ies, 1t 1s, and references in this testimony to the

"Report” mean the document marked as Exhibit RB=4.
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23.

Why did the U of A program include both greenhouse
and field studies?

Estimations of the effects of air pollutants, ambi=-
ent or artificially added, on crop yields and pre=-
dictions of the risks of these effects cannot be
derived from any single kind of study. Field ex-
periments can provide a sample of responses that
might be expected under the ambient conditions
found to occur. Such conditions, of course, change
from year to year and are rarely precisely dupli-
cated in nature. CGCreenhouse studies on the effects
of certain factors and modes of action ca. r vide
ancillary data to broaden the range of inference

and aid in the interpretation of field data.

The U of A Report in several instances uses the

term "significant difference." Please explain the
meaning of this term.

"Significant difference" is a term used in statise
tical analyses. The most common tasks of statise
tics are to estimate the value of some parameter

and to test the validity of some assertion. An

example of the former is to estimate the means of
two samples of plants-treated and untreated. The
latter would be to infer as to likelihocod that the

two samples came from the same population, i.e.,

-19-
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that treatment had no effect. In making such an

inference, there are risks of making two kinds of
errors, frequently referred to as Type I and Type
II. The Type I error is to assert that there is a
difference when in reality there is not. The Type
Il error is to assert there is no difference when a
true difference is present. It is customary in

biological research to declare a difference (e.g.
effect of treatment) as significant when there is a
5 percent prcbability of the difference being due
tc chance alcne (or of making the Type I error.)

However, other levels of significance can be used,
and data in the Data Summary Volume can be applied
to this purpose. GCenerally, however, a decrease in
the risk of the Type I error increases the risk of
the Type Il error in a given test, or vice versa

(i1.e., the two types of errors are inversely

related).

Conclusions of the Review Board

24,

Q.

You have stated that the conclusions found in the
U of A Report are the conclusions of the Office of
Arid Land Studies. Has the Review Board arrived at
any conclusions respecting the potential impacts of
cooling tower drift from “alo Verde on agricultural

productivity. If so, would you please state such

«20=
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conclusions and explain the bases on which you have
arrived at them.

Yes, we have reached several conclusions respecting
the effects of saline drift on agricultural produc-
tivity as further explained below for each crop

included in the study. The bases for such conclu=-

sions are (i) our general experience and knowledge
in the botanical and agricultural sciences, (ii)

our research in connection with other saline drift
studies, (1iii) our review of the data collected and
reported in the U of A Report, and (iv) our partic-
ipation in and familiarity with all stages of the U
of A study, together with our knowledge of the U of
A scientists and other personnel who conducted the
study, which have given us great familiarity with

the data collected and the reported results.

In general terms, we would not expect any adverse
effects from depositions of saline drift from the
Falo Verde towers on the productivity of crops ine-
cluded in the U of A study. In arriving at this
conclusion we have given credence to the testimony
of Mr. Karl Wilber and Dr. Morton 1. Goldman, but
our conclusion would not be changed even if their
collective description of drift and deposition

rates were in error by an order of magnitude.

ol



Cantaloupe

Q.

a5,

In this connection, it should be noted that in cone
structing the experimental treatments, considera-
tion was given to "bracketing" the anticipated
biclogical response to saline drift based on our
prior experience. Thus, it was felt that treatment
at a high level of 370 lbs/a-yr (nominal 500 lbs/
a-yr) would be sufficient to demonstrate an effect.
Similarly, it was expected that a level correspond-
ing to a mid-range of 74 lbs/a-yr (nominal 100 lbs/
a=yr) could result in a "moderate" injury due to
saline drift. However, as shown by the yield data,
ne significant effects were demonstrated at any

dose-rate under these conditions.

What conclusions have you reached from the U of A
data regarding the effect of saline drift on yields
of cantaloupe?

The data demonstrate that there was no effect of
salt drift on yield or reproductive development of
cantaloupe at effective treatment rates up to 370
ibs/a-yr, the maximum rate applied to cantaloupe.
Also, such treatment did not produce any measured
physiclogical responses. It is also apparent that
the effective rates of treatment were below those

that would induce foliar lesions. The use of leaf
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Barley
26, Q.
A.
27. Q.
A,
28. Q.

washes and measures of eluted salt do not furnish a
measure cof exposure below an effective treatment

rate of 370 lbs/a-yr.

What conclusions have you reached from the U of A
data regarding the effect of saline drift on yields
of barley?

No adverse effect of treatment at effective rates
of 370 and 740 lbs/a-yr was evident on yield, or on
components of yield or on vegetative growth
(biomass) and development. The results also indi-
cate that the dose-response relationship may not be
menotonic as 370 lbs/a-yr increased seed set and

740 lbs/a-yr had no effect.

What do you mean when you say that the dose-
response relationship may not be monotonic?

A monotonic relationship is one where an effect
produced by one dose is greater than an effect proe
duced by a lower dose. Where the dose-response
relationship is not monotonic, one cannot conclude

that increasing doses will increase effects.

What other cenclusions have you drawn from the U of

A data on barley?

e23e



Neither effective rate (i.e., 370 or 740 lbs/a=-yr,
of treatment affected the physiclogical function of

leaves.

Treatment by simulated saline drift did increase
the incidence of certain foliar lesions, i.e., mar-
ginal necrosis, spot chlorosis, and general

chlorosis; increased incidence of necrotic lesions
occurred at an effective rate of 740 lbs/a-yr and
increased incidence of chlorosis at 370 lbs/a-yr.
An increased incidence of these foliar lesions was

not asscciated with adverse effects on growth and

yield.

Quantities of salts resident on foliar surfaces
were not associated with effective treatment levels
below 370 lbs/a-yr. At or above this level (740
lbs/a-yr), treatment resulted in an increased
amount of resident salts. An effective rate of
treatment of 370 lbs/a-yr significantly increased
the level of sodium in foliar tissue but had no

significant effect on levels of chloride.

«24e



Alfalfa
Q.

9.

Cot

30.

ot

15

Q.

What conclusions have you reached from the U of A
data regarding the effect of saline drift on yields
nf alfalfa?

There was not a significant effect of treatment

with simulated saline drift, up to an effective

rate of 740 lbs/a-yr, on the yield of alfalfa in

the field or greenhouse. Nor were any statistical-
ly significant changes in measures of physiological

responses observed in the field or greenhouse.

What conclusions have you reached from the U of A
data regarding the effects of saline drift on

cotton?

The yield and other responses of cotton to saline
drift appear to be more complex than with other

crops. Looking first at the greenhouse study, the
statistics in the U of A Report do not demonstrate
any clearly marked threshold level at which the
application of saline drift at rates up to 370

lbs/a-yr affected yields., Table 18 of the Report

(page 97) provides the following data on yields:
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Effective Yield

Treatment Levels Seed Cotton Lint
(lbs/a=-yr) (g/plant) (g7/plant)

0.0 63.90 24.92

7.4 83.31 32.49

74.0 81.56 30.81

370.0 88.94 34.69

However, there was some indication that such a
threshold might become apparent with applications
at rates of 740.0 lbs/a-yr and above (see pages

105-107 of U of A Report).

. B What is your analysis of the U of A data ccllected
from the field study?

A. The results obtained from the field study appear to
be more complex. The increased complexity resulted
in major measure from the introduction in the study
of two practices which are impractical for commer=-
cial agriculture: i.e., (i) the application of
sprayed water; and (ii) the hand-harvesting of
bolls as they matured durng the season. This obser=
vation is not intended as a criticism of the field
stuay, since the use of non-commercial, experimen-
tal practices may lead to an improved understanding

of plant processes and responses to varied factors.

Nonetheless, if one looks only at the field data

which is applicable to commercial agriculture

b=



(i.e., machine harvesting at the end of the growing
season and excluding daily treatment with "dis-

tilled" water), then the only conclusion which may
be drawn from the fiela data is that the applica-
tion of sprayed simulant drift at rates up to 370
lbs/a~-yr had no significant effect on yields. This
is demonstrated from the following data extracted

from Table 26 of the U of A Ropgrt at page 124.

Effective Yield

Treatment

Levels Seed Cotton Lint

(lbs/a-yr) (lbs/a) (Bales/a)

Ne Treatment 2,269.6 l1.62

7.4 2,316.2 1.66

74.0 2,238.8 1.60
370.0 2,124.4 1.52

None of the differences :n this yield data are sta-
tistically significant.
4. 0. Do you have any comments respecting the water spray

treatment in addition to its non-commercial

characteristics?

Yes., Irrespective of the commercial practicability
of spraying cotton plants with water on a daily
basis, we consider this treatment to have been a
proper component of the experimental design, as
were measurements of depositions in plots receiving
this treatment and the continual chemical analyses

of the water itself.
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The results of these measurements, as reported in

Tables 9, 10, 13 and 14 of the U of A Report make
it clear that the treatment characterized as "O

n3 contained

(control with sprayed distilled water
measurable total dissolved solids (TDS). Moreover,
it is evident from an examination of Section C the
Data Summary Volume (pp. C=15 te C-20 and C-116,

[C=107 to C~109]) of the Report that the TDS con-
sisted of a variety of minerals, several of which

are classically nutrients for plant growth, such as

calcium, magnesium, nitrate, potassium and

sulfltc.4

The use of phrase "distilled water" throughout the

Report is inconsistent with Procedure C-25 (Revision 2)
of the Project Study Plan which provides for the use of
"demineralized water." For the reasons explained in the

of this testimony, we consider the term

"demineralized water" to be the more accurate charace

terization and have adopted such term in lieu of "dise
tilled water."

[t should be noted in this connection that the data in
Tables 13 and 14 of the Report (pp. 66 and 68) are sube-
Ject to correction. Under the Effective Treatment Level
column of Table 13 the ratios should be 1.531, 1.43, 1.38
and 1.22 rather than 2.34. 1.51, 1.40 and 1.23, respece-
tively. This is because the 6.1 lbs/a-yr value at "0"
treatment level was not subtracted from each succeeding
value in computing the ratio. Thus, at 7.4 lbs/a-yr the
ratic should be calculated as (17.33m1nun 6.1)

“ = 1.51.

Similar recalculations are needed for Table 14. The

corrections are offered to achieve accuracy in the rep-
resentation of the data, and in our view do not reflect
upon the validity of the Report or its conclusions.
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Because of the concentrations of ions found in the
water, which are substantially greater than what is
found in precipitation in Arizona [see National

Atmospheric Deposition Data Reports -- Precipita-
tion Chemistry attached as Exhibit RB~5), we cone-
clude that the spray with such demineralized water
should be characterized as a "treatment," not as a

control nor as "Q effective treatment."

Additionally, the use of the term "distilled water"
in the U of A Report should not be taken to mean
that the sprayed water used in such treatinents was

free of nutrients or contaminants.

Nevertheless, if the machine-harvested yield data
for demineralized water spray treatment (i{.e.,
2,594.4 lbs/a for seed cotton and 1.86 bales’/a for
lint) 1is included in the comparison, the differ-
ences are still not statistically different from
the untreated plots. Neither the treatment with
demineralized water containing trace nutrients nor
the treatments with drift simulant at the rates of
7.4, 74.0 or 370.0 1lbs/a-yr produced a significant
effect on yield in comparison with the "no treats

ment" controls.
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such as cotton is corroborated by the Chalk Point

J-year field studies which demonstrated with re-
spect to tree species a critical threshold of leaf
chloride accumulation before effects were observ-
able. [See publications listed in Exhibit RB-1,

Section V as items B.16 and F.8, pp 9 and 11.]

Finally, we should make the comment that conclu-
sions based on the inference of a uniform trend
among data points that are not statistically dif-

ferent are guestionable.

In summation, we do not consider that the data in
the Report is sufficient to support a finding of a
uniform linear trend. Nor are we prepared to con-
clude that a threshold effect on yield would be
cbservable with treatments of drift simulant at
rates less than 74.0 lbs/a-yr without additional
data from treatments at intermediate dose levels

between 7.4 and 74.0 lbs/a-yr.

COMPARISONS OF THE MARANA AND PALO VERDE AREAS

33,

Q.

Do you consider that the results of the field study
at the Marana site are relevant to agriculture in
the vicinity of the Palo Verde Station?

Yes, the U of A field study at Marana is relevant
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36.

to agriculture in the vicinity of Palc Verde. Both
areas are situated in the same arid region. TCotton
and alfalfa included in the Marana field study are
the major crops grown in the vicinity of Palo

Verde. The cotton and alfalfa were grown at the

Marana site using common commercial agricultural
practices. These facts, coupled with analyses of
the monitoring data obtained for both areas, give
us confidence that the information gained from the
field study at Marana would nct be significantly
different from that produced by a comparablie study
in the Palo Verde area. Of course, the monitoring
program for the two areas was designed intentional-
ly to permit an assessment of the differences in
the principal climatic factors which could affect

plant responses to saline drift.

What are the principal climatic factors that could
affect plant responses to saline drift?

The three climatic factors most important to plant
responses to saline drift are: relative humidity;
temperature; and rainfall. Each of these factors

was monitored at Marana and Palo Verde.
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What differences were observed with respect to tem-
peratures, and would you expect such differerices to
have effect on plant responses to saline drift?
Temperatures were generally higher at the Palo
Verde site than at the Marana site. Inasmuch as
the deliquescence point of sodium chloride is rela-
tively insensitive to temperature (at the ranges
found), the differences in temperature between the
two sites probably would have no physical effect on
saline particles that would alter their absorption
or retention by the foliage and their potential

phytotoxicity to the plants.

Why do you consider rainfall to be a significant

climatic factor?

Rainfall can affect the phytotoxicity of foliar

salt deposits by sclubilizing, rinsing and eluting
or leaching salt from leaves. Which of these pro-
cesses predominates and determines the response of
the plant depends on the amount of precipitation
and duraticn of contact. If precipitation is only
sufficient to wet the surface of the leaf, the up-
take of surface salts may be increased, but resi-
dent salts are removed as precipitation continues
and water falls from the foliage. With continued

precipitation, salts may be leached from the
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foliage. In our experience, the rate of removal of
surface salts is initially rapid and then slowly
decreases with increasing duration of precipita-
tion; the preponderance of surface deposits are
removed by about 0.5 cm of rainfall at an intensity
of about 1 cm per hour. Experimental evidence also
indicates that the effectiveness of rainfall in
removing depcsits decreases as the time between
exposure to particles and the application of rain
increases. In other words as the span between
rainfall events increases, the rainfall effects

decrease.

Please give us your observations of the differences
in the rainfall and your opinion respecting the
significance of such differences.

The total rainfall at Marana wac greater than at
the monitored Palo Verde site. However, from a
standpoint of effects of rainfall on plant respons-
es, our evaluation is that the two sites were more
similar than the disparity in total rainfall might
otherwise indicate. We arrived at this judgment,
which 1s admittedly qualitative, on the basis of
two observations apparent from the rainfall data.
Firstly, from May until late September the data

show that the frequency of rainfall events, the
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spans between them and the amount of rainfall were
approximately the same for both sites. Thus, for
most of the growing season, the influence of rain-
fall at both sites would be expected to be approxi-
mately equivalent. Secondly, from late September
to the end of the study, Marana experienced sub-

stantially heavier rainfalls than the Palo Verde
site. However, the amount of rainfall at the Palo
Verde site during this period prcbably was suffie-
cient to produce approximately the same magnitude
of effects (i.e., solubilizing, rinsing, and