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My name is Charles F. Kennedy and I am the Director and
Chief Engineer of the Division of Water Resources, Massachusetts
Water Resources Commission, which was established by Chapter 21,
ss. 8-16 of the Mascacnusetts General Laws.

Also present at this hearing is a member of my staff,

Mr. Clinton E. Watson, a Resources Planner with the Division of
Water Resources.

The Water Resources Commission has been assigned the respbn-
sibility of ccordinating for the Department of Natural Resources
the review of Environmental Impact Statements submitted under
the provisions of the Environmental Policy Act of 1969. In
carrying out this responsibility, we have drafted and submitted
a letter to the Atomic Energy Commission dated Way.Z, 1972 which
comprises the review response of the resource agencies of the
Commonwealth to the Pilgrim Nuclear Power Station Environmental
Impact Statement. Briefly, this letter guestions the accuracy
of the Environmental Impact Statement, particularly in regard to
certain substantive issues relating to marine resources.

Rather than read the entire letter, which is twelve pages
in leﬁgth, I will submit a copy to the Board and allow particular
major points to be addressed by reoresentatives of the Division
of Marine Fisheries, following my statement.

Massachusetts General Laws, Chapter 21, s. 43, empowers the

Water Resources Commissicn, throusgh its Division of VWater
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Pollution Control, to issue permits for the discharse of indus-
trial waste into any waters of the Commonwealth. An interim
permit was issued on January €, 1969 to Boston Edison which had
an expiration date three vears following the Power Station's
initiation of operation. The permit is subject to a oroviso
that the discharge of effluents from the station will not be
harmful to human or marine life, and was issued based on estab-
lished water quality criteria. This criteria states that allow-
able temperature increase will not exceed the recommended limits
on the most sensitive water use. In the case of the Pilgrim
Nuclear Power Station, the most sensitive water use was deter-
mined to be "marine fisheries". Ongoinz studies should establish
a more definitive limit, and should any problems arise as a
result of the operation of the effluent discharge, corrective
action will be mandated by the Water Resources Commission.

To continue with the Department of Natural Resources
statement, I would like to introduce Mr. Frank Grice, Director

of the Division of Marine Fisheries.

Mr. Chairman, members of the Atomic Safety and Licensing
Board, my name is Frank Grice, Director of the Division of
Marine.Fisheries, Department of Natural Rescurces. I earned a
bachelor of science degree in wildlife management from the
University of Massachusetts in 1650 and did graduate werk in
fisheries biology in 1953 and 1954 at the University of
Minnesota. I am a certified Professional Fisheries Scientist

by the American Fisheries Soclety, and have worked in a
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professional capacity as a fisherv biolosist for the State of
New Hampshire and the Commonwealth of Massachusetts for a total
of 20 years. In addition, I Cirectly supervised ecolosical
investigations on the effects of nower generation in relation to
the marine resources of the Cane Cod Canal for three vears.

The Massachusetts Division of Marine Fisheries is responsible
for protection, manacement and enhancement of living marine
resources witnin territorial limits. ‘hile the Division has no
regulatory authority concerning the operation of Pilerim Nuclear
Power Station, the Massachusetts Water Resources Commission
through the Division of Water Pollution Control determined in
1968 that the most sensitive water use was marine resources in
relation to Pilgrim Nuc}ear Power Plant.

In a statement before this Board on June 18, 1968, I expressed
deep concern over possible deleterious effects of plant operation
on the marine resources. This concern was predicated on the
Division's experience and information recelived on other power
plants in Massachusetts and elsewhere. Because of the lack of
specific information on chemical, mechanical, radioloeical and
thermal considerations relating to the resources and operation
of Pilgrim Nuclear Power Station, I recommended a thorough eco-
logical study with at least two years of preoperational and two
years of postoperational assessment with complete financing by
the applicant. The intent of the recommendation was to nrovide
a factual basis for maximum resource protection for the first

unit.
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I am pleased to report that Boston Edison Comnany has recor-
nized its responsibility for protectins both the environment and
public intere.¢ by initiating and fundins the proposed
investigatior. I believe we have taken a necessary first step
toward the orotection of the marine environment in the vicinity
of Rocky Point.

At this time I am going to call on Leigh Bgidges, Assistant
Director of the Division to review the studies in pror,ress, the
effects to date on the marine resources, and future 2nvironmental

considerations.

gg. Chairman, members of the Atomic Safety and Licensing
Board, myv name is W. Leigh Bridges, Assistant Director of the
Division of Marine Fisheries, Department of Natural Resources.
I received a bachelor of science degree in wildlife manacerent
from the University of Massachusetts in 1959, and a master of
science degree in fisheries biology from Southern Illinois
University in 1961. I am a certified Professional Fisheries
Scientist by the American Fisheries Societv, and have worked in
a professional capacity as a fishery biologist for the State of
Rhode Island and Commorwealth of Massachusetts for a total of
1l years. In addition, I have directlv sunervised three marine
resources power plant studies for the past three years. I am
also the Division's administrative reoresentative and Chairman
of the Administrative-Technical Ccmmittee for the Pilzrim Nuclear

Power Plant Investigations.
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On March 14, 19€9, Boston Edison Ccmpany contracted the
Division of Marine Fisheries to determine the impact of Pilgrim
Nuclear Power Staticn on important marine resources in the vicin-
ity of Roeky Point. The duration of the contract 1s four years
with provisions for extensicn, where the plant has not operated
a minimum of 505 of the time during any quarter of the post-
operacive phase.

The study program is coordinated by an Administrative-
Technical Committee, comprised of reporesentatives from state and
federal agencies and institutions which have either regulatory
authority or an interest in environmental aspects of power
generation. Representation on the Committee includes the
Environmental Protection Agency, the U.S. Fish and Wildlife
Service, Nationa£ Marine Fisheries Service, Massachusetts Divi-
sion of Water Pollution Control, Massachusetts Division of Marine
Pisheries, University of Massachusetts and Boston Edison Compnany.
The furnictions of the Committee are to nrovide overall direction
of the study, review and approve results of investigations, and
recommend changes in scope where necessary. The Committee has
plaved an active and most important role in the development and
conducp of the entire research effort.

Concern for economically important resources has been a
major factor in study design. Qualitative and quantitative
evaluations of lobster and finfish populations have been con-
ducted and will continue after plant operation. Plankton col-
lections have been made twice monthlv, and fish egz and larvae

studies are being performed. A detailed 1life history of the
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Irish moss has been completed, and harvest studles are underway.
Continuous ambient seawater temperatures are recorded at the
plant site. An intensive seasonal survey of the benthic
community has been initiated and will continue after plant
operation. These studies include qualitative and cuantitative
changes as well as biomass determinations. Laboratory studies
include bioassays on the effects of chlorine and upper thermal
tolerances of lobster and five important finfish in the area.

These base line studies will be of paramount importance in
assessing the future operational impact of Pilgrim Unit No. 1 cn
the biota. Postoperational studies currently planned or being
propesed will include an evaluation of plankton entrqinment,
expanded Irish moss studies, verification of thermal nlume char-
acteristics and its ef?acgg-on pelasic finfish, and fish mortal-
ity studies on the intake structure.

The results of the entire research program will be utilized
to recommend corrective measures and operational changes, where
in the judgement of state and federal agencies such changes are
necessary for resource protection. The company has already
agreed to mitigation and correction of adverse effects. Neces-
sary provisions for resource protection will be incorporated in
the applicant's state discl ; permit at the time of renewal.
In the case of a major debilitating effect, mandatorvy chanses
in permit requirements can be made at any time.

In relation to the Environmental Imvact Statement, the
Atomic Energy Commission and applicant have tended to minimize

potential adverse effects. The Division of Marine Flsheries and
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the bepartment of Natural Resources have previously commented

by letter on these statements and detailed review 1s not necescsary
at this time. However, it is our oninion that certa’n assertions
on thermal and mechanical effects of plant operation are judege-
ments which can neither be supported or refuted until the nlant

is operating.

We have exverienced at least two thermal fish kills involvings
severa2l thousands cf fish in relation to one fossil fueled plant.
Similarly, we have evidence of fish entraoment at another fossil
fuel plant averaging 600 adult fish per day for a three-month
period with resultant fish mortalities ranging from 9 to 24%.
Althoush monetary losses may be small in relation to the total
investment 1n these plants and the benefit of the nower preduced,
they are, in my opinion, significant marine resource losses
requiring correcticon. The losses were not oredictable in advance
due to lack of information on the habits and behavior of the
fish and inadequacies in location, operatinz regime, anc struct-
ual design of the plants with respect to environmental
considerations. It 1is noted, however, that once ceficiencies
are apparent at a plant site, technology is available to minimize
these adverse effects. Additional caonital investment may be
required but this would only be a fraction of the net value of
the plant and power prcduced. Enforcement of corrective measures
then becomes a matter for st .te and federal resgulatory acencies.

The Divisicn also disagrees with the final impact statement,
whereby the Commlssion estimated Irish moss losses resulting

from construction of the facility at 40,700 lbs, valued at $1,000.
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Our calculations, based on measurements at the site, indicate

that plant construction destroved aporecximately 1400 ft. of a
shore line habitat for Irish moss. Considering 1271 harvest
statistics, this area 'would have prroduced an average of 52,000 lbs
of sea moss. This quantity is equivalent to 13.6% of the total
harvest in the vicinity of Rocky Point and !Manomet. The estimate
does not consider the harvest during the first two weeks in June
prior to implementation of the study. Therefor?, it is conceiv-
able that the loss could have been as high as 60,000 1lbs, Ve

must also disagree with tne $1,000 value utilized by the

Commission. This value was apparently estimated at the producer

level and does not consider the ultimate value of the oroduct at

the ccnsumer level.

Relative to future considerations, the Commission has limited
its impact review to the first Pilgrim unit. The applicant,
however, has already announced its intention to construct Unit 2
by 1978 and Unit 3 by 1982. As a resource arency, we must con-
sider and plan for these eventualities now. 'We believe we can
take steps to minimize rescurce damase that mav be caused by
Unit 1. However, we are concerned that if larze volumes of ad-
diticnal sea water are recuired for once-through cooling in the
second and third units, the entrainment of onlankton, icthyo-
plankton and lobster larvae will be major environmental
considerations. It is noteworthy that the companv is presently
soliciting entrainment and additional resource assessment pro-
posals during the plannins stages of these additional facilities.

We therefore recommend that existing studies be continued and
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necessary additional studies be conducted on the impact of all

units on the environment.

With the age of rapvid power development at hand, it is
tecomins increasingly apparent that resource enhancement as well
as adequate protection will be a public interest consideration
as wel' as vitally necessarv. The Department of Natural
Resources and the Division of Marine Fisheries strongly recommend
that rescurce enhancement be an inteecral part of the planning
and development of any additional units at the éilgrim site.

In closing, I would like at this time to introduce for the
record, Mr. Randall Fairbanks of the Division's staff.

Mr. Fairbanks and I will be available to answer guestions through-
out these hearings. Mr. Falrbanks is a Research Analvst and
Project Leader of the Division's studies at Pilgrim Nuclear
Power Station. He earned a bachelor of science degree in wild-
life management from the University of Massachusetts in 1960 and
has been employed by the U.S. Fish and Wildlife Service and the
Commonwealth as a Professional Fishery Biologist for 12 yvears.
In addition, he has performed ecological studies associated with
the effects of power plant for the past six years, and is senior
author of the Divis’on's publication entitled "An Assessment of
Power Generation on the Marine Resocurces of the Cape Cod Caral",
published in 1371. He also serves as the Division's technical
representative to the Administrative-Technical Committee on

Pilgrim Nuclear Power Plant Investigations.
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