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.. File 800 UNITED STATES 
PEPARTMENT OF THE INTERIOR 
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Mr. Harold L. Price 
Director of Regulation 
u. S. Atomic Energy Commission 
Washington, D. e. ·20545 . 
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In accordance with your request.dated April 27, 1965, for our comments 
and recommendations ori .the 'application of the Comnionwealth Edis.on 
Company for a license·to construct and operate the Dresden Nuclear 
Power Station, Unit 2 (Docket No. 50-237-), ~e are transmitting copies 
of a report by 'Dr. Theodo~e R. Rice and John P. Baptist entitled 
'.'A Preliminary Evaluatic:in. of Possible Effects on Fish and Shellfish ~ 
of the f>roposed Dre~den Nuclear Power.Station, Unit 2, Grundy County, 
Illinois." · 

We requested· that Mr. ·w°illiam · F,. Carbine, Regional Director, Bureau 
of Commercial Fisheries, .,,Ann Arbor, Michigan, discuss"Dr. Rice 1.s 

. report and the appli~·ation rii.ateriai transmitted by you; with local 
representatives of the·Bureau of Sport Fisheries and Wildlife and 
the Illinois Department of Conser.vation, to obtain th'eir comments in 
\r:i.;ew of local knowledge. . 

·on .the basis of Dr. Rice's report and the comments received from other 
agencies, we believe that plans for control and disposal of radioactive .. ··~·· ... 
wastes are adequate to protect fish and wildlife in the vicinity of the,.. 
proposed plant. The recommendations on.page 6 of Dr. Rice's report .,. .... 
should be carried out by competent au~horities to ensure that no adverse 
effects occur. We request that local Fish and Wildlife Service and 
Illinois Department of Conservation personnel.be consult~d in develop-
ing and reviewing the surveys needed to carry out.these recommendations. 
Mr. Carbine, at the above address, would be happy to assist with the 
necessary coordination if desirable. 

The Illinois Department of Conservation points out that it may be 
possible in the future to improve water quality in the Illinois River 
system. Operation of this and other plants along this river system 
should consider this possibility and nothing should qe permitted which 
might make this task more difficult. 

Rec'd Off. Dir. of Reg. 
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Time ___ /[:_ .IV --
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·we also·request that the. Illinois Department of Conservation be sent 
copies of al:;l. previous and future surveys conducted in connection with 

. this plant and that they be kept informed of any future'. developments. 

' - . . 
·. Fish. and wi],dlife experts believe .that thermal pollution may adversely 
affect aqu~tic resources. ·we recorrnnend that.appropriate studies of 
the" effect of heat~d water be m8.d.e and. p::\.ant. ·operation be modified to 

·minimize any h8.rmful thermal effect on aquatic. life. . " . . ' . 

Although the Atomic Energy Corrnnission feels that its regulatory 
·authority over nuclear power plants includes only those hazards . 
associat'ed :with radioactive materials, we urge that the.hazards" to 

. ,:" fii:;h and wildlife frorl!-·thermal effects be called to tb.e. attention.·,· 
, ~·.,'0f the Corrnn6nwealth Edison .. company and that they be encouraged to 

. discus's· this. matter wt th :representati v;es of the Illinois Department · 
of pOpserv·ation aI].Q. locaLFish and Wildlife Service to develop · 

·' .' ·m.eas\rr~s to minimize th~s. p'j:-oblem. · . · 
' • , - ' c r • 
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We are ~epding a copy of this letter and D~. Rice's report 
Illino'is -'Department. of Cons'ervatio.n for. their information. 
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. S_incer~_ly· your~, 

Corrnnissioner 

to,.th~. 
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A PRELIMINARY EVALUATION OF POSSIBLE EFFECTS ON FISH AND SHELLFISH 

OF THE PROPOSED DRESDEN NUCLEAR POWER STATION, UNIT 2 

GRUNDY COUNTY, ILLINOIS (DOCKET 50•237) ~ 
~ 
l> 

1. Introduction 

By 

T. R. Rice, Director 

and 

J. P. Baptist, Fishery Biologist 
'· 

Radiobiological Laboratory 
Bureau of Commercial Fisheries 

Beaufort, North Carolina 
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The Commonwealth Edison Company of Chicago has applied to the 

Atomic Energy Commission for a construction permit and license to operate 

a nuclear power reactor in Grundy County, Illinois. The proposed reactor 

will be the second one erected at this site, which comprises 953 acres at 

the confluence of the Des Plaines and Kankakee River~. The f~rst reactor 

(Dresden No. 1), a dual cycle boiling water type, has been in operation 

since 1960. 

We understand that the jurisdiction of the AEC in the licensing 

and regulation of nuclear power reactors is limit~d to matters pertaining 

to radiological safety. For that reason, our comments in this repor~ are 

divided into two categories. The first category pertains to radiological 

safety considerations, which are involved in the pending licensing proceed-

ing. The second category contains our comments on the possible effects 

of increased water temperature on fishery organisms. Although these con-

siderations are not.within the jurisdiction of the AEC and are not involved 
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·in the .pending AEC licensing proceeding, they may be of interest to 

appropriate state and local agencies and to the applicant. 

The entry of radioactive materials into the aquatic environment, 

either by design or by accident, might conceivably result in adverse 

effects on the fisheries of the area. It was deemed advisable therefore 

that the Bureau of Commercial Fisheries of the u. S. Fish and Wildlife 

Service review the proposal a~d evaluate the possible effects of the opera-

tion of the proposed reactor on the fisheries. The present evaluation is 

based in part on information presented in "Plant Design and Analysis Report 

of Dresden Nuclear Power Station, Unit 2, vol. III" by the Commonwealth 

Edison Company, Chicago, Illinois. 

2. Description of the Facilitv 

Unit no. 2 ~7ill be a single cycle, forced circulation, boiling 

water reactor substantially similar, except for an increase in size and 

capability, to those authorized for construction at the Oyster Creek site 

in New Jersey and at Nine Mile Point in Ne~·J York. The proposed reactor 

will operate initially at a pm.1er level of approximately 2,300 megawa.tts, 

thermal. Through the use of jet pumps, the recirculation coolant flow 

will require only a two-loop system. 
I 

The reactor vessel and the recircu-
'( 

lation system will be contained within a sealed steel pressure vessel, the 

drywell. The turbine, generator, feedwater heaters, condensate pumps and 

condensate mineralizer will be situated in the turbine building west of 

and adjacent to the turbine building for Dresden no. 1. 

Page 2 of 8 pages 



. . • •• 3.. Radioactive Waste Treatment Facilit-ies 

The waste treatment facility will be located in the radwa~te 

building next to the reactor building. The radwaste building will be a 

two-floor concrete structure ~ontaining the control, processing and storage 

areas necessary to operate the solid and liquid waste processing equipment. 

Radioactive wastes will be gaseous, liquid and solid in fGmp.. 

Gases will be held up for decay of short-lived.isotopes then routed to the 

existing Dresden stack for dispersion to the atmosphere. Liquid wastes 

will be collected, treated, stored and either returned to the co~densate 
~ 

system, stored offSite or diluted with cooling water and discharged into 

the Illinois River. Wastes discharged into the river will not exceed 

maximum permissible concentrations listed in the Code of Federal Regulations, 

Title 10, part 20. Solid radioactive wastes will be shipped to an offsite 

disposal facility. 

4. Hydrology 

The Des Plaines and Kankakee Rivers comprise the upper part of 

the Illinois River system. The normal pool elevation due to the adjacent 

Dresden Island Lock and Dam is 505 feet. Nominal ground elevation at the 

site location of Unit 2 is about 516 feet. River flow data applicable to 

the Dresden site 1961-1964 show that river flow exceeded 3,000 cubic feet 
on 

per second (CFS) or 98% of the.days, and 6,000 cfs on 48% of the days. 

The Des Plaines River below Lockport and the Illinois River are 

used for navigation, sewage disposal and dilution, and condenser cooling 

water for power plants. At and below Peoria, the Illinois River is also 

used for domestic water supply. The Kankakee Rivet is not navigable ·.and 

is used for domestic supply. 
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• •• · ~etailed studies on chemical·composition and biological 

conditions during 1961•1962 indicated that the lower river system was 

biologically degraded. The Dresden analysis states that the U. S. Public 

Health Service ~eported in 1963 that the upper portion of t_lie river 

0 system shows a 9 C. net rise-in temperature clue to river usage. 

5. Fisheries of the Illinois River System 

Commercial· fisheries of the Illinois River and its tributaries 

produced 2,208,600 pounds of fish during 1962, mostly carp, buffalofish, 

catfish, and crappie. (Pm-Jer and Lyles, 1%2). However, the contribution 

from the upper Illinois River to these catches was presumably small, judging 

from the reported difficulty in collecting fish samples in the vicinity 

of the Dresden site. Also, it has been reported by the Public Health 

Service that from July 1961 through July 1962 all stations from Wilmette,. 

Chicago Harbor, and Calumet Harbor to a station 105 miles below the 

Dresden Dam were biologically degraded. 

6.. Radioactivity Monitoring Programs 

Three agencies are involved in some phase of monitoring for the 

presence of radioactivity in the Dresden site environs. The Argonne 

National Laboratory has one monitoring point at Channahon, 3 miles north 

of the Dresden site. The State of Illinois Department of Health analyzes 

air and water from near the reactor site ancl from a point 9 miles down• 

stream from the site. The Commonwealth Edison Company awarded a. contract 

to Controls for Radiation, Inc. in 1962 to conduct a continuing monitoring 

program. A total of 3000 to 4000 radiochemical analyses are made yearly 

and include samples of air, water, slime, plankton, silt, vegetation, fish, 

and milk. Silt, slime, plankton, and fish samples are collected on a 

quarterly schedule and analyzed for gross alpha and gross beta radioactivity. 
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• • •• Fate of Radionuclides in the ~guatic Environment 

When radionuclides are released into the aquatic environment 

various factors tend to dilute and disperse them while other factors tend 

to concentrate them. If the rate. of dilution were the only consideration 

undoubtedly the maximum permissible concentrations of radionuclides l'1hich 

can be disposed of as wastes would be adequate criteria in determining 

tile maximum safe rate of discharge. However, radioactive isotopes are 

adsorbed onto sediments and are concentrated by organisms which require 

many of the stable forms of these elements for their normal metabolic 

activities. In addition, some organisms concentrate radioisotopes not 

normally required but uhich are chemically similar to elements essential 

for metabolism. Furthermore, distribution of radionuclides. can occur by 

their transmission from one organism to another through various trophic 

levels of the food web and by the migration of organisms from the area. 

, 

8. Conclusions and Recommendations Concerning Radioactive Effluents 

The proposed reactor has been designed to operate with a 

minimum o-f environmental contamination by radioactive materials. However, 

these radioactive liquids must be released at a rate which will not exceed 

the maximum permissible limits set forth in title 10, part 20 of the Code 

of Federal Regulations. 

It is concluded that the proposed nuclear reactor can be operated 

without harmful effects to the fisheries provided that a radiological 

monitoring program remains in effect during reactor operation, and 

the findings of this p~ogram are used to govern the discharge of radioactive 

material. 
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POSSIBLE EFFECTS OF INCREASED WATER TEMPERATURE ON FISHERY ORGANISMS 

Large volumes of heated water discharged into_ an aquatic 

environment from a nuclear steam generating plant could result in a 

significant increase in the temperature of the environment near the 

plant. The temperature rise may or may not be sufficient to cause 

mortality among the organisms present, but subtle biological changes .. 
could occur causing long-term changes in the fisheries. 

The thermal requirements of a fishery organism cannot be stated 

with any d·egree of accuracy. By "thermal requirements" here is meant the 

.temperature limits '~hich ,.,ill permit survival at a level which allows for 

continuity of the species. These limits are influenced by season, age,_ 

. size and other factors so that the the.rmal requirements would be quite 

variable and difficult to ascertain. As a controlling factor, the thermal 

requirement of a particular species becomes a level which will permit 

sufficient difference .between resting and active metabol!i.sm to provide 

for essential activities (Brett, 1960). The increased energy demand 

of resting metabolism during elevated temperatures may rob an organism of 

the agility needed to capture its food. It has been proposed that the 

upper limit of required temperature for any species of fish should not 

exceed that which ,.7ould curtail activity below 3/4 of the optimum, i.e. , 

3/4 of the maximum difference between active and resting metabolism 

(Brett, 1960). 
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Although it is l-lell established that certain levels of radio-

active wastes can be discharged into the aquatic environment without 

adverse effects on the fisheries, it is essential to determine .whether 

such discharge adversely affects the organisms in each specific area~ 

To insure that adequate safegu.ards are followed which will 

protect the fisheries from hann, certain requirements must be met. · There-

fore, it is recommended: 

a. That ecological surveys be conducted 2 years prior to plant operation 

and continued on a regular basis after the plant starts operation to 

determine the effects of reactor effluents on plant and animal commun-

ities. 

b. That extensive radiological monitoring of the biota, water, and sedi-

ments of the proximal aquatic environment be continued on a regular 

basis. 

c. That the hydrologic studies in the vicinity of the plant such as 

already have been completed be continued during plant operation to 

determine the extent of any changes which may occur due to discharge 

of radioactive effluents. 

d. That consideration be given to the combined effects of effluent 

discharge from all existing and planned reactors along the shores 
i· r0

1V'e.(, 

of .the ~· 

e.. That the Radiobiological Laboratory be placed on the distribution list 

to receive copies of the survey and monitoring reports for review to 

assist other organizations in determining whether or not unsa~e levels 

of radioactivity have been found in the water, sediments, or biota. 
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Although a temperature rise in the aquatic environment may 

result in a change in species composition, increases in total productivity 

near warm water o_utlets from conventional power plants have been observed. 

Therefore it will be necessary to' follow carefully any changes in total 

productivity in order to properlf evaluate the effects on fishery organisms 

from discharged heatecl i:·mter. 
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