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Enclosed is the testimony of Dr. Robert B. Samworth which the Board
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NRC STAFF TESTIMONY OF ROBERT B. SAMWORTH
ON THE RATE OF EMISSION OF DRIFT
FROM THE PALO VERDE COOLING TOWERS

Please state your name and position.

My name is Robert B. Samworth. I am the Leader of the Environmental

Engineering Section within the Division of Engineering, Office of

Nuclear Reactor Regulation, USNRC.

Do you have a Professional Qualifications Statement?

A copy is attached to this testimuny.

What is the purpose of vour testimony?

To consider what the proper cooling tower drift rate should be for

the PVNGS cooling towers. Specifically, I shall compare the drift

rate utilized in Staff's environmental impact assessment, namely
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0.0044% of the circulating water flow rate, with the results of the
Environmental Systems Corporation (ESC) study which have been cited
by the Applicant's witnesses in their testimony. The ESC Study

measured a drift rate of 0.0002% of the circulating water flow rate

under one of its sampling methods. -

Why did the staff use a drift rate of 0.0044% of circulating water

flow to perform the environmental assessment?

This was the rate, which according to Staff's environmental report
(ER-OL 3.4-3), was the design value for the system and it is the

rate which is specified by the tower manufacturer, the Marley Company.
Were you concerned whether the Marle: rate of 0.0044% could be met?

No. The value was within the range used for other projects and
within the range of measured values for operating cooling towers.

I believe this is a reasonable value even though this rate was
questioned by the Intervenor's consultant, Dr. Michael W. Golay, in

his comments that were supplied in January 1984,
Have you read the testimony of Applicant's witness, Dr. Morton I.
Goldman, which was recently filed in this proceeding regarding

the cooling tower drift rate?

Yes.
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Are you aware of the drift rate which he has recommended?

Yes. Dr. Goldman cites the study performed by ESC as determining
that the drift rate of the Palo Verde cooling towers will be 0.0002%.

Have you reviewed the ESC study?

Yes, I reviewed it briefly when it first came in to NRC in

September 1983,
What is your opinion of the study?

It is a good study. ESC used two different techniques (sensitive
paper and isokinetic sampling) to measure drift rate on three cells
of one cooling tower at Palo Verde. In my opinion, the results
provide reasonable satisfaction that the manufacturer's design

drift rate will be met. The study also demonstrates the difficulties
of measuring drift as evidenced by the fact that the results of the

two sampling methods utilized in thi1s study varied significantly.

Do you think the results of the ESC Study relied upon by Dr. Goldman
(i.e. the 0.0002% drift rate) should be used for estimating the impact
of drift from the PVNGS cooling towers?
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A10. Although the ESC Study aives confidence as to the conservativeness of
the manufacturer's design rate, there are some shortcomings to the
study itself which indicate to me it is better to rely upon the
manufacturer's rate. The Study was conducted under a limited set
of conditions. For example, Table 1, which is attached to-my testimony,
summarizes selected data from the ESC study. The actual co .ection
of the data was done in a four-day period. Although one cell was
measured twice, the study design did not allow computation ot a
confidence interval for the drift rate. The station was not
producing electricity and, as a result, the water temperature was at
about 15°C (59°F) during the studies. During actual operation the
water temperature will range as high as 48°C (118.8°F). Similarly
air temperature during the study period was in the range of 21°C
to 24°C (70° to 75°F) whereas ambient temperature at the site ranges
seasonally from 7°C (19°F) to 47°C (116°F). (See ER-OL § 2.3).

Another limitation of the study was that the quality of the circulating
water during the study was not typical of what will exist during

station operation.

Moreover, the study was not free of defect. The wind speed during
the four days of data collection ranged from a low of about 6 miles
per hour during the study of cell I to a high of about 38 miles per
hour during the sampling of cell N. Although theie are possibly

other varying factors, it appears that wind speed may have affected
the amount of drift recorded since lower drift rates were detected

during the periods of higher wind flow.
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A further problem appears to be that the two sampling methods
utilized in the study (the isokinetic and the sensitive paper
technique) are generally believed to be capable of measuring drift :
rate results that are within + 157 of the true value. However, the
values yielded by the two techniques in the study at Palo Yerde
differed by a factor of about 6 (i.e. the isokinetic sampling
technigue gave an average estimate ot drift rate which is six times
the estimate by the sensitive paper technique.) 1 also note that

in his testimony Dr. Goldman did not use the conservative isokinetic

value but rather has based his analysi1s on potential agricultural

crop damage on the sensitive paper technique which gave a lower value.

Is the drift rate indicated by the sensitive paper technique a

reasonable rate?

The Applicant's witness, Mr. Karl R. Wilber, has reported in his
testimony (at p. 9 and Exhibit W-8) drift rate measurements at

other cooling towers. None of the values for these other towers was
as low as the value for Palo Verde. Moreover, as he notes, the
0.0002% value has only been measured in laboratory environments

where essentially ideal conditions existed.
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In contrast to the values in the ESC Study and for the cooling

towers cited by Mr. Wilber, Table 2, which is attached to my
testimony, shows drift rate values which have been used for

assessing impact at nuclear power stations. Although these are

design values and not measured values (as is the case of the ESC
Study and the cooling towers cited by Mr. Wilber), the values reported
at these stations are considerably higher than the value for Palo

Verde in the ESC report using the sensitive paper method.

Based upon the information presently available, what are your
conclusions regarding the drift value which should be used for

predicting deposition rates at Palo Verde?

I would recommend that the initial assessment of impact for the Palo
Verde cooling towers be based on the more conservative manufacturer's
drift rate of 0.0044%, The ESC Study is useful in cdemonstrating that
the manufacturer's design rate will be met and that any estimate

of dritt based on this value will not underestimate impact.



Fersonal Gualifications Statement

Kobert E. Samworth, Fh.D.
May 29, 19895

Fobert E. Samworth 1s employed by the U.S. Nuclear KRegulatory Commission as
the Leader of the ktnvironmental Engineering Section, Environmental and
Hydrological Engineering Branch, Division ot Engineering, Oftice of Nuclear
kegulation. He has held that position since 1976.

As the Section Leader, major portions of environmental xmpadi statements are
prepared under his supervision., Included are essentially all sections on
non-radiclogical i1mpacts to aguatic and terrestrial resources. Specifically
among impacts for which his section 1s responsible 1s the assessment of the
eftects of cooling tower drifi.

Dr. Samworth 1s the senior staté expert on environmental engineering
questions ard 1s highly gualitied tor this responsibility through education
and traiing. He holds a .S, degree 1n Civil Engineering from the
University of LDelaware, an M.5. degree 1n Sanitary Engineering from the
Johrs MHopbine Universi'y, and the Fh.D. degree in Civil Engineering trom
Cornelil University.

Dr. Samworth joined the regulatory steff i1n October, 1972, as an
envircnmental engineer during the period aof the NRC's i1nitial NEFA reviews
of nuclear pows plant license applications. He pertormed reviews related to
impacte of power plant operation on water quality and water use and provided
Environmental Impa:t Statement 1nput for several projects prior to assuming
the responsibilities of Section Leader, He participated in the development
of review procadures s set forth 1n the Environmental Standard Review
Flans, revicions to hegulatory Guide 4.2, and revisions to NRL's regulations
for environmental reviews found 1n 10 CFR Fart 51.

Frior ta Joining NRC he was the Chiet ot the Grants, Research, and
Statistics Branch with the Department of Environmental Services ot the
Goavernment of the District of Columbia. There he was responsible {for
evaluating new technology for achieving department oblectives 1n water
supply, wasterwater collection and treatment, and solid waste collection and
dispousal. He served as liason between laboratory scientists and design
engineers 1n the design of the treatment processes employed at the
District s new wastewster treatment plant.

Betore that he was employed as a Fublic Mealth Engineer with the Tennessee
Valley Authority where he conducted research concerning environmental
problems associlated with power generation at steam- and hydro-electric
generation tacilities.



£ I, Susaary of Pale Verde Cocling Tower Test Results From the ESC Study.
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TABLE 2.

Station

Ry ansas
Feaver valley
beaver valley
Byron

Byron

Catamte
Catanda
Ferle,

Farley

Fersi

Grend Bult
Grand Bult
Harr1s(Shearon!
Hatch

katch

Hope Crees
Limerick
Liserich
Falisades
Falo Verde
Falo Verde
Paloc Verde
Peach Bottos
Peach Bottos
Perry

Perry
Prairie Island
Frairie lsland
Rancho Seco
Fiver beng
Sequoyan
Sequoyeh
Suequehanna
Vogtle
Vogtle

Unit Capac- Cooling

NS e e B Gl B3 B e G

P e e wee D

ity Systea
Mwe  Type

858 Natd
810 NatD
852 NatD
1120 Natl
1120 NatD
1145 CircMech
1145 CircMech
E14 MechD
804 Mechl
1053 NatD
1250 NatD
1250 NatD

915 NatD

771 Natl

757 Natl
1067 Natl
1065 NatD
1065 NatD
635 MechD
1304 Circhech
1304 CircMech
1304 Circhech
1051 MechD
1035 MechD
1205 Na'D
1205 NatD
507 MechD
SO0 Mechl
871 NatD
934 (1 clech
1148 NatD
1128 NatD
1057 NatD
1100 Naty
1100 NatD

Fower Flant Cooling System Data

Dridt  Nater
kate Source
1

(.01 #rransas R,
¢.05 Ohio River
0,013 Ohio River
0.002 Rock K.
0,002 Rock F.
0,008 Catawba R,
0,008 Catawba R,
0.1 Chatahoochee K.
0.1 Chatahoochee k.
(0.1 Lake Erie
0,008 Mississippl
0,008 Mississippl
0,002 Cape Fear R.
0.1 Altamaha R,
0.1 Altamaha K.

0,00375 Delaware R.

0.03 Schuylkill K,
0.03 Schuylkill R,
0.00% Lake Michigar
0.0044 Phoenix Sewage
0.0044 Fhoenix Sewage
0. 0044 Phoenix Sewage
(0,7 Susquechanna R,
20,2 Susquebanna R,

(0,01 Lake Erie
0,01 Lare Erre
0.2 Mississippi R,
(0.2 Miss1ssippi R,
0,01 Folsom South Canal
0,01 Mississippl
0.0 Tennessee K.
0,01 Tennessee K.
0,002 Susquehanna R,
G.008 Savannah K.
G.008 Savannah K.
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