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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COPMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

CONSUMERS POWER COMPANY ) Docket Nos. 50-329 OM & OL
) 50-330 OM & OL

(Midland Plant, Units 1 and 2) )

NRC STAFF TESTIMONY OF DR. STEVE Y.H. TSAI
REGARDING CONTENTION 14

Q1. Please state your name and position.

A1. My name is Steve Y.H. Tsai. I am a hydrologist in the Division of

Environmental Impact Studies of Argonne National Laboratory,

Argonne, Illinois. A copy of my professional qualifications is

attached.

Q2. Dr. Tsai, please state the purpose of your testimony.

A2. The purpose of my testimony is to respond to that portion of

Sinclair Contention 14 (formerly revised new contention 5) regarding

cooling pond thennal analysis. Dr. James E. Carson will address

that portion of the contention concerning cooling pond fogging and

icing.

Q3. Did you participate in the preparation of the Final Environmental

Statement (FES) related to the operation of Midland Plant, Units 1

and 27

A3. Yes.
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Q4. Would you please indicate which sections of the Midland FES you

prepared?

A4. Yes. I prepared the following sections:

Section 4.2.4 - Cooling System
Section 4.2.6.2 - Therwal
Section 4.3.1 - Hydrology
Section 5.3.2.2 - Therwal

i

I also prepared the responses to thermal performance issues raised
,

in the comment letters in Section 9 of the Midland FES.

QS. Are you familiar with Sinclair Contention 14?

AS. Yes. It provides:

The Staff DEIS is deficient in that it continues to bas ~e its
analysis of the cooling pond's effectiveness in controlling
thermal discharges (DEIS at 4-6) and ice and fog generation
(DEIS at 5-7) on a study based on cooling pond performance in a
3ubstantially different climatic region. Instead, the DEIS
should analyze information from the Dresden Illinios nuclear

facility)(or other data from a comparably sized and situatedfacility for both purposes, and present the baseline data from
that facility to allow the agency and the public to reach an
informal decision on the adverse effects of the cooling pond.

.

Q6. Dr. Tsai, how was the cooling pond thermal performance analysis

performed?

A6. As stated in Section 4.2.6.2 of both the Draft Environmental

Statement (DES)-OL and FES-OL, the results of the applicant's

cooling pond thernal performance analysis (Tables 4.1 and 4.2) were

derived from both physical thermalhydraulic model tests and

ant?vtical studies, using the power plant design factors and

meteorological data recorded in the Midland plant area.
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The physical model studies were conducted at Alden Researcia

Laboratories, Holden, Massachusetts, in 1969 and 1970. Those

studies were performed for the following purposes: (1) to optimize

the internal baffle configuration; (2) to determine horizontal and

vertical temperature distributions in the pond for various water

surface elevations; (3) to evaluate the method of discharging the

condensercoolingwaterintothepond;and(4)todeterminevalues

for the model surface heat exchange coefficient for comparison with
,

values determined by analytical methods. The applicant applied the
i results of the physical model studies to the Midland cooling pond

analysis, using the methods described in Reference 4; Section 4 of

both the DES-OL and FES-OL, to predict the expected pond thennal
,

performance under various operating conditions.

The basic meteorological data used for the cooling pond thermal per-

formance studies were developed from National Weather Service data,

| collected in the Midland area over the period 1956 through 1966.

Data on dry-bulb and dew-point temperatures, wind velocity, cloud

cover, and air pressure were obtained from Federal Aviation Adminis-

tration observations made at Tri-City airport in Saginaw, Michigan;

this aiport is seven miles from the Midland plant site. Hourly values

of solar radiation were obtained from the weather station at East

Lansing, Michigan.
l

Q7. Did the NRC Staff perform a cooling pond thennal perfonnance

analysis for Midland plant?
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A7. The NRC Staff's hydrothermal analysis consisted of an assessment of

the studies perforned by the applicant. For my assessment, I relied

in part on my experience in applying similar analytical models to

cooling pond studies for other nuclear power plants. The
'

hydrothermal modeling approaches undertaken by the Applicant are

widely accepted, and I determined that they were appropriate.

Therefore, it was not necessary for me to conduct independent

modeling. Rather I reviewed the various assumptions, the values of

the model parameters, and the procedures used by the applicant in

deriving the models and in calculating the pond water temperatures.

08. What is your conclusion regarding the thermal performance studies

conducted by the applicant?

A8. It is my conclusion that the applicant has appropriately conducted

the thermal performance studies for various combinations of plant

operating conditions and meteorological conditions. The modeling

results summarized in Tables 4.1 and 4.2 of the DES and FES

indicated that under maximum guaranteed load conditions for both

units, the monthly averaged pond surface temperatures would vary

from a summer high of 96.8"F to a winter low of 64.1*F for the full

pond area. For the maximum load condition with Unit 1 back-end

limited and Unit 2 valves wide open, the full pond monthly averaged

surface temperature would vary from 100,1*F in July to a low of

| 69.4*F in January. The variability of pond performance studies
!

| indicated that reducing the water level from full pond level (627 ft
,

MSL) to minimum operating level (618 ft MSL) would result in an

i
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increase of about 2*F in the pond surface temperatures. However,

since the minimum expected July water surface elevation would be

about 625 ft MSL, the predicted temperatures, as indicated above,

would increase by less than 2*F under drought year conditions. It

is my opinion that the temperature predictions perforned by the

applicant are appropriate and reasonable, and that the cooling pond

will perform as estimated.

'

Q9. Did the NRC Staff base its DES and/or its FES analysis of the

cooling pond's effectiveness in controlling thermal discharges on a

stud / based on cooling pond performance in a substantially different

climatic region?

A9. No. The thermal performance analysis for the DES and FES was based

on Midland plant operating factors and local meteorological data.
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PROFESSIONAL QUALIFICATIONS

Steve T. H. Tsai

Argonne National Laboratory

I joined the Division of Environmental Impact Studies (DEIS) in July
1979 as a Civil Engineer. My primary responsibilities include (a) reviewing
environmental reports related to hydrothermal analysis for the proposed con-
structionandoperationofanuclearpowerplant,(b)conductingindependent
analysis of the plants' hydrothermal impacts upon the receiving water body,
(c) analyzing the transport mechanisms of radioactive and chemical substances*

in surface and groundwater systems, and (d) assessing the hydrogeologic
impacts associated with coal conversion. Since 1979, I have participated in
the preparatio1 of several environmental impact statements for both nuclear
and non-nuclear projects.

I have a B.S. degree in Civil Engineering from National Taiwan
University (1969), a M.S. degree in Hydraulic Engineering from South Dakota
State University (1972), and a Ph.D. degree in Civil Engineering from the
University of Illinois at Urbana-Champaign (1979).

Prior to adjoining ANL, I was associated with ESCOR, Inc. for five
months. During that period, I was assigned full time to ANL to provide
hydrologic and water-quality impact assessment for the construction and
operation of various energy-related facilities. For about two years
(1974-1975), I was a Senior Engineer with Sargent and Lundy Engineers in
Chicago, where I was in charge of performing advanced analyses of hydraulic
and hydrologic designs in connection with steam electric power plants and
preparing safety analysis reports and environmental reports.

During my graduate years, I have perfonned both analytical and experi-
mental studies on sediment transport in rivers and estuaries; storm drainage;
tracer mixing in turbulent pipe flows; diffusion and dispersion of pollutants
in surface and groundwater systems. The results of these studies have been
published in the Journal of Hydraulics Division, American Society of Civil
Engineers (ASCE), in the Water Resources Research Journal, American Geo-
physical Union (AGU), and in proceedings of several International conferences.
I was awarded the Karl Emil Hilgard Hydraulic Prize by the ASCE in 1980 for

: iny research works in the study of pollutant dispersion.

I am a member of the ASCE, and a registered Professional Engineer,
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