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SUMMARY AND CONCLUSIONS 

This environmental statement was prepared by the U. S. Nuclear Regulatory Commission, Office of 
Nuclear Reactor Regulation (the staff). 

1. The action is administrative. 

2. The proposed action is the issuance of operating licenses to Commonwealth Eqison Company, 
Chicago, Illinois, for the startup and operation of the LaSalle County Station (the station), 
located near the Illinois River in LaSalle County about 55 km (35 miles) WSW from Joliet, 
Illinois (Docket Nos. 50-373 and 50-374). 

The facility will employ two boiling-water reactors to produce up to 3293 megawatts thermal 
{MWt) per unit. A steam turbine-generator will use this heat to provide up to 1078 megawatts 
electrical (MWe) of electrical power capacity per unit. The maximum design thermal output 
of each unit is 3434 MWt with a corresponding maximum calculated electrical output of 1124 
MWe. The exhaust steam will be condensed by water circulated through a constructed cooling 
lake; makeup and blowdown water will be taken from and discharged to the Illinois River. 

3. The information in this statement represents the second assessment of the environmental 
impact associated with the LaSalle County Station pursuant to the guidelines of the National 
Environmental Policy Act of 1969 (NEPA) and 10 CFR Part 51 of the Commission's Regulations. 
After receipt of an application, in 1971, to construct this station, the staff carried out 
a review of impacts that would occur during the construction and operation of this station. 
This evaluation was issued as a final environmental statement in February 1973. As a 
result of this environmental review, a safety review, an evaluation by the Advisory Committee 
on Reactor Safeguards, and a public hearing in Morris, Illinois, the AEC (now NRC) issued 
permits, in September 1973, for the construction of Units 1 and 2 of the LaSalle County 
Station. As of July 1978, the construction of Unit 1 was 72% comolete and Unit 2 was 47% 
complete. With a prqposed fuel-lqaqinq date o{ December 1q79 for.Unft 1 .and Decemb~r l9AO 
for Unit 2, the appl1cant has pet1t1oned for 11censes to operate both un1ts and nas sub­
mitted (April 1977) the required safety and environmental reports to substantiate this 
petition. The staff has reviewed the activities associated with the proposed operation of 
this plant, and the potential impacts, with both beneficial and adverse effects, are sum­
marized as follows: 

a. A total of approximately 1240 hectares {3060 acres) will be used for the LaSalle 
County Station site, of which 833 hectares (2058 acres) will be occupied by the 
cooling lake. Approximately three hectares {7 acres) of land will be occupied by 
transmission line tower bases, preempting agricultural use of this area (Sec. 2.2.2). 

b. The heat dissipation system will require a maximum expected consumptive use {by evapo­
ration) of 1.12 m3/s {39.4 cfs) of makeup water. This represents about 2.7% of the 
minimum recorded flow of the Illinois River near the site and 1.2% of the 7-day, 10-year 
low flow. The thermal alterations and increases in total dissolved solids concentrations 
will not significantly affect the aquatic productivity of the river (Secs.5.3.6 and 
5.4.2). 

c. Aquatic organisms entrained in the makeup water system will be killed because of 
thermal and mechanical shock, although some may escape the condenser inlet and be 
discharged back to the Illinois River. Therefore, the maximum impact based on the 7-
day, 10-year low-flow rate of the river will be the destruction of 3% of the entrainable 
organisms present in the river as it passes the station intake during such a period 
(assuming homogeneous distribution of biota in the river). Additionally, densities of 
aquatic biota are low in this stretch of the Illinois River, which should further 
reduce entrainment and impingement effects. Thus, impingement and entrainment are not 
expected to constitute a significant impact even during periods of low river flow 
(Sec. 5.4.2). 

d. Chemicals and sanitary wastes discharged to the Illinois River will be diluted such 
that the concentrations will not affect water users or aquatic biota (Sec. 5.3.5). 
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e. There will be a potential for rime ice formation on vegetation close to the cooling 
lake and the occurrence of light steam fog in the area and over a state road and 
county highway near the site during about 100 to 200 hours per year. In addition, 
considerable dense fog and some icing is expected to occur ten days on a township road 
just north of the cooling lake during 100 to 200 hours of the year (Sec. 5.4.1.2). 

f. The risk associated with accidental radiation exposure is very low (Sec. 7.2). 

g. No significant environmental impacts are anticipated from normal operational releases 
of radioactive materials. The estimated maximum integrated dose to the U. S. popula­
tion due to operation of the station is 43 man-rem/year, which is less than the normal 
fluctuations in the 27 million man-rem/year background dose received by the estimated 
U. S. population in the year 2000 (Sec. 5.5.2). 

h. Runoff from the cooling lake dike during heavy rains may cause erosion of the dike and 
of the banks of the drainage stream (Sees. 5.2 and 4.2.1). 

4. The following Federal, state, and local agencies were requested to comment on the draft 
environmental statement issued in March 1978. 

Advisory Council on Historic Preservation 
Department of Agriculture 
Department of the Army, Corps of Engineers 
Department of Commerce 
Department of Health, Education and Welfare 
Department of Housing and Urban Development 
Department of the Interior 
Department of Transportation 
Department of Energy 
Environmental Protection Agency 
Federal Energy Regulatory Commission 
Illinois State Clearing House 
Illinois Department of Public Health 
Illinois Institute for Environmental Quality 
Board of Supervisors for LaSalle County, Illinois 

Comments on the draft environmental statement were received from the following: 

Department of Agriculture 
Department of the Interior 
Department of Health, Education, and Welfare 
Department of Housing and Urban Development 
Department of Agriculture, Forest Service 
Department of Energy 
Environmental Protection Agency 
Illinois Department of Health 
Elaine Walsh 
Mrs. Susan Mulhall 
Commonwealth Edison 

Copies of these comments are appended to this final environmental statement as Appendix A. 
The staff has considered these comments and the responses are located in Section 11. 

5. This final environmental statement was made available to the public, to the Environmental I · 
Protection Agency, and to other specified agencies in.November 1978. 

6. on' the basis of the analysis and evaluation set forth in this statel)lent·, ·and after weighing 
the environmental, economic, technical and other benefits against environmental costs, and 
after considering available alternatives at the construction s~age,' it is'concluded that 
the action called for under NEPA and 10 CFR Part 51 is the issuance.of operating licenses 
for Units 1 and 2 of the LaSalle County Station subject to the foll.owing conditions for the 
protection of the environment: 

a. Before engaging in additional construction or operational activities which may result 
in a significant adverse environmental impact that was not. evaluated or that is sig­
nificantly greater than that evaluated in this environmental ,statement, the applicant 
shall provide written notification to the Director, Division of Site Safety and 
Environmental Analysis. 
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b. The applicant will carry out the environmental (thermal, chemical, radiological, eco­
logical) monitoring program outlined in this statement and in the final environmental 
statement for the construction permits as modified and approved by the staff and 
implemented in the environmental technical specifications incorporated in the operating 
licenses for the LaSalle County Station (Sec. 6). 

c. If, during the operating life of the station, effects or evidence of irreversible 
damage are detected, the applicant will provide to the staff an analysis of the 
problem and a proposed course of action to alleviate the problem. 

d. The applicant will conduct a coliforms monitoring program as an indicator of potential 
hazards of the cooling la~e to public health. If a health hazard is declared, public 
access to the lake will not be allowed until concentrations of fecal coliforms fall 
below maximum recommended levels (Sec. 6.2.6). 

e. After the first year of operation of Unit 2, the applicant will submit to the staff 
for review and approval a recreational use plan for the station cooling lake. This 
plan must be approved by· the staff prior to any public use of the cooling lake (Sec. 
6.2.6). 

f. The applicant will institute the requirements related to the problem· of erosion of the 
cooling lake dike and drainage stream banks during heavy rains (Sees. 6.3.4 and 4.2.1). 
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FOREWORD 

This environmental statement was prepared by the U. S. Nuclear Regulatory Commission, Office of 
Nuclear Reactor Regulation (the staff), in accordance with the Commission's regulation, 10 CFR 51, 
which implements the requirements of the National Environmental Policy Act of 1969 (NEPA). 

The NEPA states, among other things, that it is the continuing responsibility of the Federal 
Government to use all practicable means, consistent with other essential considerations of 
national policy, to improve and coordinate Federal plans~ functions, programs, and resources to 
the end that the Nation may: 

Fulfill the responsibilities of each generation as trustee of the environment for 
succeeding generations. 

Assure for all Americans safe, healthful, productive, and esthetically and culturally 
pleasing surroundings. 

Attain: the widest range of beneficial uses of the environment without degradation, 
risk to health or safety, or other undesirable and unintended consequences. 

Preserve important historic, cultural, and natural aspects of our national heritage, 
and maintain, wherever possible~ an environment which supports diversity and variety· 
of individual choice. 

Achieve a balance between population and resource use which will permit high standards 
of living and a wide sharing of life's amenities. · 

Enhance the quality of renewable resources and approach the maximum attainable re­
cycling of depletable resources. 

Further, with respect to major Federal actions significantly affecting the quality of the human 
environment. Section 102(2}(C) of the NEPA calls for preparation of a detailed statement on: 

(i) the environmental impact of the proposed action; 

(ii) any adverse environmental effects which cannot be avoided should the proposal be 
implemented; 

(iii) alternatives. to the proposed action; 

(iv) the relationship between local short-term uses of man's environment and the mainte­
nance and enhancement of long-term productivity; and 

(v) any irreversible and irretrievable commitments of resources which would be involved in. 
the proposed action should it be implemented. 

An environmental report accompanies each application for a construction permit or a full-power 
operating 1 icense. A puDlic announcement of the availability of the report is made. Any comments 
by interested persons on the report are considered by the staff. In conducting the required 
NEPA review, the staff meets with the applicant to discuss items of information in the environ­
mental report, to seek new information from the applicant that might be needed for an adequate 
assessment, and generally to ensure that the staff has a thorough understanding of the proposed 
project. In addition, the staff seeks information from other sources that will assist in the 
evaluation and visits and inspects the project site and surrounding vicinity. Members of the 
staff may meet with state and local officials who are charged with protecting state and local 
interests. On the basis of all the foregoing and other such activities or inquiries as are 
deemed useful and appropriate, the staff makes an independent assessment of the considerations 
specified in Section 102(2}(C) of the NEPA and 10 CFR Part 51. 

X 
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This evaluation leads to the publication of a draft environmental statement. prepared by the 
Office of Nuclear Reactor Regulation, which is then circulated to Federal. state and local 
governmental agencies for comment. A summary notice is published in the Federal Register of the 
availability of the applicant's environmental report and the draft environmental statement. 
Interested persons are also invited to comment on the proposed action and the draft statement. 

After receipt and consideration of comments on the draft statement, the staff prepares a final 
environmental statement, which includes a discussion of questions and objections raised by the 
comments and the disposition thereof; a final benefit-cost analysis, which considers and balances 
the environmental effects of the facility and the alternatives available for reducing or avoiding 
adverse environmental effects with the environmental, economic, technical, and other benefits of 
the facility; and a conclusion as to whether--after the environmental, economic, technical, and 
other benefits are weighed against environmental costs and after available alternatives have 
been considered--the action called for, with respect to environmental issues, is the issuance or 
denial of the proposed permit or license or its appropriate conditioning to protect environmental 
values. 

This environmental review deals with the impact of operation of the LaSalle County Nuclear 
Station. Assessments that are found in this statement supplement those described in the final 
environmental statement that was issued in February 1g73 (FES-CP) and those described in the 
hearing board decisions of 5 September 1973 (6AEC645), 19 October 1973 (ALAB-153, 6AEC821), 
18 March 1974 (7AEC288). and 15 April 1974 (ALAB-193, 7AEC423) in support of issuance of con­
struction permits for the units. The information to be found in the various sections of this· 
statement updates the above assessments in four ways: (1) by identifying differences between 
environmental effects of operation (including those which would enhance as well as degrade the 
environment) currently projected and the impacts that were described in the preconstruction 
review; (2) by reporting the results of studies that had not been completed at the time of 
issuance of the FES-CP and which were under mandate from the NRC staff to be completed before 
initiation of the operational review; (3) by evaluating the applicant's preoperational monitoring 
program and factoring the results of this program into the design of a post-operational surveil­
lance program and into the development of environmental technical specifications; and (4) by 
identifying studies being performed by the applicant that will yield additional information 
relevant to the environmental impacts of operating the LaSalle County Nuclear Station. 

The staff recognized the difficulty a reader would encounter in trying to establish the confor­
mance of this review with the requirements of the National Environmental Policy Act with only 
"updating information." Consequently, a copy of the FES-CP was included in the draft environ­
mental statement as Appendix I. In addition. introductory r~sum~s in appropriate sections of 
this statement summarize both the extent of "updating" and the degree to which the staff considers 
the subject to be adequately reviewed. 

Copies of this statement are available for inspection at the Commission's Public Document Room, 
1717 H Street N.W .• Washington, D.C., and at the library of the Illinois Valley Community 
College, Rural Route No. 1, Oglesby, Illinois. Single copies of this statement may be obtained 
as indicated on the inside front cover. 

Dr. S. S. Kirslis is the NRC Environmental Project Manaqer' for this project. Dr. Kirslic; 
may be contacted at (301)492-8426, or at the following address: 

Division of Site Safety 
and Environmental Analysis 

Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 





1. INTRODUCTION 

1.1 HISTORY 

In November 1971, the Commonwealth Edison Company (applicant) filed an application with the 
Atomic Energy Commission (now Nuclear Regulatory Commission) for a permit to construct the 
LaSalle County Station. Construction Permits CPPR-99 and CPPR-100 were issued accordingly on 
September 5, 1973, following reviews by the AEC Regulatory Staff and its Advisory Committee on 
Reactor Safeguards and after public hearings before an Atomic Safety and Licensing Board in 
Morris, Illinois, on July 18, 19 and 20, 1973. The conclusions reached in the staff's environ­
mental review were issued in a final environmental statement in February 1973.* 

As of July 1978. construction of Unit 1 was approximately 72% complete and the reactor is es- . 
timated by staff to be ready for loading of fuel in December 1979. (Unit 2 was approximately 56% 
complete and the tentative fuel-loading date is estimated by staff to be December 1980). Each 
unit has a boiling-water reactor which will produce up to 3293 MWt and a net electrical output 
of 1078 MWe. 

In April 1977, Commonwealth Edison Company submitted an application including a final safety 
analysis report (FSAR) and environmental report (ER)** requesting issuance of operating licenses 
for ~nits 1 and 2. Those documents were docketed on May 12, 1977, and the operational safety and 
environmental reviews were initiated at that time. 

1.2 PERMITS AND LICENSES 

The applicant has provided a status listing of environmentally related permits, approvals, 
licenses, etc. required from Federal, regional, state, and local agencies in connection with the 
proposed project. This information is provided in Chapter 12 of the ER. The staff has reviewed 
that listing and is not aware of any potential non-NRC licensing difficulties that would sig­
nificantly delay or preclude the proposed operation of the station. 

Pursuant to Section 401 of the Federal Water Pollution Control Act Amendments of 1972 and relative 
to the operating license application, the Illinois Environmental Protection Agency issued a water 
quality certification on December 30, 1976. 

The Illinois Environmental Protection Agency also issued a National Pollutant Discharge Elimina­
tion System (NPDES) permit on December 30, 1976. The NPDES permit became effective immediately. 
The permit expires on May 31, 1981, and its conditions are applicable to the discharges of the 
LaSalle County Station. 

*Hereinafter this will be cited as the FES-CP. 
**LaSalle County Station Environmental Report, Operating License Stage, Vol. 1&2, Commonwealth 

Edison Company (hereinafter this will be cited as the ER, with specific section number, page 
number, etc.). 
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2. THE SITE 

2.1 RESUME 

The staff revisited the LaSalle County Station in June 1977 to determine what changes had oc­
curred at the site and in the surrounding environs since the preconstruction environmental re­
view in 1972. Of interest were changes in regional demography predictions and in land use. 
Projections of population distribution have been updated and expanded to the year 2020. Land 
use in the area has changed as a result of construction of the station. Major land use changes 
have been at the station site and involve conversion of rural acreage to station use, e.g., 
permanent plant structures, construction facilities, warehouses, parking lot, roads, cooling 
lake, railroad spur and transmission rights-of-way. 

Changes in the local economy due to construction are discussed in Section 2.2.3. 

The water use section has been updated with new information, and additional water quality data 
collected since the issuance of the FES-CP have been incorporated into Section 2.3 to provide 
more complete pictures of the water quality of the Illinois River and of the local groundwater 
resources. 

The meteorological section (Sec. 2.4) has been updated to include new information for the region 
and the site. 

Additional background information related to the terrestrial and aquatic biota within the 
environs of the site and the Illinois River is provided in Section 2.5. 

Section 2.6 contains information on the background radiological characteristics of the site 
area. This provides information that was not presented in the FES-CP. · 

All pertinent geological and seismological data are provided in the applicant's final safety 
analysis report (FSAR). The results of the staff's evaluation of the FSAR will be presented in 
the safety evaluation report (SER). Issuance of this.environmental statement precedes issuance 
of the SER. , 

2.2 REGIONAL DEMOGRAPHY AND LAND USE 

2.2.1 Changes in Population 

The applicant has updated and expanded data on population distribution within eight kilometers 
(5 miles) of the site and has included the most recent projections of population up to the year 
2020 for the area within 80 kilometers (50 miles) of the site (Figs. 2.1 and 2.2). 

In 1970, the population within 80 kilometers (50 miles) was 933,907; this is expected to increase 
to 1,658,377 by the year 2020 according to the most recent projections (Fig. 2.1). The 1970 and 
projected 2020 populations of the cities within 80 kilometers (50 miles) which had 1970 popula­
tions of 10,000 or more are shown in Table 2.1, and the population data for all communities 
within 25 kilometers (15 miles) are given in Table 2.2. The towns within 80 kilometers (50 
miles) are shown in Figure 2.3, and the major transportation routes in the area are shown in 
Figure 2.4. 

Results of a house count conducted by the applicant in August 1975 indicated that the population 
within eight kilometers (5 miles), estimated to be 720 persons in 1971 (FES-CP), had increased 
to 1106 persons. It is projected that during the period 1975-2020, the population of the area 
will increase by 15% (ER, Fig. 2.1-7). 

Twenty LaSalle County Station operating staff members (17% of the permanent staff currently at 
the plant) and their families have relocated into the local area (ER, Supp. 1, Q340.02-l). All 
have moved into the communities within 25 kilometers (15 miles) of the station, including Ottawa, 
Marseilles, and Streator. The population increase resulting from these relocations is estimated 
to be 64 persons (ER, Supp. 1, Q340.02-l). 
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Table 2.1. 1970 and Projected 2020 Populations of Largesta Cities 
within 80 Kilometers of the Site 

Distance (km) 2020 

Cityb 
and Direction 1970 Projected 
from the Site Population Population 

Ottawa . 18 NW 18,716 25,904 
Streator 19 sw 15,600 21,433 
LaSalle 37 WNW 10,736 14,172 
Peru 39 WNW 11,772 19,537 
Joliet 57 ENE 80,378 127,627 
Aurora 64 NNE 74,182 119 '100 
Romeoville 66 NE 12,674 33,120 
Kankakee 69 ESE 30,944 42,365 
Naperville 72 NE 23,885 56' 185 
Woodridge 76 NE 11,028 27,451 
DeKa 1 b 77N 32,949 73,346 
St. Charl esc 79 NNE 11 ,895 22,601 

alncludes all cities with 1970 populations of 10,000 or more persons. 
bAll cities listed are in Illinois. 
COnly part of this city's population lives within 80 kilometers of the 
site. 

Adapted from ER, Table 2.1-3. 

Table 2.2. 1970 and Projected 2020 Populations for all Communities 
within 25 Kilometers of the Site 

Distance (km) 2020 
and Direction 1970 Projected 

City from the Site Population Population 

Seneca 9 NE 1 '781 2,695 
Ransom 10 s 440 796 
Kinsman 10.3 SE 153 215 
Marseilles 11 NNW 4,320 6,579 
Grand Ridge 13.2 w 698 970 
Verona 14.5 ESE 220 320 
Streator East (U)a 17 sw 1,660 3,128 
Ottawa 18.2 NW 18,716 25,904 
Streator West (U) 18.3 sw 2,077 2,812 
Streator 19 sw· 15,600 21,433 
Nap late 19.6 WNW 686 901 
Kangley 20 WSW 290 417 
Mazon 20.4 E 727 1 '107 
South Streator (U) 21.6 sw 1,869 2,836 
Morris 24.3 ENE 8,194 12,328 

a(U) indicates unincorporated area. 
Adapted from ER, Table 2.1-3. 
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Fig. 2.3. Map Showing Location of LaSalle County Station. 
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2.2.2 Changes in land Use 

The area within a 16-kilometer (10-mile) radius of the site (Fig. 2.5), as well as the remainder 
of LaSalle and Grundy Counties, is predominantly agricultural, a condition on which construction 
of the station has had no appreciable effect. 

Subsequent to the issuance of the FES-CP, the initially proposed 2775-hectare {6860-acre) con­
struction site was reduced to 1240 hectares (3060 acres), of which 833 hectares (2058 acres) 
comprise the cooling lake (ER, p. 2.1-6). During construction, a total of 15 residences"were 
relocated from the site and along the makeup and blowdown pipeline corridor between the cooling 
lake and the Illinois River. The site construction preempted agricultural use of 1240 hectares 
(3060 acres), about 0.46% of the total farmland in LaSalle County (ER, p. 2.1-6). Specific 
land use modifications have included the building of construction facilities, permanent plant 
structures, parking lot, road, cooling lake and dike, and a 10.5-kilometer (6-mile) railroad 
spur from the Santa Fe line south of the site. As of January 1976, 750 hectares (1850 acres) of 
the 1240 hectares (3060 acres) expected to be used for the plant site and cooling lake had been 
cleared of vegetation. 

Approximately three hectares {7 acres) of land will be occupied by transmiss1on tower bases 
(ER, p. 4.2-2). The area directly under the towers will to a large extent retain its precon­
struction agricultural productivity. 

2.2.3 Changes in the Local Economy 

During the peak construction period (fourth quarter 1976) there were 2500 trade craftmen on the 
site. ~lost of the workers have been hired from the neighboring communities, including Streator, 
Ottawa, Joliet, and Kankakee. Wages totaling $19 million (current dollars) are expected to be 
paid during the construction period. 

2.3 WATER USE 

2.3.1 Regional Water Use 

There have been no major changes in water use in the region since issuance of the FES-CP. 

2.3.1.1 Surface Water 

The Illinois River, the primary surface stream in the region, provides an abundant supply of 
water and serves as a major transportation route for commercial and recreational navigation. 
The average river flow near the site is 304 m3/s (10,750 cfs). Peoria, Illinois, 155 kilometers 
{97 river miles) downstream from the site, is the nearest point where the river is used for a 
municipal water supply (ER, p. 2.1-7). Seven industrial users within 80 kilometers (50 river 
miles) downstream of the site are listed in Table 2.3. 

The river traffic· passing by the site consists primarily of cargo barges. During 1974, 15,198 
barges traveled downriver through the Dresden Lock and 14,286 barges traveled upriver through 
the Marseilles Lock (ER, p. 2.1-7). The tonnages of various commodities carried by these barges 
are listed in Table 2.1-12 of the ER. Pleasure boating is the primary recreational use of this 
stretch of the Illinois River. A total of 1994 pleasure craft passed through the Dresden Lock 
in 1974 (ER, p. 2.1-7). There is some sport fishing, water skiing, and swimming in the area. 
There currently is no commercial fishing on the Marseilles Pool of the river. 

2.3.1.2 Groundwater 

In the area surrounding the site, heavy reliance is placed on the abundant groundwater resources 
available, in particular those of the Cambrian-Ordovician aquifer. Within 40 kilometers {25 
miles) of the site, there are 12 major municipal and industrial groundwater pumping centers (ER, 
Table 2.4-9). In 1974 total pumpage averaged 5.7 x 107 L/d {1.5 x 107 gpd). Three major indus­
trial and six public groundwater supply points are within 16 kilometers (10 miles) of the site 
(ER, Tables 2.4-9 and 2.4-10). None is closer than eight kilometers (5 miles}, as shown in the 
ER, Figure 2.4-13. 

Groundwater levels have been declining because of increasing withdrawals from the Cambrian­
Ordovician aquifer. Between 1963 and 1971, potentiometric levels declined 7.3 meters (24ft) at 
Ottawa, 5.2 meters {17ft) at Marseilles, 5.5 meters (18ft} at Seneca, and 11.6 meters (38ft) 
at Oglesby. However, there has been little decline indicated at the station site (ER, Figs. 
2.4-12 and 2.4~15). 
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Table 2.3. Industrial Water Use along Illinois River within 80 Kilometers 
(50 river miles) Downstream of the Site 

Average 
River Withdrawal 
Milea Industry (L/s) Use 

248.7 Illinois Nitrogen Corp. 760 Industrial, potable, 
sanitary 

246.7 National Biscuit Co. 30 Industrial 
246.6 Marseilles Hydroelectric Plant Negligible Industrial 
223 Foster Grant Co.b 
223 Westclox Corp. 20 Industrial, sanitary 
211.9 Hennepin Power Station 10,370 Industrial 
209 Jones & Laughlin Steel Corp. 190 to 220 Industrial 

aThe station's intake and discharge structures on the Illinois River are near 
River Mile 249.5. 

bwater intake is not currently being used. 
Adapted from ER, Table 2.1-13. 

2.3.2 Surface Water Hydrology 

The major stream in the region is the Illinois River, which has a drainage area of 21,391 square 
kilometers (8259 mi 2) at Marseilles four kilometers (2.5 miles) downstream of the site. 1 The 
river flows generally southwesterly from its source (the confluence of the Des Plaines and 
Kankakee Rivers) to its confluence with the Mississippi River near Grafton. The river is regulated 
by locks and dams throughout its length (see Fig. 2.6). 

The cooling lake intake and discharge are on the Marseilles Pool of the Illinois River near River 
Mile 249.5. The Marseilles Dam is four kilometers (2.5 miles) downstream and the Dresden Dam is 
35 kilometers (22 miles) upstream. The closest station boundary is approximately three kilometers 
(2 miles) south of the river. 

The average discharge at Marseilles Dam for the period 1919 thru 1976 was 304 m3/s (10,750 cfs).l 
The 7-day, 10-year recurrence-interval low flow is 91.4 m3/s (3228 cfs). The minimum recorded 
daily flow, 41.3 m3/s (1460 cfs), occurred on 16 October 1943, and the maximum daily flow, 
2660 m3/s (93,900 cfs), occurred on 14 July 1951. 1 The minimum flow can be expected to last one 
day approximately once in every 150 years (ER, p. 2.4-4). 

The river is approximately 245 meters (800 ft) wide at the station's outfall structure and widens 
to 275 meters (900 ft) in the next 300 to 400 meters (1000 to 1500 ft) downstream. The average 
depth is about three meters (10 ft}, and the river is channelized for barge traffic. 

River velocities near the discharge area are not well known. The U. S. Geological Survey on 
14 September 1972 measured the velocity distribution across the river at a flow of 382 m3/s 
(13,500 cfs) (ER, p. S.lA-20 and 21). The depth average velocity was 0.51 m/s (1.68 ft/s). For 
a flow of 112 m3/s (3940 cfs}, the river velocity is calculated to be 0.15 m/s (0.48 ft/s) (ER, 
p. S.lA-50 thru 52} (assuming that the ratio of the two velocities is just the ratio of the two 
flows). This assumption of linear relation between flow and river velocity is reasonable since 
dam regulation maintains water level variations of less than 0.3 meter (1 ft) between normal and 
low flow. 

Ambient river temperatures at Marseilles vary from a minimum of l.l°C (34°F) in the winter to 
3l.l°C (88°F} in August.2 Monthly minimum, average, and maximum temperatures are listed in 
Table 5.2. 

South Kickapoo Creek flows into the Illinois River approximately 400 meters (1300 ft) downstream 
of the station's discharge structure. Water depth of the South Kickapoo ranges from about 0.5 to 
2 meters (2 to 7 ft) near the mouth and is about 0.5 meter (2 ft) at a location approximately one 
kilometer (0.6 mile) upstream.3 
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2.3.3 Groundwater Hydrology 

Hydrogeologic systems in the upland portion of the site include, in descending order: (1) gla­
cial drift aquitard, (2) buried bedrock valley aquifers, (3) the Pennsylvanian aquitard, and 
(4) the Cambrian-Ordovician aquifer. These are shown in the stratigraphic chart in the ER, 
Figure 2.4-8. 

Since it is the closest to the surface, the glacial drift aquitard would be the first hydro­
geologic system affected by operation of the station. This aquitard is found throughout the 
upland portion of the site and consists of relatively impermeable silty clay or clay tills with 
occasional discontinuous pockets of well-graded sand and gravel. The thickness, determined from 
site borings, ranges from 23 to 55 meters (77 to 180 feet). Groundwater is found principally in 
the discontinuous sand and gravel pockets. 

Water supplies for the LaSalle County Station domestic system and certain other station water 
needs will be obtained from wells drilled into the Cambrian-Ordovician aquifer, which consists 
mainly of dolomites and sandstone. Yields normally exceed 30 L/s (500 gpm), and more than 95% of 
the groundwater withdrawn for municipal use in the area comes from this aquifer. The general 
direction of flow in the aquifer is toward the Illinois River, where cones of depression occur 
because of heavy pumping (ER, Fig. 2.4-12). 

Piezometers have been installed in 31 borings in the site vicinity, and 20 observation wells have 
been installed around the cooling lake (ER, pp. 2.4-9 and 2.4-10). Locations of these borings 
and wells are shown in the ER, Figure 2.4-9. Water level has fluctuated with time, the variations 
ranging from less than one meter (3.3 ft) in some wells to more than six meters (20 ft) in one 
(ER, Figs. 2.4-10 and 2.4-11). 

The tested interval lies within the glacial drift aquitard except for one (Boring 3) that is in 
sand and gravel over the divide between the buried bedrock valleys that underlie part of the site 
and another (Boring 6) that is in the Pennsylvanian aquitard (ER, Table 2.4-5). 

2.3.4 Water Quality 

2.3.4.1 Surface Water 

The portion of the Illinois River in the vicinity of the site has been classified by the state as 
a public and food-processing water supply. 4 This sector is now used principally for navigation, 
sewage disposal, and industrial needs. 

Illinois River and South Kickapoo Creek water quality data were collected by a consultant for the 
applicant during three baseline aquatic surveys--in August and October 1972 and January 1973. 
The results of these surveys are summarized in Tables 2.4 and 2.5 (locations of sampling stations 
are shown in Fig. 2.7). A more complete description of the baseline surveys and d1scussion of 
results are provided in the ER, Section 2.2.1. More recent information on Illinois River quality 
near Seneca (upstream of the site) reported by the State of Illinois Environmental Protection 
Agency is given in Table 2.6. 

The 1976 Illinois EPA survey and the applicant's baseline surveys have indicated that in the 
vicinity of the plant the Illinois River is characteristic of a river recovering from upstream 
pollution. Organic pollution from upstream domestic sewage effluents is a primary contributor to 
the high average total coliforms count and frequent low dissolved oxygen values recorded (FES-CP, 
p. II-10). In addition, samples collected during the applicant's baseline surveys indicated that 
the dissolved oxygen in the Illinois River was not controlled entirely by temperature-solubility 
relationships, but that a low dissolved oxygen concentration often correlated with indicators of 
organic loading (ER, p. 2.2-5). 

2.3.4.2 Groundwater Quality 

Information on groundwater quality is available for two wells on the site. The wells, 496 and 
494 meters (1629 and 1620 feet) deep, were drilled into the Cambrian-Ordovician aquifer in 1972 
and 1974 to supply water for construction purposes. They are within 610 meters (2000 ft) of the 
southwestern portion of the plant site (ER, Fig. 2.4-14). Both wells are finished in the Ironton­
Galesville Sandstone, the most productive hydrologic unit of the aquifer. Results of chemical 
analyses of groundwater samples from the onsite wells are summarized and compared with Federal 
standards for drinking water in Table 2.7. In general, the concentrations of"chemical constituents 
exceeded those recommended in the Federal standards. The chemical analyses Of groundwater samples 
from the onsite wells apply to the entire Cambrian-Ordovician aquifer. The concentrations of the 
various constituents cannot be determined for the individual hydrogeological units of the aquifer 
since the wells are open to all of the units below the Oneota Dolomite and since these units are 
hydrogeologically interconnected (ER, p. 2.4-13). 
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Table 2.4. Water Quality of the Illinois River in the Vicinity of the Site (all values 
expressed as mg/liter except as noted and are an average of duplicate measurements) 

August 30, 1972 October 26, 1972 Januar.)' 26, 1973 Water Qualit.)' Standard• 

Upstream Downstream Station 8 Station 8 Station 8 Station 8 Public Water 
Parameter Surface Surface Surface 3 m Depth Surface 3 m Depth General Supply 

Genera 1 Param5ters 
26.0 26.0 12.6 12.6 5.0 5.2 c d Temperature 

Digsolved oxygen (% saturation) 6.4(78) 5.6(68) 10.3(96) 10.2(95) 11.3(88) 11.3(88) 5.0 d 
pH 7.7 7 0 7 8.45 8.05 8.14 8.11 6.5-9.0 d 
Total alkalinity . 156 155 195 195 176 175 d d 
Specific conductanced 568 562 682 685 d d 
Hardness 252 257 307 308 282 283 d d 
Total dissolved solids 444 422 448 442 1000 500 
Total susgended solids 64 72 32 32 d d 
Turbidity 66 63 38 41 20 20 d d 
Total solids 540 542 448 442 d d 
Calcium 60 62 79 70 31 31 d d 
Magnesium 24.9 24.8 30 30 27 27 d d 
Potassium 5 5 4 4 d d 
Sodium 23.1 23.1 8 9 27 28 d d 
Chloride 34.5 34.5 32.0 32.5 40.8 41.8 500 250 
Sulfate 95 84 90 90 90 90 500 250 
BOD 6.4 6.1 4.5 4.6 3 3 d d 
COD 40 40 29.6 29.6 18.7 19.6 d d 
TOC 22 22 8.0 6.0 11 9.0 d d 
Organic nitrogen 1.08 1.16 0.90 o.go d d 
Ammonia nitrogen 0.44 0.44 < 0.03 < 0.03 < 0.03 < 0.03 1.5 d 
Nitrite nitrogen 0.12 0.12 0.076 0.082 0.057 0.061 d lOe 
Nitrate nitrogen 4.7 4.8 4.55 4.80 3.70 3.20 d 10e 
Orthophosphate, so 1 ub 1 e 0.22 0.22 0.31 0.30 0.212 0.212 d d 
Tota) phosphate 0.72 0.71 0.51 0.51 0.412 0.412 d d 
Phenols 0.001 0.001 0.009 0.008 < 0.008 < 0. 008 0.1 0.001 
Oil and grease (hexane soluble) 10 7.6 3.5 3.8 13.2 4.5 d 0.1 
Cyanide < 0.004 < 0.004 < 0.004 < 0. 004 0.025 0.01 

Trace Meta 1 s 
Aluminum 0.2 0.2 0.7 0.8 d d 
Antimony < 0.05 < 0.05 0.02 0.01 d d 
Arsenic 0.005 0.004 0.003 0.002 0.008 0.004 1.0 0.01 
Barium 0.1 0.1 0.1 0.1 0.07 0.1 5.0 1.0 
Bery11 ium < 0.01 < 0.01 0.001 0.001 d d 
Boron 0.2 o. 2 < 0.2 < 0.2 1.0 d 
Cadmium 0. 0034 0.0032 < 0.01 < 0.01 < 0.01 < 0.01 0.05 0.01 
Chromium, hexavalent < 0.001 0.001 0.05 d 
Chromium, total < 0.001 < 0.001 < 0.02 < 0.02 0.01 0.01 1.0 d 
Cobalt 

0. 036 f 0. 014 f 
< 0.01 < 0.01 0.02 0.02 d d 

Copper ~:~}.g u~.9 < 0.01 0.01 0.02 d 
Iron 3.6f,g 3.2 ·9 ].Q9 o.g9 1.0 0.3 
Lead 0.046 0.048 < 0.01 < 0.01 < 0.01 < 0.01 0.1 0.05 
11anganese o. 119 0.119 

: ~:~~1 f : ~:~~1 f o.o89 o.o8g 1.0 0.05 
f.lercury < 0.0002 < 0.0002 0.0005 d 
Molybdenum < 0.05 < 0.05 d d 
Nickel < 0.05 < 0.05 0.02 0.02 1.0 d 
Selenium < 0. 005 < 0.005 0.59 0.3g 0.29 0.3g 1.0 0.01 
Silver < 0.01f < 0.01 f 0.001 0.001 0.005 d 
Strontium 0.2 0.2 0.4 0.5 d d 
Tin < 0.05 < 0.05 < 0.05 < 0.05 d d 
Zinc 0.031 0.025 0.06 0.05 < 0.02 < 0.2 1.0 d 

"Illinois Pollution Control Board Rules and Regulations, Chapter 3, Water Pollution, Effective March 20, 1975, Section 203 General Standards and 
Section 204 Public and Food Processing Water Supply. 

bTemperature expressed as oc; pH expressed as units; specific conductance expressed as llmhos/cm; and turbidity expressed as Jackson Turbidity 
Units (JTU). 

cThe water temperature at representative locations in the river shall not exceed 15.6"C December, January, and February or 32.2"C March through 
November during more than 1% of the hours in the 12-month period ending with any month. Moreover, at no time shall the water temperature at 
these locations exceed the above temperatures by more than 1.7°C. 

dNo Illinois Standards established for this parameter. 
•Nitrite nitrogen plus nitrate nitrogen as N. 
fExceeds General Water Quality Standard. 
9Exceeds Public Water Supply Standard. 

Adapted from ER, Tables 2.2-1 and 2.2-3; station locations are shown on Fig. 2.3.4-1. 
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Table 2.5. Surface Water Quality of South Kickapoo Creek (all values expressed as 
mg/liter except as noted and are an average of duplicate measurements) 

Parameters 

General Parameters 
Temperatureb 
Dissolved oxygen 
pHb 
Total alkalinity 
Specific conductanceb 
Hardness 
Total dissolved solids 
Total suspended solids 
Turbidityb 
Total solids 
Calcium 
Magnesium 
Potassium 
Sodium 
Chloride 
Sulfate 
BOD 
COD 
Total organic carbon 
Organic nitrogen 
Ammonia nitrogen 
Nitrite nitrogen 
Nitrate nitrogen 
Orthophosphate 
Total phosphate 
Phenols 
Oil and grease 
Cyanide 

Trace Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Strontium 
Tin 
Zinc 

October 26, 1972 

8.42 
257.1 
648 
408 
506 

5 
4.9 

533 
90 
45 

3 
8 

15.7 
110 
< 3 
15.8 
3.0 
0.46 

< 0.03 
0.02 
4.00 
0.015 
0.025 
0. 01 
1.25 

< 0.004 

0.1 
< 0.05 

0.002 
0.1 

< 0.01 
< 0.2 
< 0.01 
< 0.02 
< 0.1 
< 0.01 

0.1 
< 0.01 

0.02 
< 0.001 
< 0.05 

0.2 
< 0. 01 

0.2 
< 0.05 
< 0.01 

January 26, 1973 

1.5 
8.6 
8.3 

234 
730 
370 
462 

10 
6.9 

458 
34 
43 
3 

10 
12.8 

lJO 
0.9 
7.5 
1 
0.48 

< 0.03 
0.017 
3.30 
0.010 
0.040 

< 0.008 
4.66 

< 0.004 

0.2 
0.01 

< 0.002 
0.1 

< 0.005 
0.2 

< 0.01 
< 0.01 

0.01 
< 0.01 

0.8 
< 0.01 

0.03 
< 0.002 
< 0.005 

0.1 
0.001 
0.5 

< 0.05 
0.01 

General Water 
Quality Standarda 

c 
5.0 

6.5-9.0 
d 
d 
d 

1000 
d 
d 
d 
d 
d 
d 
d 

500 
500 

d 
d 
d 
d 

1.5 
1Qe 
1oe 

d 
d 

0.1 
d 

0.025 

d 
d 

1.0 
5.0 
d 

1.0 
0.05 
0.05 

d 
0.02 
1.0 
0.1 
1.0 
0.0005 
1.0 
1.0 
0.005 
d 
d 

1.0 

alllinois Pollution Control Board Rules and Regulations, Chapter 3, Water Pollution, 
effective March 20, 1975, Section 203, General Standards and Section 204 Public and 
Food Processing Water Supply. · 

bTemperature expressed as °C; pH expressed as units; specific conductance expressed as 
~mhos/em; turbidity expressed as Jackson Turbidity Units (JTU). 

cThe water temperature at representative locations in the river shall .not exceed 15.6°C 
December, January, and February, or 32.2°C March through November during more than 1% 
of the hours in the 12-month period ending with any month. Moreover, at no time shall 
the water temperature at these locations exceed the above temperatures by more than 
1.7°C. 

dNa Illinois Standards established for this parameter. 
eNitrite nitrogen plus nitrate nitrogen as N. 

From ER, Tables 2.2-2 and 2.2-4. 
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Table 2.6. 1976 Illinois River Water Quality Data as 
Measured at Seneca (All values in mg/liter 

unless otherwise noted) 

Quality Factor 

Temperature 
Dissolved oxygen 
pH 

Total phosphorus 
Ammonia nitrogen 
Nitrate plus nitrite 
Arsenic 
Barium 
Cadmium 
Chromium (trivalent) 
Copper 
Lead 
Manganese 
Nickel 
Silver 
Zinc 
Fluoride 
Chloride 
Sulfite 
Boron 
Total iron 
Mercury 
Phenol 
Cyanide 
Total dissolved solids 
Fecal coliforms 

aFor all samples. 

Values, low-high (avg.) 

32 to 80 (56)°F 
5.0 to 11.7 (7.9) 
8.0 to 8.4 (8.2) units 
0.26 to 1.1 (0.59) 
0.26 to 3.4 (1.55) 
2.8 to 7.8 (4.6) 
o.oa 
0.0 to 0.1 (0.0) 
O.la 
o.oa 
0.0 to 0.7 (0.3) 
0.0 to 0.09 (0.03) 
0.09 to 4.6 (1.59) 
o.oa 
o.oa 

0.0 to 0.1 (0.0) 
0.6 to 1.2 (0.8) 
45 to 75 (59) 
96 to 11 0 ( 105) 
0.2 to 0.4 (0.3) 
0.6 to 0.7 (0.6) 
o.oa 
0.0 to 0.005 (0.002) 
0.0 to 0.01 (0.005) 
340 to 500 (425) 
100 to 3000 count/100 ml 

From 1976 Illinois Water Quality Network Summary Data, 
Volume 2, Environmental Protection Agency, State of 
Illinois. 



2-16 

Table 2.7. Water Quality Analyses for Station Water Wellsa 

Chemical 
Well lb Constituent 

pH 8.1 
Total hardness 

(as CaC03 ) 420 
Total alkalinity 

(as CaC0 3 ) 239 
Chloride 303 
Sulfate 310 
Sodiume 250 
Iron 0.2 
Silica 3.3 
Total dissolved 

solids 1232 

Well 2c 

7.0 

450 

288 
490 
390 
340 

0.5 
8.2 

1200 

Federal Drinking 
Water Standards 

250 
250 

0.3 

500 

aAll concentrations except pH are given in mg/L. 

\, 

Reason for Limit 

Taste & laxative properties 
Taste & laxative properties 

Staining, taste 

Taste & laxative properties 

bAnalysis performed by Commercial Testing and Engineering Company on samples taken on 
11 February 1974. 

c • Analyses performed by NALCO Chemical Company on samples taken on 31 May 1972. The concen-
trations given are averages of five samples. 

dNational Interim Drinking Water Regulations, EPA-570/9-76-003, effective June 1977. 
eSodium reported as Na 20. 
Modified from ER, Table 2.4-7. 

2.4 METEOROLOGY 

2.4.1 Regional Climatology 

The climate of the LaSalle County Station site, located in north-central Illinois, can be described 
as continental, with characteristic wide ranges in temperature. The site lies along the principal 
paths of cyclonic and anticyclonic pressure systems tracking east and northeast through the area 
during the winter and spring, which can result in frequent large fluctuations of temperatures 
because of the contrasting air masses alternating over the area. 

2.4.2 Local Meteorology 

Data from the Climatic Atlas;5 Peoria,G located about 108 kilometers (67 miles) southwest of the 
site; Ottawa,7 located about 16 kilometers (10 miles) northwest of the site; and available 
information from the LaSalle County Station and Dresden sites (ER, Sec. 2.3) have been used to 
assess the local meteorological characteristics of the site. 

Mean monthly temperatures may be expected to range from about -4.4°C (24°F) in January to about 
23.9°C (75°F) in July.s-7 Record maximum and minimum temperatures at Peoria have been 45°C 
(ll3°F) and -32.8°C (-27°F). 6 

Annual average precipitation at Ottawa is 881 mm (34.7 inches). 7 Precipitation is well dis­
tributed throuqh the year, with the maximum monthly average occurring in April and the minimum 
in February.s-7 The maximum 24-hour rainfall reported at Peoria was 140 mm (5.52 inches) in 
May 1927.6 Annual average snowfall at Ottawa is about 610 mm (24 inches).S, 7 The maximum 24-
hour snowfall recorded at Peoria has been 460 mm (18 inches). 6 

At Peoria, heavy fog [visibility 400 m (1300 ft) or less] occurs on about 21 days annually,6 
being most frequent December through February. 

The applicant has provided wind roses for the 114.3-meter (375-foot) level of the onsite meteoro­
logical tower for the periods March 17, 1976, through March 16, 1977, and October 1, 1976, 
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t~rough September 30, 1977. The.wind roses for these two data sets are presented in Figure 2.8. 
W1nds from the WNW (10.1%) were most frequent for both periods, although winds were well distri­
buted among directions from south clockwise through northwest. Two years (1974 through 1975) of 
wind speed and wind direction data at the Dresden site [located about 40 kilometers (25 miles) 
northeast of the LaSalle County Station site] are available for the 91.4-m (300-ft) level. This 
wind rose is presented in Figure 2,9. A comparison of wind roses between the LaSalle and Dresden 
sites shows that the data from LaSalle have higher westerly frequencies than those from Dresden, 
which show a much more uniform distribution of wind direction frequencies. 

2.4.3 Severe Weather 

Because of the location of the site with respect to principal storm tracks and contrasting air 
masses alternating over the area, severe weather is not uncommon. 

Thunderstorms can be expected to occur in the area on about 49 days annually, with about 61% of 
these days occurring May through August.G Severe thunderstorms are accompanied by winds of 
26m/sec (50 knots) or more and/or hail 1.9 em (3/4 inch) or more in diameter. In the period 
1955 thru 1967, 34 occurrences of winds greater than 26m/sec (50 knots) and nine occurrences of 
hail 1.9 em (3/4 inch) or more in diameter were reported in the one-degree latitude-longitude 
square containing the site. 8 .The "fastest mile" wind speed reported at Peoria was 33.5 m/sec 
(75 mph).G 

Recent information9 indicates that 137 tornadoes have been reported in the period 1953 thru 1974 
in a 2.6 x 106-ha (10,000-mi 2) area containing the site. Using an average path area of a 
tornado in Illinois of about 900 ha (3.5 mi2), 10 the recurrence interval for a tornado at the 
station site is calculated to be about 460 years.11 

Ice storms accompanied by strong winds are not uncommon, and the applicant has presented infor­
mation that an ice storm depositing almost 8 em (3 inches) of ice can be accompanied by wind 
speeds of about 13m/sec (about 30 mph). · 

In the period 1936 thru 1970, there were about 15 atmospheric stagnation cases (totalling about 
63 days) reported in the site area. 12 

2.4.4 Long-Term (Routine) Dispersion Estimates 

The applicant has provided two sets of joint frequency distributions of wind speed and direction 
at the 114.3-meter (375-ft) level by atmospheric stability in accordance with the format described 
in Regulatory Guide 1.23. The first set, for the period March 17, 1976, through March 16, 1977, 
was based on measurements of wind speed and direction at the 114.3-m (375-ft) level and atmospheric 
stability determined by the vertical temperature gradient measured between the 10-m (33-ft) and 
61-m (201-ft) levels. The second set, for the period October 1, 1976, through September 30, 1977, 
was also based on measurements of wind speed and direction at the 114.3-m (375-ft) level, but 
atmospheric stability was determined by the vertical temperature gradient measured between the 
10-m (33-ft) and 114.3-m (375-ft) levels. 

Estimates of average atmospheric dispersion conditions have been made for the LaSalle County 
Station site using each set of available onsite meteorological data as input to the atmospheric 
dispersion model presented in NUREG-0324,13 which is based on the "Straight-Line Trajectory 
Model" described in Regulatory Guide 1.111. 14 Releases from the station vent stack were consid­
ered as elevated. An estimate of increase in relative concentration (x/Q) and relative deposi­
tion (D/Q) due to spatial and temporal variations in airflow, not considered in the straight­
line model, was included as presented in NUREG-0324. The calculation also included consideration 
of intermittent releases during more adverse atmospheric conditions than indicated by an annual 
average calculation as a function of total duration of release (NUREG-0324). Radioactive decay 
of effluents and depletion of the effluent plume were considered as described in Regulatory 
Guide 1.111. The data for the period March 17, 1976, through March 16, 1977, provide more 
conservative estimates of x/Q and D/Q overall, and these data have been used as bases for the 
evaluation to determine compliance with Appendix I to 10 CFR Part 50. 

2.5 SITE ECOLOGY 

2.5.1 Terrestrial Ecology 

The ecological communities of the LaSalle County Station site were not described in the FES-CP. 
Because the data are now available (ER and Refs. 15-17), a characterization of these communities 
follows. 
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2.5.1.1 Vegetation 

The applicant has supplied data for the site which indicate that there are six related vegeta­
tive communities: upland woods, Illinois River floodplain woods, creek bottom woods, cleared 
woods on transmission line right-of-way, intermediate-age old fields, and recently cultivated 
old fields. 17 These vegetative communities are representative of the general area. Based on 
the staff's analysis, the ecological relationships among these communities can be explained by 
two factors, succession and moisture gradient. These two factors typically account for the 
ecological relationships among communities of any region and therefore are not unexpected. 

2.5.1.2 Fauna 

Birds 

The applicant analyzed the bird species population data to detect differences due to time of 
day, location of samples, and seasons and found that seasonal variation was the only statis­
tically significant difference. 15 The lack of difference between locations implies that the 
data represent a single community. Three functional groups of birds (waterfowl, upland game, 
and raptors) were studied separately. The species which were observed to utilize the site area 
are listed in Table 2.8. 

Mammals 

The mammal species composition of the site area has remained unchanged throughout the sampling 
per1od. 17 The relative abundances of the species appear to be undergoing normal fluctuations. 
Ten of the 24 species observed are game species: raccoon, mink, red fox, gray fox, gray squirrel, 
fox squirrel, beaver, muskrat, eastern cottontail, and white-tailed deer. 

2.5.1.3 Endangered Species 

Two terrestrial vertebrates (bald eagle and peregrine falcon), but no plants, known or suspected 
to occur near the site are included on Federal lists of endangered species.lB 19 Although the 
applicant reports the bald eagle as a potential permanent resident (ER, Table 2.2-38), there has 
been only a single sighting of a bald eagle [April 1972, on the.north-facing bluffs of the 
Illinois River which are offsite (ER, Table 2.2-59)]. The absence of subsequent sjghtings (ER 
and Refs. 15-17) suggests that the species currently utilizes the site area only incidently 
during migration. Similarly, there was one sighting of a single peregrine falcon [November 
1972, in an offsite woodlands (ER, Table 2.2-56)]. Again, this probably represents only incidental 
use during migration. 

One additional species (Indiana bat) which is on the Federal list18 is listed by the state 20 as 
occurring in LaSalle County at the Blackball Mine, near Utica, about 30 km (20 miles) northwest 
of the station. There is no suitable habitat for the bat near the LaSalle Cou~ty Station site. 
The staff concludes that the Indiana bat does not occur on or near the station site. 

The state has listed one additional species (timber rattlesnake) as being endangered in Illinois 
and as occurring in LaSalle County. 2 0 The known population of timber rattlesnakes is at Bailey 
Falls, near Utica, about 30 km (20 miles) northwest of the station. No suitable habitat exists 
onsite for this species. The staff concludes that the timber rattlesnake does not occur on or 
near the station site. 

2.5.2 Aquatic Ecology 

Since the baseline information indicated that the section of the Illinois River in the station 
area is characteristic of a river recovering from upstream pollution (FES-CP), it probably 
contains pollution-tolerant biota. These biota include benthic fauna, such as Tubificidae worms 
and Chironomidae insects, and fishes such as bullheads, carp, goldfish, and shiners. Aquatic 
vegetation has generally been reduced and waterfowl populations have decreased significantly in 
the Illinois River over the past five decades. Reduced abundance and growth rates of the 
aquatic biota provide evidence of the stress imposed by the pollution in this stretch of the 
Illinois River (ER, pp. 2.2-16 and 2.2-17). 

Limited biological data were collected during the baseline study, conducted from August 1972 thru 
January 1973 (see Table 6.2 for sampling frequency). More extensive data have been collected 
since then during the applicant's construction and preoperational monitoring programs on the 
Marseilles Pool of the Illinois River. 21 - 24 These data provide a good base for characterizing 
the Illinois River in the station vicinity, determining construction impacts, and estimating 
probable station operation impacts. 
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Table 2.8. Waterfowl, Game Birds, and Raptors Observed 
near the LaSalle County Station Site 

Average Observationsa 
Species Fe.hruary May August November 

fllaterlCIWl 
(Oll111on goldeneye 
Mallal!'d 
Canada goose 
Lesser scau·p 
Canvasback 

Game Birds 
Rin-g-necked pheasant 
Mourning; do:ve 
Bobwhite 

Raptal!'S 
Rough-legged hawK 
American kestrel 
Red-tailed hawk. 
Cooper''s hawk 
Marsh hawk 
Broad-winged hawk 
Hawk (species untdentified) 

aAverage Observations~ 

1.13 
0.74 
0.46 
0.06 
0.01 

0.24 
0.19 
0.62 

0'.87 
0.16 
o. 18 
0.52 
0.28 

0.06 

0.97 
0.47 
0.20 

0.10 
0.05 

0.02 
0.02 

0.72 
1.05 
0.34 

0.58 
0.10 

0.02 

0.41 
O.TO 
0.03 

0.82 
0.19 
0.52 

0.15 

Total 

0.58 
0.45 
0.15 

0.42 
0.26 
0.21 
0.13 
0.12 
0.004 
0.02 

(lJ For waterfowl= average number of individuals observed (1974 thru 1976) per· kilometer of 
survey route: (Illinois River). 

(2')' For gamebirds = average number of individuals observed (1974 thru 1976) per kilometer of 
survey route (county roads). 

) 

(3) For ra tors =-average number of individuals observed (1974 thru 1976) per hour- or abserya­
tio~ .along county roads). 

2.!>.2.1 Phytoplankton 

The number of taxa represented in phytoplankton collections during the baseline [August 1972 -
January 1973 (ER,. pp. 2.2-8 thru 2.2-10)] and construction (February 1974 thru November 1976) 21 -23 
sampling periods vari'ed between 178 and 309, with diatoms being the dominant group. CyaZotet"la, 
MeZosira, and Stephanodisaus were the dominant diatom genera in all sampling years. Many of the 
diatoms collected in the station site area are considered to be pollution tolerant (ER, p. 2.2-10 
and Ref. 25). 

Densities of diatoms were quite variable among seasons, stations, and years. Durin~ the base­
line study (August 1972r October 1972, and January 1973), diatom densities upstream of the 
station dis-charge and intake structure area varied from a high of 1761 units/ml (89% of total 
phytoplankton) in August 1972 to a low of 450 units/ml (44% of total phytoplankton) in January 
1973. Data on downstream densities, 2846 units/mL (91% of total phytoplankton), were available 
only for August 1972 (ER, Table 2.2-6). As seen in Table 2.9, diatoms were the dominant phyto­
plankton• group during the construction period, never representing· less than 58% of· the total 
phytoplankton. During this period, diatom densities were highest during August and lowest 
during February. There were no apparent differences between diatom:densiti'es at upstream or 
downstream stations over the three-year period. Diatom densities did fluctuate between years, 
however, but wi.th no apparent trend exhibited. 

Primary productivity studies by the applicant indicated that productivity followed the same 
seasonal trend as diatom densities. 21 -23 Productivity rates ranged from a Tow of 3.81. mg 
carbon/cubic meter-hour (C/m3-hr) in February 1975 to a high of 559.30 mg C/m3-hr in August 
197S. Rates between years varied with a consistent trend toward increasing from low values in· 
1.974 (0.74 to 149.49 mg C/m3-hr) to higher values in 1976 (8.51 to 312.94 mg' C/lnf-hr). 
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Table 2.9. Densities (number units/mL) of Dominant Phytoplankton Groups at 
Illinois River Stations in the Vicinity of the LaSalle County Station 
Discharge and Intake Structures, February 1974 thru November 1976a 

Month 
Stationsb Group February May August 

u Bacillariophyta 642(78)c 3199(86) 4015(60) 

D Bacillariophyta 703(92) 3632(92) 3789(58) 

u Bacillariophyta 1373(98) 4996(92) 4678(72) 
D Bacillariophyta 2012(97) 6682(90) 4570(70) 

u Bacillariophyta 1556(98) 2778(76) 4904(79) 
D Bacillariophyta 1492(98) 2812(80) 4846(83) 

November 

2436(96) 
1490(95) 

4386(93) 
4107(92) 

3270(90) 
3758(90) 

aData taken from Annual "Aquatic Monitoring Program for the Construction Phase of the LaSalle 
County Station ... " reports (Tables 1.1 of 1974, 1975, and 1976 reports). 

bu = upstream station, D = downstream station. 
cNumbe~s in parentheses indicate percentage of total phytoplankton. 

2.5.2.2 Periphyton 

During the baseline and construction sampling periods, the number of taxa represented in periphy­
ton collections from artificial and natural substrates varied between 91 and 222 species, 
respectively, with diatoms and green algae being the dominant groups (ER, pp. 2.2-10 thru 
2.12).21-23 Throughout both sampling periods, Cyctotetta, Navicuta, and Nitzschia were the 
dominant diatom genera; Stigeoctonium (ER, p. 2.2-11) and Ctadophora, Rhizoctonium, and Utothrix21 - 23 

were the dominant green alga genera during the baseline and construction periods, respectively. 

Densities of diatoms and green algae varied among seasons, stations, and years. During the 
baseline study (August 1972 and January 1973), diatom densities upstream of the station discharge 
and intake area accounted for 75% of the total periphyton density in August 1972 and 100% in 
January 1973; green algae accounted for 7% and none of the total periphyton density, respectively. 
The downstream diatom densities accounted for 94% of the total periphyton density in August 1972 
and 92% in January 1973, while the green algae accounted for 1% and none, respectively (ER, 
Table 2.2-9). As shown in Table 2.10, diatoms were the dominant periphyton group during the 
warmer months (May, August, and November), and green algae were dominant during February from 
1974 to 1976. Diatom densities were generally highest' during November and lowest during February. 
Densities of green algae, on the other hand, were highest during February and lowest during May. 
There were no apparent differences between diatom densities at upstream or downstream stations 
over the three-year period. This was also true for green algae densities. While densities of both 
diatoms and green algae did vary between years, no trend toward increasing or decreasing densities 
was apparent. · 

2.5.2.3 Zooplankton 

The number of taxa represented in zooplankton collections varied between 21 and 50 species 
during the baseline (ER, p. 2.2-10) and construction 21 - 23 periods, respectively, with copepods 
and rotifers· the dominant groups. Throughout both sampling periods, Cyctops and Eucyctops were 
the dominant copepod genera, and Asptanchna, Brachionus, FiZinia, NothoZca, PoZyarthra, and 
Synchaeta were the dominant rotifer genera. 

Densities of copepods and rotifers varied among sampling periods, stations, and years. During 
the baseline study (October 1972 and January 1973), copepod densities were highest in January 
1973 (690 organisms/L) and lowest in October 1972 (220 organisms/L); rotifer densities were also 
highest during January 1973 (3150 organisms/L) and lowest in October 1972 (100 organisms/L) (ER, 
Table 2.2-8). Quring the constructiqn sampling period, rotifers were the dominant zooplankton 
group, never comprising less than 47% of the total zooplankton. 21-23 Peak densities for both 
copepods and rotifers generally occurred in August, and minimum densities during February 
(Table 2.11). Since the data were not available for upstream and downstream locations, it is 
not known if differences existed between stations. There were no consistent trends of increasing 
or decreasing densities apparent for either group during the entire sampling period. 
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Table 2.10. Densities {number x l03/cm2 ) of Dominant Periphyton Groups at 
Illinois River Stations in the Vicinity of the LaSalle County Station 
Discharge and Intake Structures, February 1974 thru t!ovember 1976a 

Month 
Stationsb Group February May August 

u Bacillariophyta 128(12)c 0(0) 2390(83) 
Chlorophyta 885(87} 142(81) 402(14) 

D Baci 11 ariophyta 310{70) 2(1) 6791{96) 
Chlorophyta 132(30) 78(51) 120(2) 

u Baci 11 ari ophyta 1970{19) 5528(73) 2524{50) 
Chlorophyta 8336{80) 1301 (17} 1331 { 26) 

D Baci 11 ariophyta 1516(17} 4763(75) 2588(60) 
Ch 1 orophyta 6920{76) 978{15) 1406{ 32)' 

u Baci 11 ari ophyta 54(16) 6996(65) 1918(73) 
Chlorophyta 285{84) 3320{31) 537{20) 

D Baci 11 ariophyta 155(39) 8506(75} 9222(91) 
Chlorophyta 156(40) 2563(22) 778(8) 

November 

11928(86) 
1796 ( 13) 
5294( 67} 
2176(28) 

6041(50) 
3286(27} 
3558(54) 
1988{30) 

15108(93) 
972{6) 

14282(83) 
2692(16) 

aData taken from annual "Aquatic Monitoring Program for the Construction Phase of the LaSalle 
County Station ... " reports {Table B-2 of 1974 report and Tables 3.2 of 1975 and 1976 reports). 

bu = upstream station; D = downstream station. 
cNumbers in parentheses indicate percentage of total periphyton. 

Year 

1974 

1975 

1976 

Table 2.11. Densities {number/m3) of Dominant Zooplankton Groups at Illinois 
River Stations in the Vicinity of the LaSalle County Station Discharge 

and Intake Structures, February 1974 thru November 1976a 

Month 
Groups February May August 

Rot if era 3536{79)b 9909{74) 91979{86) 
Copepoda 938(21) 3167(24) 12391(12) 

Rotifera 18845(80) 6433(66) 99583(47) 
Copepoda 4432(19) 3214(33) 104301(49) 

Rotifera 3515(72) 1 7428(69) 112481 0(98) 
Copepoda 1125{23) 7035{28) 10855{1) 

November 

8392(77) 
2448(22) 

10555(54) 
8674(45) 

27229(88) 
3817{12) 

a Data taken from annua 1 "Aquatic Monitoring Program for the Construction Phase of the La Sa 11 e 
County Station ... "reports (Tables 4.2 of 1974, 1975, and 1976 reports). 

bNumbers in parentheses indicate percentage of total zooplankton. 
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2.5.2.4 Benthic Macroinvertebrates 

The number of taxa represented in benthic macroinvertebrate collections from both artificial and 
natural substrates during the baseline (ER, pp. 2.2-12 and 2.2-13) and construction21-23 
periods varied between 102 and 143 species, with oligochaetes and insects being the dominant 
groups. Limnodritus and Nais were the most abundant oligochaete genera on natural and artificial 
substrates, respectively. The most abundant insects collected from natural substrates were the 
chironomid genera Cryptochironomous, Dicrotendipes, and Proctadius, while the chironomid genera 
Cricotopus and Orthoctadius were abundant on artificial substrates. 

Chironomid (insects) and oligochaete densities were quite variable between sampling periods. 
Oligochaete densities in the baseline study period (August 1972, October 1972 and January 1973) 
varied from a high of 42.4 organisms per sample in January 1973 to a low 3.0 organisms per 
sample in August 1972 at the upstream locations, and from a high of 72.3 organisms per sample in 
January 1973 to a low 2.8 organisms per sample in August 1972 at the downstream stations. 
Chironomid densities varied from a high of 4.9 organisms per sample in January 1973 to a low of 
0.0 organisms per sample in August 1972 at the upstream stations, and from a high of 3.0 organisms 
per sample in October 1972 to a low of 0.7 organisms per sample in January 1973 at the downstream 
stations (ER, Tables 2.2-10 through 2.12-12). In the 1974 thru 1976 sampling period,21-23 
oligochaete densities were highest during February and May for both the upstream and downstream 
locations; however, densities were generally"higher at the downstream stations. Chironomid 
densities during this same sampling period were highest during August and November for both the 
upstream and downstream stations; however, chironomid densities were also generally higher at 
downstream stations (Table 2.12). 

Table 2.12. Densities (number/m2) of Dominant Macr.oinvertebrate Groups from 
Natural Substrate at Illinois River Stations in the Vicinity of 

the LaSalle County Station Discharge and Intake Structures, 
February 1974 thru November 1976a 

Month 
Year Stationb Groups February May August November 

u Oligochaeta 1510(94)c 38(54) 60 ( 19) 0(0) . 
Insecta 88(5) 28(39) 257(81) 384(95) 

1974 

D Oligochaeta 1398(56) 468(78) 106(17) 140( 18) 
Insecta 1059(42) 109(18) 444(72) 598(76) 

u Oligochaeta 224(69) 312(99) 99(48) 194(73) 
Insecta 86(26) 0(0) 109(52) 66(25) 

1975 

D Oligochaeta 482(72) 1347(94) 113(16) 239(19) 
Insecta 178(27) 24(2) 424(62) 1006(80) 

1976 u Oligochaeta 340(62) 238(91) 59(21) 120(46) 
Insecta 201(37) 24(9) 224(78) 88(34) 

D Oligochaeta 1320(66) 180(49) 66(18) 85(52) 
Insecta 683(34) 168(46) 293(80) 76(47) 

aData taken from annual "Aquatic Monitoring Program for the Construction Phase of the LaSalle 
County Station ... " reports (Table 5.2 of 1974 report, Table 5.3 of 1975 report, and Table 5.2 
of 1976 report). 

bu = upstream; D = downstream. 
cNumbers in parentheses indicate percentage of total macroinvertebrates. 

While densities between the two sampling periods are not directly comparable, because of dif-
ferent methods of reporting, the same seasonal and station trends existed for both macroinvertebrate 
groups during both sampling periods. 

2.5.2.5 Fish 

The number of fish species collected during the baseline (ER, pp. 2.2-14 thru 2.2-17) and con­
struction21-23 sampling periods varied from 14 (1972 and 1973) to 32 (1975). This difference 
between the two sampling periods is probably a result of less intensive sampling during the 
baseline period; the number of species ranged from 29 thru 32 during the construction period, 
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when sampling was more extensive. Six species (Table Z.B} constituted the oolk of the catch, 
with the carp (Cypl'inus carpio}, emerald shiner (Notropis atherinoides], and gizzard shad 
(Dorosoma cepedianum} being the most abundant species. 

Table 2.13. Relative Abundance (percent of total catcttl o:f the Six. Mast Abundant 
Fishes Collected by Electroshocking at Illinois River Stati'cms 
in the Vicinity of the LaSalle County Station Discharge and 

Intake Structures, May 1974 thru November 1976a 

Ma~ August November 
1974 1975 1976 1974 1975 1976 1974 1975: 

Upstream 
Emerald shiner 9.1 12.4 32.8 4.4 4.1 10.2 1.7 12:.2' 
Gizzard shad 1.5 0.6 1.6 51.6 75.6 50.4 SS.9 71.4 
Carp 78.8 46.7 20.3 19.8 7.0 5.1 27.T 6. T 

Green sunfish 0.0 27.7 37.5 8.8 8.9 19.0 TT..9 fi.ll 

Bluntnose minnow 0.0 0.0 1.6 1.1 0.0 5.8 0.0 0.0 

White sucker 3.0 1.7 4.7 1 .1 0.7 0.7 0.0 0.0 
Total species 8 13 7 T4 12 10 6i 6 

Total catch 66 177 64 !H 27l 137 59 49 

Downstream 
Emerald shiner 10.3 21.6 14.5 11.9 15.3 18.0 2.3 5 .0' 

Gizzard shad 7.4 0.9 7.2 27.7 48.9 41.8 43.2 65.0 

Carp 66.2 37.8 49.1 23.8 6.2 4.9 2!U5 17.01 

Green sunfish 1.5 19.8 10.9 12.9 1.1 8.2 2.3 5.0 

Bluntnose minnow 0.0 0.9 1.8 1.0 1 .1 4.9 a.a G.O 
White sucker 1.5 2.7 0.0 3.0 n.a 13.1 2.3 a.o 

Total species 9 12 10 17 lS 16 a 7 

Total catch 68 111 55 lOl 176 122 44 100i 

l!H6 

37.a 
15.6 
26.1 
4.4 . 
4.4 
0.0 

7i 

45 

J .• J, 

6.7 
66.7 
3.3 

10.0 
0.0 

7 
30 

aData taken from annual "Aquatic Monitoring Program for the Construction Phase of the LaSalle 
County Station ... " reports (Table 6.5 of 1974 report, Tables 6.4 of 19:75 and 1976 reports.}. 

The largest numbers of fish were collected during late summer {August) and the fewest during fall 
(October thru November) in both the baseline and construction period sampling studies (Taole 2.13}. 
Species diversity was greatest in August and least in November during the construction sampling 
period.21-23 Species diversity for the baseline sampling period was not comparable since the, 
methods of collection were not consistent (ER, p. 6.1-7). While seasonal trends in species 
djversity and abundance exist within the years, there were no obvious trends between years. 
Downstream stations generally had lower species abundance than upstream stations; however, they 
generally had a higher species diversity than upstream stations. No differences between year or. 
station trends for a particular species were obvious (Table 2.13}. As might be expected, 
seining yielded greater abundances of smaller fish, such as the emerald shiner (Table 2.14), 
since these collections were made in shallower, nearshore waters. 

Measurements of coefficients of condition (weight per unit length) and examinations for external 
parasites and physical injuries during the baseline (ER, p. 2.2-16} and construction2l-23 
sampling periods indicated that carp, black bullheads (IctaZurus nebuZosus), and gizzard shad 
were in poor condition. The coefficients of condition were much lower than those reported for 
these species elsewhere26 and may have been due to the relatively low primary productivity of 
the Illinois River. Carp, black bullheads, and green sunfish (Lepomis cyaneZZus} showed signs 
of external parasites and physical damage (e.g., parasitic copepods, fungal diseases, fin 
damage, malformed heads and gill covers, and old scars). 

The low species abundance and diversity, low condition factors, and the degree of external 
parasitism and physical damage of the fishes in this area of the Illinois River are indicative 
of a poor aquatic environment (ER, pp •. 2.12-16 and 2.12-17). Barge traffic, habitat alteration, 
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Table 2.14. Relative Abundance (percent of total catch) of the Six Most 
Abundant Fishes Collected by Seining at Illinois River Stations 

in the Vicinity of the LaSalle County Station Discharge 
and Intake Structures, 1974 thru 1976a 

1974 1975 1976 

Upstream 
Emerald shiner 94.0 81.7 88.6 
Bluntnose minnow 0.3 6.6 5.2 
Gizzard shad 3.0 1.7 0.9 
Green sunfish 1.4 5.9 0.5 
Bullhead minnow 0.0 0.4 1.8 
Spottail shiner 0.0 0.7 1.2 

Total species ll ll 13 
Total catch 705 289 1258 

Downstream 
Emerald shiner 99.2 92.3 93.1 
Bluntnose minnow 0.0 0.2 1.4 
Gizzard shad 0.0 1.1 1.2 
Green sunfish 0.0 0.6 0.6 
Bullhead minnow 0.1 0.6 0.3 
Spottail shiner 0.3 0.7 0.1 

Total species 7 15 20 
Total catch 1038 543 4284 

aData taken from annual "Aquatic Monitoring Program for the Construc­
tion Phase of the LaSalle County Station ... " reports (Table 6.11 of 
1974 report, Tables 6.12 of 1975 and 1976 reports). 

and heavy pollution loads have contributed significantly to the poor water quality of this 
stretch of the river, which only supports major populations of pollution-tolerant fish (ER, 
p. 2.2-17). Because of the poor condition of these fish and the low abundance of other fishes, 
no substantial commercial fishery exists in this stretch of the river (ER, p. 2.1-7). 

There are no records, either old or recent, of any rare or endangered fishes in this stretch of 
the Illinois River. While one federally listed and several state {Illinois) listed species 
occur in the Illinois River drainage area, none have been found near the LaSalle County Station. 27 

2.6 BACKGROUND RADIOLOGICAL CHARACTERISTICS 

The Environmental Protection Agency28 has reported average background radiation dose equivalents 
for both Illinois and the LaSalle County Station area (Joliet) as approximately 103 and 105 
millirem per year, respectively. Of these totals, for Illinois 43.0, and for the LaSalle County 
Station area 42.6 millirem per year were attributed to cosmic radiation (Table A-1 of Ref. 28). 
External gamma radiation {primarily from potassium-40 and the radioactive decay chains of 
uranium-238 and thorium-232) was estimated as 41.7 and 44.3 millirem per year for Illinois and 
the LaSalle County Station area, respectively.28 The remainder of the whole-body dose is due to 
internal radiation (mostly from potassium-40), which was estimated to average 18 millirems per 
year nationally. 

2.7 ARCHEOLOGICAL AND HISTORIC VALUES 

There are no historical and cultural sites recorded in the National Registry of National Land­
marks, as supplemented 8 June 1976, or the National Register of Historic Places, as supplemented 
3 January 1978, located on.the LaSalle County Station site. 

The applicant has had archeological surveys conducted at the site and in areas affected by 
transmission line and pipeline construction. 29· 30 No archeological sites were found onsite and 
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four minor archeological sites were found in the transmission line corridor and pipeline areas. 
Flint debris and two flint knives were the only artifacts found at three of the sites. A fourth 
site, located less than a kilometer from the Illinois River midway between the blowdown line and 
the makeup line from the station, yielded a few artifacts from the Middle Woodland Period 
(100 B.C. to A.D. 400). The artifacts consisted of flint-chipping debris, fire-cracked igneous 
rock fragments, a flint scraper, a fragment of a flint knife, two possible grinding stones, and 
a pottery fragment. A small [approximately 0.6 by 1.0 meter (2ft by 3ft)] area containing 
burnt sandstone fragments, possibly used as a hearth, was also observed during the survey. 
Since site-related construction activities were not conducted at these small sites, no signifi­
cant impacts have occurred. 

The Illinois State Historic Preservation Officer has reviewed the activities and areas asso­
ciated with the construction of the LaSalle County Station and related transmission lines and 
has concluded that no historic or archeological sites were affected. Copies of the letters 
expressing this conclusion are included in this statement as Appendix B. 
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3. THE PLANT 

# # 

3.1 RESUME 

There have been a number of changes in station and transmission system designs. Most were 
minor, but one major change was the reduction of the size of the cooling lake from 1810 hectares 
(4480 acres) in the original design to 833 hectares (2058 acres) proposed at present, with a 
subsequent change in flow-through time of from 11 days to 5.5 days. This change will also 
result in changes in water evaporation and makeup rates, as well as in a number of other attend­
ant factors. These changes are discussed in Section 3.2. 

Since the FES-CP was issued, the applicant has modified the liquid, gaseous and solid radwaste 
treatment system as described in the final safety analysis report and evaluated in the staff's 
safety evaluation report. New liquid and gaseous source terms based on more recent operating 
data applicable to the station during normal operation and anticipated operational occurrences 
have been provided (see Sec. 3.2.3). 

Chanqes within the power transmission systen. involve lengthening of the rights-of-way from 
90 km (56 miles) to 94 km (59 miles) in one of the two station circuits and from 61 km (38 miles) 
to 66 km (41 miles) in the other (see Sec. 3.2.5). 

3.2 DESIGN AND OTHER SIGNIFICANT CHANGES 

3.2.1 Water Use 

:ondenser cooling will be the principal use for water in the station. At design power, the 
condensers will require about 78 m3/s (2750 cfs) of cooling water. In addition, the service 
water systems will require 3.34 m3/s (118 cfs) of water (ER, Sec. 3.3). Water both for con­
denser cooling and service water systems will be withdrawn from and returned to the cooling lake. 

The applicant expects a net annual average water consumption from the Illinois River of 1.12 m3/s 
(39.4 cfs). The total water intake will be 2.62 m3/s (92.5 cfs), but the blowdown of 1.50 m3/s 
(53.1 cfs) will be returned to the river. At 72% capacity factor, the annual average total water 
intake will be 2.2 m3/s (78 cfs) and the blowdown will be 1.41 m3/s (49.7 cfs) (ER, Sec. 3.3). 

The station potable water [0.65 L/s (0.023 cfs)] and water for recreational purposes [0.68 L/s 
(0.024 cfs)] will be obtained from two deep wells in the Cambrian-Ordovician aquifer. (Recrea­
tional use may be for campers, picnickers, boaters, and field sports.) In addition, about 
1.1 L/s (0.04 cfs) of well water will be required as makeup for the radwaste system and the main 
power cycle for the two-unit operation (ER, Sec. 3.3). After use and after suitable treatment, 
these waters will be discharged to the river through the cooling lake blowdown system. 

The annual average water use from all sources for two-unit operation at a 100% capacity factor 
is indicated in Figure 3.1. 

3.2.2 Heat Dissipation System 

3.2.2.1 Cooling Lake 

Operating at full power, the station will produce 15.3 x 101 2 Joule/hr (14.5 x 109 Btu/hr) of 
waste heat, which will be transferred to the cooling water circulating at about 78 m3/s (2750 
cfs) through the condensers (ER, Sec. 3.4). This is a change from the heat rejection rate cited 
in the FES-CP: 16.0 x 101 2 Joule/hr (15.2 x 109 Btu/hr). The temperature of the cooling water 
will rise approximately l3°C (24°F) during passage through the condensers. In addition, 
0.364 x 1012 Joule/hr (0.3440 x 109 Btu/hr) of waste heat will be transferred to 3.33 m3/s 
(118 cfs) of water circulating through the service water system. The waste heat will be dis­
sipated to the atmosphere primarily by evaporation, radiation, and direct heat transfer from 
the surface of a constructed cooling lake (Fig. 3.2) with a surface area of 833 hectares (2058 
~cres) when the surface elevation is at 213.4 meters MSL (700 ft MSL). The average water depth 
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~I~L~L~I~N~O~IS~R~l~VE~R~----~--~ FLOW 

RAINFALL INTAKE MAKEUP SLOWDOWN 1.50 m3/s 2.62 m3/s DISCHARGE 53.1 CFS 0.22 m3/s WATER 92.5 CFS 
7.9 CFS 
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~ 1,372.0 CFS 59.0 CFS 1,372.0 CFS 59.0 CFS 
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I 
SERVICE (DEEP WELLS) 
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OEMINERALIZER BACKWASH AT 1 • 98 CFS FOR 10 MIN. TO 
FILTERS ONCE A DAY FOR EACH OF 3 FILTERS COOLING LAKE 

I 0.0014 m3/s 
POTABLE AND SANITARY WATER SYSTEM I t 0.05CFS 

OEMINERALIZER REGENERA Tl VE 
WASTE WATER 0.0012 m3/s 

SEWAGE 0.043CFS . 
TREATMENT 0.00057 m3/s 

(INCLUDES 0.02 CFS FROM + t RECREATIONAL WATER USAGE) 
0.015 m3/s DEMINERALIZED 

WATER TO NEUTRALIZING 0.53 CFS FOR 8 HRS 

PROCESS TANK ONCE EVERY 13 
·- t 

AUXILIARY 0.00011 m3/s I 0.004 CFS FOR ABOUT 6 HRS. 
BOILER 1 BATCH/WEEK FOR 15 WEEKS/1. 5 YRS. SLOWDOWN 

r-----------------, t RECYCLE : 

PLANT 
WASTE 

RADWASTE 
SYSTEM 

SOL I OS TO APPROVED 
OFF-SITE DISPOSAL 

0.002 m3/s 
LIQUIDS AT 0.07 CFS 
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DAYS 

FOR APPROX. 

Fig. 3.1. Average Annual Station Water Use. (Modified from ER, Fig. 3.3-1.) 
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in the lake will be approximately 4.7 meters (15.4 ft). Internal dikes that guide the flow of 
water will prevent short-circuiting of the cooling water, so that the average circulation time 
will be about 5.5 days (ER, Sec. 3.4}. 

A reduction in size of the cooling lake is the major change in the plant design presented in the 
FES-CP. The original design was for a lake of 1810 hectares (4480 acres). This was reduced to 
086 hectares (2190 acres) in accordance with a settlement agreement_which is referred to in the 
initial decision rendered by the Atomic Safety and Licensing Board on 5 September 1973, and has 
since been reduced to 833 hectares (2058 acres). The original and current designs of the cooling 
lake are compared in Table 3.1. 

Table 3.1. Comparison between the Original and the Final 
Proposed Designs for the Cooling Lake 

Design Feature Original Lake Final Lake 

Surface area, ha 1810 833 

Average depth, m 4.0 4.7 

Volume, m3 7.2 X 1Q7 3,4 X ]07 

Flow-through time, days 11 5.5 

Evaporation rate, m3/s 1.08 1.34 

Seepage rate, m3/s 0.14 0.0017a 

Precipitation rate, m3/s 0.47 0.22 

Runoff rate, m3/s 0.18 0.0 
Blowdown rate, m3/s 1.90 1.50 

Makeup rate, m3/s 2.47 2.62 

Adapted in part from ER, Section 3.4.2. 
aThe staff estimates that total seepage rate through the lake bottom and 
dike will be about 0.06 m3/s (see Sec. 3.2.2.1). 

The applicant has estimated the seepage through the cooling lake dike to be 0.012 m3/day per 
meter of dike length (one gal/day per foot) for a total of 0.0017 m3/sec (0.06 ft3/sec) (ER, 
Supp. 3, p. Q371.5-l). It was estimated that there would be negligible seepage through the lake 
bottom. The staff believes the value of seepage through the dike estimated by the applicant to 
be reasonable. However, it also believes that seepage through the lake bottom will be greater 
than that through the dike. Site investigation has led to the determination that the lake 
bottom subsurface consists of Wedron silty clay till to a considerable depth (FSAR, p. 2.5-99). 
Using a value of 6 x lo-7 em/sec (2.4 x l0-7 inch/sec) for the coefficient of vertical perme­
ability as determined by the applicant (FSAR, p. 2.5-107), seepage through the lake bottom will 
be about 0.06 m3/sec (2 ft 3/sec). Therefore, the staff estimates that the total seepage will be 
close to this value also and has noted this on Table 3.1. 

3.2.2.2 Intake and Discharge Structures 

The locations of makeup and blowdown lines and of the intake screen house and discharge (outfall) 
structures are shown relative to the cooling lake and the Illinois River in Figure 3.3. The 
blowdown line originates in the cooler portion of the lake and has a capacity of 5.66 m3/s (200 
cfs). The average annual blowdown rate will be about 1.50 m3/s (53.1 cfs). The blowdown will 
be discharged to the Illinois River through an outfall structure (shown schematically in ER 
Figs. 3.4-2 and 3.4-3) followed by an open channel about three meters (10 ft) wide and 0.3 meter 
(1 ft) deep. The discharge is approximately 300 meters (1000 ft) downstream of the intake and 
is oriented perpendicular to the river (ER, Sec. 3.4). 

The makeup water will·be pumped through an intake structure shown schematically in ER Figures 3.4-4 
and 3.4-5. The structure is located on the south bank of the river, 401.5 km (249.5 mi) upstream 
of its mouth. Three vertical turbine pumps in the river screen house will have a capacity of 
1.9 m3/s (30,000 gpm) each. When the lake is full, only one or two pumps will be required to 
maintain the level of the lake. A mechanical trash rake and vertical traveling screens are also 
installed in the river screen house. Velocities in the intake channel will vary from 0.15 to 
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0.09 m/s (0.5 to 0.3 ft/sec). depending on the river level, with one pump operating, and twice 
these values with two pumps operating. The velocity expected at the screens during normal 
operation is 0.15 m/s (0.5 ft/sec) (ER, p. 5.4-2). 

3.2.3 Radioactive Waste Treatment 

Part 50.34a of Title 10 of the Code of Federal Regulations (10 CFR) requires an applicant for a 
permit to operate a nuclear power reactor to include a description of the design of equipment to 
be installed for keeping levels of radioactive materials in effluents to unrestricted areas as 
low as is reasonably achievable. The term "as low as is reasonably achievable" means as low as 
is reasonably achievable taking into account the state of technology and the economics of 
improvement in relation to benefits to the public health and safety and other societal and 
socioeconomic considerations and in relation to the utilization of atomic energy in the public 
interest. Appendix I to 10 CFR Part 50 provides numerical guidance un design objectives for 
light-water-cooled nuclear power reactors to meet the requirements that radioactive materials in 
effluents released to unrestricted areas be kept as low as is reasonably achievable. 

To meet the requirements of 10 CFR Part 50.34a, the applicant has provided final designs of 
radwaste systems and effluent control measures for keeping levels of radioactive materials in 
effluents to unrestricted areas as low as is reasonably achievable within the requirements of 
Appendix I to 10 CFR Part 50 and the requirements of the Annex to Appendix I dated September 4, 
1975, elected in lieu of performing a cost-benefit analysis as required by Section II.D of 
Appendix I. In addition, the applicant has provided an estimate of the quantity of each prin­
cipal radionuclide expected to be released annually to unrestricted areas in liquid and gaseous 
effluents produced during normal operation, including anticipated operational occurrences. 

The staff's detailed evaluation of the radwaste systems and the capability of these systems to 
meet the requirements of Appendix I will be presented in Chapter 11 of the safety evaluation 
report. The quantities of radioactive material calculated by the staff to be released from the 
plant will also be presented in Chapter 11 of the safety evaluation report and are found in 
Section 5.5 of this environmental statement, along with the calculated doses to individuals and 
to the population that will result from these effluent quantities. 

The applicant has submitted draft technical specifications which will establish release rates 
for radioactive material in liquid and gaseous effluents, and which provide for the routine 
monitoring and measurement of all principal.release points. The purpose of the monitoring and 
measurement programs is to assure that the facility operates in conformance with the require­
ments of Appendix I to 10 CFR Part 50. 

3.2.4 Chemical, Sanitary and Other Waste Treatment 

The types of chemicals used in the major systems of the LaSalle County Station and the treatment 
and disposal of station wastes as described in Section 3.6 of the ER are largely the same as 
described in the FES-CP. The chemical consumption rates have been modified, however. The 
values given in Table 3.2 represent the monthly chemical consumption expected during normal 
station operation and are approximately two to three times greater than those cited in the FES­
CP, Table III-5. 

As discussed in the FES-CP, the only liquid waste stream to be discharged from the station to 
the Illinois River will be through the cooling lake blowdown system. Several design modifica­
tions affecting the wastewater streams to be discharged to the cooling lake blowdown system have 
been made and will necessitate revisions to the identification of certain streams in the NPDES 
permit (see Sec. 5.3.4). 1 More recent design modifications indicate that the radwaste treatment 
stream will be routed through a separate pipe to the cooling pond blowdown line. Both the 
demineralizer regenerant waste and auxiliary boiler system blowdown will be routed to a neu­
tralization tank, the discharge of which will be routed in a separate pipe to the cooling pond 
blowdown line. The demineralizer filter backwash will also be routed through a separate pipe to 
the cooling pond. Concentrations of the chemical constituents in the station cooling lake and 
in the blowdown to the Illinois River are listed in Table 3.3. The effects that this discharge 
will have on the river water quality are also given in the table. The increase in concentrations 
of the_constituents in the blowdown as compared with the cooling lake water results principally 
from evaporation in the cooling lake and from increases caused by the addition of effluents from 
miscellaneous plant operations. 

The staff has assessed these minor changes in the plant design and conclude that they will have 
no effect on the concentrations of chemical constituents in the station cooling lake and in the 
blowdown to the Illinois River as presented in Table 3.3. 

The chemical treatments and waste streams of the major station systems are described in more 
detail in the following subsections. 
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Table 3.2. Consumption of Chemicals at the' LaSalle County Station 

System 

Service water 
system 

Regenerant 
wastes 

Auxiliary steam 
system 

Other chemical 
wastes 

Chemical 

NaOCl solution 
(15% available 
chlorine) 

NaOH (100%) 
H2S04 (93%) 

Na 3P04 

Na 2HP04 
Morpholine 

Turco 4324c 
Amway 8d 

Oakite e 
Rustripper 

Disposition 
of Chemical 

Sodium hypochlorite is 
converted to sodium and 
chloride ions, a small 
amount forms chloramines. 
Released to lake from 
service water. 

Released to blowdown line 
Released to blowdown line 

Sulfite converted to sul­
fate, released to blowdown 
Released to blowdown line 
Released to blowdown line 

Decomposed into hydrogen, 
a nitrogen compound, var­
ious carbon compounds 

Released to blowdown line 
Released to blowdown line 
Released to blowdown line 

Concentration in 
Effluent into the 
Illinois River, 

mg/La 

Negligible 

Negligible 
Negligible 

Negligible 

Negligible 
Negligible 

Negligible 

Negligible 
Negligible 
Negligible 

Monthly 
Consumption 

52,000 kg 

27,000 kg 
49,000 kg 

140 kgb 

140 kgb 

140 kgb 
30 Lb 

140 kg 
140 kg 

45 kg 

aConcentrations in effluent to the Illinois River are negligible (i.e., equal to or less than 
0.1 mg/L). 

bBoiler chemicals are used only when heating boiler is in operation. Monthly quantities 
assume full operation for an entire month. 

cComposition of Turco 4324: 

NH4HC03 
Na12P1o031 
Inorganic corrosion inhibitor 
Non-ionic biodegradable wetting agent 

dcomposition of Amway 8 unknown (proprietary). 
eComposition of Oakite Rustripper: 

NaOH 
Na 2C0 3 
Carboxylic type sequestrants 
Amino-carboxylic type sequestrants 

From ER, Table 3.6-4. 

45 to 55% 
40 to 60% 

1% 
3 to 5% 

70 to 80% 
5% 

20 to 30% 
5% 



Table 3.3. Water Quality and the Effect of LaSalle County Station Discharge to the Illinois River 
(mg/L except where noted) 

Cooling Lake Quality of Station Quality of River 
Qua li t_y Ana l_ys is Discharge Below Dischargea Ambient Quality 

Expected Expected 
Nominalb Maximumb 

Expected Expected Expected Expected 
Nominal Maximum Nominal Maximum 

of River at the 
Station Site 

Calcium (as Ca) 127 140 l30e l43e 87 87.2 85c 

Magnesium (as Mg) 46 51 51.1 e 56.0e 31.9 32 3lc 

Sodium (as Na) 27 30 51.4e 54.2e 18.8 18.9 l8c 

Alkalinity (as CaC0 3 ) 292 323 278.3 308.2 200 200 l96c 
Sulfates (as S04 ) 183 203 222.9e 241.6e 126.3 126.6 l23c 
Chlorides (as Cl)c 43 48 58.3 62.8 29.9 30 29c 

Nitrates (as N0 3 ) 25 28 l7c 

Phosphates (as P04 ) 1.9 2.1 1.9 2. l 1.3 1.33 l.3c 

Silica (as Si02 ) ll. 3 12.5 7.6c 

Iron (as Fe) 3.1 3.5 2. l c 
Manganese (as Mn) 0.18 0.2 0. l2c 
Total dissolved solids 661 732 739e 806.7e 455.5 456.6 444c 
pH (units) 7.8d 7.8d 7.6d 

Turbidity (JTU) 40c 

aThe column "Quality of River Below Discharge" is based on the ambient water quality data of Peoria (96 miles 
downstream of the site) for the period 1956 thru 1966 (as found in ER) and assuming complete mixing. The staff 
has also calculated the "quality of river below discharge" based on ambient water quality data of Seneca (5.6 
miles upstream of the LSCS site) for 1976 (see Sec. 2). The staff found no significant difference in the values 
when based on the Peoria 1956 thru 1966 data or the Seneca 1976 data. 

bUnless otherwise stated, based on: Quality of Surface Water in Illinois, 1956 thru 1966: State of Illinois, 
Department of Registration and Education; Illinois State Water Survey, Bulletin 54, page 104; and average and 
maximum cycles of concentration compiled for LaSalle County Station cooling lake (average cycles of concentra­
tion= 1.49, maximum= 1.65) (ER Table 3.6-2). 

cBased on Quality of Surface Water in Illinois, 1956 thru 1966, page 104, Illinois River at Peoria; State of 
Illinois, Department of Registration and Education, Bulletin 54. 

dBased on LaSalle County Station Construction Permit Stage ER, page 6.3.5, Table 6.3-1. 
eSlight increase in chemical concentration is expected because of consumption of regenerant chemicals (ER 
Table 3.6-3). 

w 
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3.2.4.1 C~rculating Water System 

The circulating water will be drawn from the cooling lake at a rate of 38.9 m3/s (1372 cfs) per 
unit and will be discharged back to the c9oling lake after passing through the system. No 
chemical additions will be made to the circulating water system. A mechanical cleaning (Amertap) 
system will be used instead of chlorination to prevent biological fouling and sedimentation 
within the main stainless-steel condenser tubes. The applicant has stated (E.R., p. 3.6-1) 
that no biocide chemicals will be added to the condenser cooling water. Future installation 
of a pH control system may be necessary for control of scale in the circulating water system. 
Provisions have been made in the design of the circulating water system to include the scale 
control equipment if such a system is required. 

3.2.4.2 Service Water System 

The service water system, a closed-cycle cooling system, will be treated with 52,000 kilograms 
(115,000 lb) of sodium hypochlorite each month for the removal of biological growths that inter­
fere with the operation of the various heat exchangers. The applicant has not yet determined 
the exact schedule for chlorine addition: The applicant states that during periods when the 
chemical is being added, the residual free chlorine concentration will be maintained at or below 
0.1 mg/L (FES-CP, p. 111-21). The effluent from this system will be released to the cooling 
lake and will contain sodium and chloride ions and a small amount of chloramines, which will be 
reduced to chloride ions and ammonia or to the original compounds after a few hours or days in 
the cooling lake. The applicant expects the total residual chlorine concentration in the cooling 
lake blowdown released to the river to be well below 0.002 mg/L, the lowest criterion recommended 
by the EPA for protection of aquatic biota (FES-CP, p. III-21). 

3.2.4.3 Cooling Lake 

The wastes released from the plant to the cooling lake are condenser and service cooling water 
and the greensand filter backwash. Blowdown is needed to maintain the total dissolved solids 
concentration in the system below levels likely to cause scale deposition and fouling. The 
applicant has chosen to maintain a total dissolved solids concentration in the lake blowdown of 
less than or equal to 750 mg/L (ER, p. 3.3-1), a limit much lower than the standard of 3500 mg/L 
set by the State of Illinois (see Sec. 5.3.2). The expected water quality analysis of the 
cooling lake and the average and maximum concentrations of chemical constituents of the lake 
blowdown are listed in Table 3.3. In addition to the chemicals already present in the makeup 
water from the river, the blowdown water will contain additional chloride and sulfate ions 
resulting from treatment of the plant service water and sewage water with sodium hypochlorite 
and from discharge of regenerant waste from the steam cycle makeup water demineralizer system. 

3.2.4.4 Steam Cycle Makeup 

The primary steam cycle at the station will require makeup water to maintain steam chemistry 
within very stringent limits. The system to supply this high-purity water will produce wastes 
through the operation of three greensand filters and two ion-exchange demineralizers using a 
common decarbonator. Physical and chemical impurities will be removed from the raw well 
water and held within the process equipment. When this equipment has reached its capacity and 
can no longer reliably supply finished water of the desired quality, the sand filters will be 
backwashed with well water and the demineralizers will be chemically regenerated by use of 
sodium hydroxide and sulfuric acid [27,000 kilograms (59,000 pounds) and 49,000 kilograms 
(109,000 pounds), respectively, per month]. 

The expected frequency of filter backwash is once per day for ten-minute periods at a rate of 
2.4 x 10-2 m3Js (380 gpm) for each of the three greensand filters. Each demineralizer will be 
regenerated once every 24 hours {ER, p. 3.6-2). 

The discharge from the backwashing operation, containing dissolved and suspended solids collected 
during the filtering process, will be routed to the cooling lake. The estimated concentrations 
of this discharge are (ER, p. 3.6-3): 

Constituent 
Chlorides {as Cl) 
Sulfates {as S04) 
Sodium {as Na) 
Calcium {as Ca) 
Magnesium {as Mg) 
Total dissolved solids 
Total suspended solids (max) 

Concentration {mg/L) 
280 
233 
206 
109 
48.5 

1100 
220 
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The regenerant wastes, containing the anions and cations initially present in the water and 
excess sulfates (S04) and sodium (Na) from the regenerant chemicals, will be collected and 
temporarily stored in a neutralization tank prior to mixing with cooling lake blowdown. The 
average discharge flow from the neutralization tank will be 1.5 x 10-2 m3Js (240 gpm) for eight 
hours, and the maximum flow rate wi 11 not exceed 6. 3 x 10-2 m3 /s ( 1000 gpm) .· The regenerant 
wastes will normally be acidic when mixed with the cooling lake blowdown. The applicant states 
that the EPA requirement of a pH value of 6 to 9 for the discharge stream will be met. Neutral­
izing chemicals can be added to the neutralization tank if the cooling lake blowdown alone is 
insufficient to neutralize the tank effluent (ER, Sec. 3.6.4). 

3.2.4.5 Potable and Sanitary Water System 

Wastes from the potable and sanitary water system, including that from the adjacent recreational 
area, will be collected and routed to a sewage treatment plant. The treatment unit can operate 
either as a contact stabilization system or as an extended aeration system, depending upon the 
influent flow rate (see Table 3.4). 

The wastes from the potable and sanitary water system will be subjected to tertiary treatment 
in a retention pond with a two-day, full-flow capacity. Sodium hypochlorite will be injected 
continuously into the pond effluent as it is released. During normal plant operation, the 
release of effluent from the sewage treatment unit will be continuous at a rate of 
7 x 10-4 m3Js (10.4 gpm) and will contain a maximum concentration of 0.75 mg/L of free residual 
chlorine, 19 mg/L of five-day BOD, and 24 mg/L of suspended solids. The chemicals expected to 
be present in the treatment effluent and the Illinois EPA standards that this effluent must meet 
are listed in Table 3.4. The sewage treatment system effluent will be mixed with cooling lake 
blowdown before being discharged into the Illinois River (ER, Sec. 3.7). 

3.2.4.6 Auxiliary Steam System 

An auxiliary (electrode) boiler will provide energy to the radwaste concentrators at times when 
neither of the two generating units is in operation. During operation, boiler blowdown will be 
required and will be discharged to the cooling lake blowdown. The auxiliary steam system will 
consume 140 kilograms (300 pounds) each of Na 3P04, Na 2HP04, and Na 2S03, and 30 liters (eight 
gallons) of morpholine, monthly (ER, Sec. 3.6.6). 

3.2.4.7 Other Waste Systems 

Five standby diesel generators, each of 2600 kWe capacity (FSAR, p. 8.3-47), will be a stationary 
source of nonradioactive gaseous effluents. These units will be tested periodically during 
normal station operation. The S02 and NOx emission rates for each diesel will be as follows: 2 

Pollutant 
Sulfur dioxide 

Nitrogen oxides 

Emission Rate 
(kg/hr) 

7.35 

87.6 

Annual Emission 
(metric tons) 

< 0.9 

about 9 

Laundry wastes will be processed in a reverse osmosis unit, sampled, and then either discharged 
or processed through the chemical waste system. All effluents containing chemicals from non­
radioactive floor drains will be treated in the neutralization tank of the makeup demineralizing 
system. All effluents from other nonradioactive floor drains that do not contain any chemicals 
will be sent through inside and outside oil separators, from which the oil-free effluent will be 
discharged to the cooling lake (ER, Sec. 3.7). 

Approximately 90,000 kilograms (200,000 pounds) of miscellaneous solid waste (rags, paper, 
trash) will be generated annually during station operation. The refuse will be mechanically 
compacted onsite and transported to a licensed offsite landfill (ER, Supp. 3, 0400.26-1). 

The soaps and detergents used for construction and preoperational cleaning will be treated in 
the sewage treatment plant prior to discharge. The typical consumption of chemicals for decon­
tamination activities during normal plant operation is indicated in Table 3.2 as "Other Chemical 
Wastes." 
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Table 3.4. _Sewage Treatment System: Influent and Effluent 

A. INFLUENT - Amounts Treated and Method of Treatment 

Phase 

Construction phase 

Camping season 

Off-camping season 
(normal operation) 

Influent Treated, m3/day 

85 

106 (49 from the 
recreational area + 
57 from the station) 

57 from the station 
operating personnel 

Treatment 

Contact stabilization system 

Contact stabilization system 

Extended aeration system 

B. EFFLUENT - Chemical Concentration in Sanitary Effluent and 
EPA Limitations as Specified in the NPDES Permit 

Constftuent 

5-day biochemical oxygen 
demand (BOD), mg/L 

Total suspended solids, 
mg/L 

Free residual chlorine, 
mg/L 

Fecal coliforms, 
counts/100 ml 

pH 

aER, Sec. 3.7.1. 

Treatment System Discharge 
Concentration 

Illinois EPA Standards 
Daily Average 

30b 

200 

6-9 

Daily Maximum 

45b 

400 

bThe arithmetic mean of the five-day BOD samples and the arithmetic mean of the suspended 
solids values for effluent samples collected in a period of 30 consecutive days shall not 
exceed a concentration of 30 mg/L, nor 15% of the arithmetic mean of the values for influent 
samples collected at approximately the same times during the same period. The arithmetic mean 
of these values for effluent samples collected in a period of seven consecutive days shall not 
exceed a concentration of 45 mg/L. 

Cstaff estimate. 
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3.~.5 Transmiss1on ~ystem 

The transmission system that will connect the LaSalle County Station to the applicant's existing 
system was described in the FES-CP. Details of the new system have been refined since that 
time, however, and are discussed in the ER, Section 3.9. 

The transmission lines will be brought to the existing Plano substation to the north and to the 
,existing East Frankfort substation to the northeast as before. The present routing of the 
transmission circuits has resulted in the Plano lines now being 66 km (41 miles) in length 
rather than 61 km (38 miles) and the East Frankfort lines being 100 km (62 miles) rather than 
90 km (56 miles) in length as earlier described. 

The LaSalle County Station to East Frankfort route will consist of two 345-kV transmission cir­
cuits supported by steel pole structures on the tangent and steel tower structures at the angles 
except for an 11 km (seven mi) section near East Frankfort where four-circuit steel towers will 
be used throughout. The right-of-way for the East Frankfort transmission lines will vary in 
width from -44 to 190m (145 to 625 ft). Both routes have been selected so as to utilize existing 
rights-of-way -as well as to provide for future transmission lines not connected with the LaSalle 
:county Station. 'Because -of delays being experienced in connection with obtaining a Certificate 
10f 'Public -Convenience ;and Necessity from the Illinois Commerce Commission for the Plano trans­
mission lines, ,a temporary connection from the LaSalle County Station to an existing 138-kV line 
is :being constructed. The temporary connection will consist of looping an existing 138-kV cir­
cuit into the LaSalle County Station to make two 138-kV circuits. One circuit will connect to 
~azon substation and will be 27 km (17 mi) in length. The other circuit will connect to Streator 
substation and will be 40 km (25 mi) in length. The new construction required to make these 
,ci,rcuits consists of two single-circuit wood-pole 1 ines, each 5.6 km {3.5 mi) in length, installed 
'On existing right-nf-way. 

Jhe rights-of-way associated with the station {including the right-of-way for the temporary 138-kV 
line) will generally pass through flat or gently rolling farmland. To the extent possible.the 
applicant will follow existing property lines and natural boundaries between various types of 
,ground cover. Necessary river and stream crossings will be made with minimal disturbance to the 
water bodies and their immediate surroundings. Supporting structures will be set far enough 
:back from the river and stream banks so as to minimize the disturbance of existing shoreline 
vegetation and so preserve the natural appearance at crossings. 

The increase in the lengths of the rights-of-way will entail no significant change in the char­
acter of the land over which the lines are routed as described in the FES-CP.- There should 
therefore be no change in the impact assessment described in the FES-CP. 

References for Section 3 

1. Letter from John Hughes, Director of Uater Quality, Commonwealth Edison Co., to A. H. 
Manzardo, Permit Section, U. S. Environmental Protection Agency, Region V, December 1976. 

2. "Final Environmental Statement, Yellow Creek Nuclear Plant," p. 3-15, U. S. Nuclear Regula­
tory Commission, November 1977. 



4. STATUS OF SITE PREPARATION AND CONSTRUCTION 

~ ~ 

4.1 RESUME AND STATUS OF CONSTRUCTION 

As of July 1978 the construction of Unit 1 was 72% complete and of Unit 2 was 56% complete. The 
overall construction impacts on the terrestrial and aquatic environment were largely as had been 
forecasted in the FES-CP. However, a secondary construction impact involving runoff from the 
cooling lake dike has occurred and is described in Section 4.2. Updated assessments of impacts 
on the aquatic environment and on water quality are presented in Section 4.3. 

4.2 IMPACTS ON TERRESTRIAL ENVIRONMENT 

The major terrestrial impacts of construction were associated with the earthmovin~ program 
{excavation for the buildings and structures and construction of the cooling lake). The staff 
is satisfied that the primary, or direct, impacts of construction did not deviate appreciably 
from the earlier staff predictions (FES-CP, Sec. IV.B, p. IV-1); however, there has been a 
secondary impact attributable to construction, i.e., some offsite erosion has occurred following 
failure of the applicant to apply corrective measures to hold erosion in check as committed to 
in the ER-CP (p. 6.6-28) and as required by the construction permit. In addition, the FES-CP 
did not address the potential secondary impacts on the natural biota that could result from 
construction activities. 

4.2.1 Erosion and Siltation -Armstrong Run 

The wet prairie region of northeastern Illinois and northwestern Indiana (the Illinois and 
Kankakee River basins) is generally flat and poorly drained. The rich, black (organic loessal) 
soils have excellent agricultural potential when drained, but are seasonally waterlogged if not 
drained. The subsoils are sterile glacial clay of low permeability. Because of the drainage 
problem, these areas were among the last settled in the mid-nineteenth century. During the last 
century a drainage system has been developed and improved which permits the region to be among 
the highest yielding areas in the United States for corn and soybeans. 

The present drainage system in eastern LaSalle County appears to have been in existence for 
about a half century. The system consists of a network of drain tiles which are buried under 
fields and which drain the soil and of grassy waterways which carry surface runoff. Both of 
these features of the system discharge into moderately large, man-made, grasslined ditches, 
1 oca lly ca 11 ed "runs." The function of these runs is to drain the soi 1 sufficiently to permit 
use of the land for row crops. The runs have been used as a source of water for agricultural 
purposes and historically for potable water, but neither of these uses was intended by the 
design of the system. 

Prior to construction the majority of the LaSalle County Station site was drained by Armstrong 
Run, which is one of the man-made ditches described above (see Fig. 4.1). The area now occupied 
by the northeast corner of.the station cooling lake was drained by a grassy waterway which joins 
Armstrong Run about 1/2 kilometer (1/4 mile) east of the site boundary. 

The surface soil near the site has a high capacity to retain moisture, but the underlying 
glacial clay permits only very slow drainage downward. Thus, there is a perched water table. 
This perched water table is recharged by snow melt and by infiltration of rainwater. The 
function of the drain tiles is to draw down the perched water table by accelerating the lateral 
movement of the subsurface water. The tiles discharge into Armstrong Run and provide a small 
perennial flow in the run. This perennial flow fills only a small channel in the bottom of 
Armstrong Run. The staff concluded from analysis of a preconstruction vertical aerial photo­
graph that the course of the perennial flow within Armstrong Run_ meanders, and that the freshly 
exposed bottom (composed of deposited topsoil from adjacent fields) is revegetated by natural 
reproduction (probably tillering) of the grass in the ditch. 

In spite of the high capacity of the soil to retain moisture, during intense rainstorms this 
ca~acity is frequently saturated, so considerable runoff occurs. This runoff is carried by the 
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Fig. 4.1. 
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Map of the Project Area Showing Armstrong Run and Other Drainage Features near the 
Cooling Lake. (Modified from ER, Fig. 2.4-4.) 



grassy waterways and by the runs. The staff believes that the runs typically will handle the 
runoff from the 50- to lOO~year return period 24-hour rain when the soil is near saturation 
before the rain. The local landownerscreported to the staff-that Armstrong Run has never 
required maintenance, although they believe that other runs in the region have required mainte­
nance dredging. The landowners further reported that Armstrong Run has sufficient capacity to 
carry more runoff than they have observed to occur during about 20 years.* 

Prior to the construction of the LaSalle County Station cooling lake, the watershed of Armstrong 
Run above the site boundary was approximately 410 hectares (1020 acres), all of which was level 
agricultural fields as described above. The present watershed above the site boundary consists 
of 140 hectares (340 acres), the majority of which is within the dike surrounding the cooling 
lake. The dike is made of compacted impervious clay from borrow pits within the lake. The 
final grade of the dike is a 3:1 slope (approximately 20°). The toe of the clay dike continues 
underground to contact the subsurface clay. All drain tiles encountered were removed or plugged. 
Thus there should be little contribution to the perennial streamflow in Armstrong Run from the 
lake or lake basin. 

The dike is surrounded by a perimeter ditch which serves to collect all runoff from the dike. 
The original drainage plan routed water from the northwest portion of the dike to Kickapoo 
Creek, from the north portion of the dike and the north end of the east portion of the dike to 
the grassy run near the northeast corner of the lake, and from the remainder of the dike to 
Armstrong Run at the site boundary. This plan led to problems with the grassy run and asso­
ciated drain tiles, apparently because the runoff volume exceeded the capacity of the grassy 
waterway. This problem was resolved by diverting this runoff to Armstrong Run at the site 
boundary. A small basin was provided where Armstrong Run leaves the site. The basin was too 
small to handle the runoff which actually occurred from the dike. 

The dike and perimeter ditch slopes were topsoiled, seeded, fertilized and mulched to establish 
a vegetative cover to stabilize the slopes. However, on the east portion of the dike (which 
crosses Armstrong Run, see Fig. 4.1) none of these steps were taken for one year following 
completion of the east portion of the dike in the fall of 1976, although all other portions of 
the dike were seeded promptly (ER, Supp. 4, Question 050.03). 

The applicant has predicted peak discharges from the 1-year, 10-year, and 100-year 24-hour 
storms for preconstruction conditions, during construction (i.e., while the east portion of the 
dike was not vegetated), and for postconstruction conditions. Some of the applicant's pre­
dictions are shown in Table 4.1. The applicant used the unit hydrograph method, a model which 
estimates peak discharges from rainfall data, subject to a set of parameters which describe the 

·basin geometry. 

Table 4.1. Predicted Peak Discharge (m3/s) to Armstrong Run at Site Boundary 

A~Elicant's Estimatea Staff Estimateb 
10-year, 100-year, 100-year, 100-year, 

Storm 24-hour 24-hour 24-hour 1-hour 

Preconstruct ion 36.93 52.87 9 32 

During constructionc 12.91 18.32 4 34 

Post-constructiond 10.68 15.29 3 25 

aApplicant's estimate is from ER, Supp. 4, Table Q050.02-l. 
bstaff estimate for preconstruction is based on extrapolation from stream gaging records on 
Gimlet Creek at Sparland, Illinois, and from storm data for Aurora, Illinois. Other staff 
estimates are based on triangular hydrograph calculations. 

cAssumes dike is constructed but not vegetated. 
dAssumes successful vegetation establishment on dike. 

*Meeting between landowners and U. S. Nuclear Regulatory Commission staff in Ottawa, Ill., 
24 August 1977. 
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The staff concurs with the applicant's choice of the unit hydrograph method for estimating the 
peak discharges into Armstrong Run in the absence of gaging records for the Run. However, the 
staff adjusted the unit hydrograph model (Ref. 1, page 41) to duelicate the gaging records for 
Gimlet Creek (gaging station No. 5-5590 at Sparland, Illinois) 2 - using the best available 
precipitation data (Aurora, Illinois) 5 as the preconstruction conditions on Armstrong Run. 
Gimlet Creek is the nearest gaged stream with a comparable watershed area, on similar terrain 
and unconsolidated deposits, and in the Illinois River basin. Aurora, Illinois, is the nearest 
precipitation gage from which climatologic studies are availables and which should be beyond the 
effects of Lake Michigan. The staff also disagrees with the values used by the applicant for 
the appropriate runoff curve number (or "runoff coefficient," the fraction of rain water which 
flows over the ground, rather than into it). Using the techniques outlined in Ref. 1 (page 28), 
the staff calculated the following runoff coefficients:· 

Preconstruction: 0.65 
Construction (bare dike): 0.90 
Postconstruction: 0.80 

On the other hand, the applicant used the following runoff coefficients: 

Preconstruction: 0.50 
Construction (bare dike): 0.57 
Postconstruction: 0.50 

The staff cannot accept the use of the applicant's coefficients because: 

The watershed slope for preconstruction and for postconstruction increases from 
40:1 to 3:1; 

The amount of topsoil at the preconstruction and at the postconstruction stages 
decreases from one meter of topsoil over relatively impervious glacial till, to one 
tenth of a meter of topsoil over a compacted clay dike. 

The difference between the preconstruction runoff coefficient and the construction 
coefficient (i.e., 0.07) is too low to accurately represent the effect of both the 
increased watershed slope and the bare clay face of the east dike. 

The applicant's predictions for the 100-year, 24-hour storm and the staff's predictions for the 
same storm behave approximately the same and differ only in magnitude. Since the issue is the 
relative erosivity of the discharge, the relevant predictions are the effects from constructi~n 
of the station on the relative discharge (Table 4.2). 

Table 4.2. Relative Peak Dischargea to Armstrong Run at Site Boundary 
Compared to Preconstruction Conditions 

A~~licant's Estimate Staff Estimate 
10-year, 

Storm 24-hour 

Preconstruct ion 1.00 

During construction 0.35 

Post-construction 0.30 

100-year, 
24-hour 

1.00 

0.34 

0.28 

100-year, 
24-hour 

1.00 

0.44 

0.33 

100-year, 
1-hour 

1.00 

1.06 

0.78 

aThe ratio of the peak discharge for construction or postconstruction conditions to the peak 
discharge for preconstruction conditions resulting from the same storm. 

The staff analysis revealed a much more serious problem with the applicant's predictions of peak 
discharge. Although a long-duration* storm, such as the 24-hour storm, yields a higher total 
volume of rainwater than does a short-duratio~storm, such as the one-hour storm, the intensity 

*The length of time during which the storm produces rainfall. 
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of the rainfall is much higher during a short-duration storm (i.e., local thunderstorm) than in 
a long-duration storm (i.e., general rainstorm over a broad area). This can be illustrated from 
the rainfall intensities for Aurora, Illinois, which are as follows: 

Return Period 
10-year 
25-year _ 
50-year 

Storm Duration 

1-hour 
14 ~m/s (1.98 in./hr) 
17 vm/s (2.46 in./hr) 
21 vm/s (2.92 in./hr) 

24-hour 
_1.2 vm/s (0.17 in./hr) 
1.4 vm/s (0.21 in./hr) 
1.7 vm/s (0.24 in./hr) 

The critical factor here is the rate of rainfall (minus infiltration, or rainfall intensity 
times runoff coefficient, called excess rainfall) compared to the maximum rate at which the 
water flows across the ground, provided that the total rainfall exceeds the total infiltration 
during the storm. For Armstrong Run, the rainfall intensity and duration which produces the 
highest intensity of excess rainfall and which produces a total rainfall greater than the total 
infiltration occurs during the one-hour storm. Therefore, the runoff which is most significant 
with respect to changes in the basin characteristics is that produced by the one-hour storm. 
Hence, the staff has predicted the effects of construction of the station on runoff produced by 
the 100-year return period, one-hour-duration storm (Tables 4.1 and 4.2). This is an example of 
an analytical technique that describes the relatively much higher intensity storms (compared to 
a 24-hour storm) which occurred, including other one-hour and storms of somewhat longer duration. 
The point is that the use of the 24-hour storm (which has a relatively low intensity) is not 
appropriate for analysis of the Armstrong Run erosion problem. 

As noted above, the relevant predictions are for the effects on relative peak discharge. The 
staff assessment is that at least a 6% increase in peak discharge occurred for the 100-year, 
one-hour storm during construction while the east portion of the dike was not vegetated. Load­
carrying capacity, L (or erosivity), is exponentially related to discharge, 6 Q, 

L = KQj 

where: j is less than or equal to 3, but greater than or equal to.2. 
K is an emperically determined coefficient. 

Thus, a 6% increase in discharge during construction would produce a 12% to 19% increase in 
erosivity (using the range of values for j). Similarly, a 22% reduction in discharge under 
postconstruction conditions would produce a 53% to 61% decrease in erosivity. 

The failure to revegetate a portion of the dike (fall 1976) resulted in considerable rill erosion 
of the exposed gray clay during 1976 and 1977. The silt-laden runoff water from the dike was 
transported via the perimeter ditch to Armstrong Run, where some of the gray clay was deposited. 
The effect of this silt deposition is similar to what occurred naturally due to topsoil deposi­
tion in the Run. Under preconstruction conditions, there was a balance in the bottom of the Run 
between the amount of soil eroded and the amount deposited. This balance between deposition and 
erosion is what causes streams to meander. However, because the freshly deposited material was 
the same color as the existing deposits, it was not obvious that this process was occurring. 
During construction, while the dike was not vegetated, the fresh silt deposits were a strikingly 
different color, and so the process became obvious to the casual observer. The staff believes 
that any excess deposition which may have occurred has not significantly affected the capacity 
of the Run. 

The increased peak discharges from high intensity storms which occurred during construction 
resulted in erosional cutting of the banks of Armstrong Run: In some places the previously 
sloped bank is now nearly vertical and some agricultural land has slumped into the Run. At 
other places, the bank is undercut, so that additional land has been removed from agricultural 
use because the undercut land will not support agricultural equipment. The staff estimates that 
the total loss (as of August 1977) is 0.1 hectare (0.25 acre) of tillable land. However, during 
the same period when this erosion was occurring, the north-central Illinois region (in which 
LaSalle County is located) received unusually heavy rainfall (approximately equal to the 50-year 
return period rains). This raises the question as to whether the erosion was due to the con­
struction of LaSalle County Station or solely to the unusual rainfall. The staff has reviewed 
the available information, including staff observations, to resolve this question, and has 
concluded that three factors other than rainfall intensity contributed to the observed erosion 
in.Armstrong Run: 

The peak discharges from high intensity storms during construction were greater than 
that which would have been produced by preconstruction conditions, because the east 
portion of the dike was not vegetated. 
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The altered peak discharges from high intensity storms resulted in an increased load­
carrying capacity (or erosivity). For example, the predicted 6% increase in peak 
discharge for a one-hour storm produced a 12% to 19% increase in erosivity. 

Since the dikes are composed of subsoil material, which is infertile, the vegetative 
cover of Armstrong Run on this silt is less vigorous than on the sediments from the 
fertile and fertilized topsoil of the row crop fields. As a result, Armstrong Run 
is now more susceptible to erosion. This factor is reversible by natural processes 
(i.e., vegetational vigor will recover as clay deposition ceases and topsoil deposi-
tion resumes). · 

The construction permits issued for the LaSalle County Station Units 1 and 2 contain, among 
others, the following two conditions: 

a. To minimize erosion during other construction related to the station, the applicant 
shall provide early planting, cover, ditches, and control structures. 

b. The applicant shall implement a monitoring program to determine environmental effects 
which may occur as a result of site preparation and station construction and operation. 
If harmful effects or evidence of irreversible damage are detected by the monitoring 
program, the applicant will provide to the staff an analysis of the problem and a plan 
of action to be taken to eliminate or significantly reduce the detrimental effects or 
damage. 

The failure of the applicant to promptly vegetate the dike contributed significantly to the 
erosion of Armstrong Run and was a violation of condition "a." It further appears to the staff 
that the failure of the applicant to provide the staff with an analysis and a remedial plan of 
action for the resultant erosion could be considered a violation of condition "b." Thus, the 
adverse effects of the construction activities must be mitigated and prevented in the future, as 
described below. The remedial steps must be taken on this construction permit matter well in 
advance of the possible issuance of the operating licenses (which may not occur until 1980). 

The staff has predicted that the complete, successful establishment of vegetation on the dike 
and in the perimeter ditch will reduce the peak discharges in Armstrong Run to less than the 
preconstruction amount (see Table 4.1). However, since the applicant did not seed the exposed 
dike until the fall of 1977, the successful establishment of this cover cannot be verified until 
the spring 1978 growing season. The runoff from a properly vegetated dike should not be suffi­
cient to initiate erosional cutting of the banks of Armstrong Run, but the staff believes that 
such runoff is more than sufficient to continue cutting the already eroded banks. Therefore, 
the staff requires that several measures be taken by the applicant to ensure that the erosion 
problem is solved. (Note: in the following requirements, reference to the dike includes the 
perimeter ditch surrounding the exterior of the dike, as well as the dike itself.) 

Requirements 

1. Since the reduction of the discharge depends upon the integrity of the vegetative cover 
on the dikes, the applicant shall routinely (at least semiannually) monitor the initial vegeta­
tion on the entire dike by quantitative methods (such as those described in App. G) to estimate 
cover. This should be done until the vegetation is established, but not for less than three 
years commencing with the spring 1978 growing season. 

2. The applicant shall monitor the entire dike by visual inspection for vegetative integ­
rity at the beginning of the fall planting season (August), 7 and at the beginning of the spring 
planting season (May). This requirement shall continue for the life of the station. 

3. If a failure of the vegetative cover of the dike is detected, the affected area shall 
be revegetated in a timely manner (i.e., at the beginning of the next planting season, spring 
or fall). 

4. Since the banks of Armstrong Run will continue to erode until the existing erosion in 
the Run is repaired, the applicant shall regrade where necessary and revegetate those portions 
of Armstrong Run where bank erosion now appears. The grading shall be timed to match the next 
planting season (May 1979) 7 so that immediate reseeding of the sloped sides is possible. The 
reseeding shall use suitable sod-forming grass species, 7 and include the use of netting, mulch, 
and a soil binder. 

5. The revegetation in Armstrong Run shall be monitored routinely (at least semiannually) 
to ensure its success, and repair work taken promptly if any failure of reseeding is detected. 
The monitoring of the revegetation in Armstrong Run should continue until the vegetation on both 
the dike and the Run is successfully established and documented by the Commom-1ealth Edison Com­
pany. Successful establishment of the vegetation will be determined through NRC staff review of 
the Commonwealth Edison Company documentation. 
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The staff also considered whether removal of the clay deposits presently in Armstrong Run should 
be undertaken and concluded that this is not necessary because (a) the total amount of clay 
deposits is not great, (b) the clay deposits are only a minor possible contributing factor to 
the erosion, (c) the vigor of the vegetation will recover from the adverse impacts of clay 
deposition as future deposition of black topsoil buries the clay deposits, and (d) the staff 
predicts a large reduction in erosivity of the postconstruction discharge. Furthermore, the 
staff believes that the removal of the clay deposits is not desirable. The increased risk of 
erosion resulting from disturbance of the bottom of Armstrong Run is not warranted by the minor 
possible contribution to the erosion problem by the clay deposits. 

The above requirements are necessary to eliminate or significantly reduce the detrimental 
effects, and to prevent further detrimental effects, resulting from the failure of the applicant 
to follow the applicable conditions of the construction permits. 

4.2.2 Biota 

The applicant's analysis of three years of monitoring data indicates random fluctuations in bird 
community composition.B In a few instances, there is a weak trend in the data. In these 
instances, the relative abundance of one species increased (with a decrease in relative abun­
dance of another species) between the first and second years, and between the second and third 
years. Although some of these trends appear to coincide with construction activity, the trends 
are not statistically significant, and hence are insufficient to support a conclusion that 
adverse impacts are being caused by construction. 

Three functional groups of birds (waterfowl, upland game, and raptors) were studied separately. 
Among these groups only the waterfowl show any trend (decrease in absolute numbers) in their 
fluctuations. However, this trend appears to have started prior to construction of the LaSalle 
County Station and to be related to channelization and pollution of the Illinois River. When 
waterfowl habitats become established in the cooling lake, this trend will probably be reversed, 
resulting in a beneficial impact. 

The vegetation and the mammal community variations have no detectable correlation with construction. 

4.3 IMPACTS ON AQUATIC ENVIRONMENT 

4.3.1 Effects on Water Use 

Construction of the station intake and discharge structures in the Illinois River has been com­
pleted, and no adverse effects on water supply or navigation have occurred. All dredged and 
excavated materials were placed in a confined area to prevent them from entering the Illinois 
River. 

Filling of the cooling lake requires approximately 3.9 x 107 m3 (1.4 x 109 ft 3) of water from 
the Illinois River and almost three months time at a pumping rate of 5.7 m3/s (200 cfs). This 
represents 1.8% of the normal river discharge (6% of the 7-day, 10-year low flow). Lake filling 
began in July 1977 and is scheduled to be completed in October 1978. Since the lake filling as 
scheduled will not take place during a period of low river flow, the effect on the Illinois 
River will be small. 

Other construction water needs [150 m3/day (40,000 gpd)] are supplied from two deep onsite wells 
that tap the Cambrian-Ordovician aquifer (ER, p. 4.1-4). Although this is the most heavily used 
aquifer for municipal and domestic water in_the area, its capacity is great, and the removal of 
small amounts of water by the station has not caused any adverse effects. An extensive dewater­
ing system for construction activities below the water table was not necessary. 

4.3.2 Effects on Water Quality 

Information available for the first three years (1974 thru 1976) of the applicant's five-year 
monitoring program indicates that construction of the station has not degraded Illinois River 
water quality. (A summary of the water quality analyses is presented in the ER, Tables 4.1-2 
thru 4.1-12 and 4.1-14, 15 and 18.) Although the concentrations of most water quality parameters 
varied throughout the year, concentrations upstream and downstream of the c~nstruction site were 
similar, thus indicating that construction activities caused no significant, if any, impact on 
water quality. 
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4.3.3 Effects on Aquatic Biota 

As indicated in Section 2.5.2, most of the changes in the diversity and abundance of aquatic 
biota during the construction phase (1974 thru 1976) were of a random nature. There were no 
consistent trends to indicate that construction activities were having any impact on the aquatic 
biota of the Illinois River or South Kickapoo Creek. Since most of the construction that would 
affect these two water bodies is complete (construction of the discharge and intake structures 
and corridors), no additional impacts are expected. Therefore, the staff's assessment that no 
impacts should occur to the aquatic biota of these two bodies of water as a result of construe­
tic~ ac~ivities (FES-CP, p. IV-1) appears to be ~upported by the construction phase aquatic _ 
mon1tor1ng program. 

4.4 RADIATION EXPOSURE TO CONSTRUCTION WORKERS 

During the period between the start-up of Unit 1 and the completion of]mit 2 construction, the 
construction personnel working on Unit 2 will be exposed to sources of radiation from the opera­
tion of Unit 1. The main sources of radiation exposure to the workers will be the gaseous 
effluents from Unit 1 and scattered radiation from the nitrogen-16 in the Unit 1 turbine. The 
applicant has estimated that the Unit 2 construction force will receive about 130 man-rem due to 
the operation of Unit 1. This value for the radiological impact on the construction work force 
resulting from the construction activities in the radiation _field of the operating reactor is 
similar to those for other plants of a like design and is therefore a reasonable estimate. 

References for Section 4 

1. V. Mockus and H. 0. Ogrosky, "Hydrology of Agricultural Lands," Section 21 in VenTe Chow 
(editor), Handbook of Applied Hydrology, McGraw-Hill Book Co., New York, 1964. 

2. "Surface Water Supply of the United States, 1950-60, Part 5 - Hudson Bay and the Upper 
Mississippi River Basins," U. S. Geological Survey, Water Supply Paper No. 1728, 1964. 

3. "Surface Water Supply of the United States, 1961-65, Part 5," U. S. Geological Survey, 
Water Supply Paper No. 1915, 1971. 

4. "Surface Water Supply of the United States 1966-70, Part 5," U. S. Geological Survey, Water 
Supply Paper No. 2115, 1973. 

5. A. Huff and J. L. Vogel, "Hydrometeorology of Heavy Rainstorms in Chicago and Northeastern 
Illinois, Phase I - Historical Studies," Illinois State Water Survey, Report of Investiga­
tion 82, State of Illinois, Dept. of Registration and Education, ISWS/RI-82/76, 1976. 

6. B. Leopold, M. G. Wolman, and J. P. Miller, "Fluvial Processes in Geomorphology," W. H. 
Freeman & Co., San Francisco, 1964. 

7. "Critical Area Planting," Standards and Specifications, Technical Guide Section IV, U. S. 
Dept. of Agriculture, Soil Conservation Service - Illinois, February 1974. 

8. "Terrestrial Monitoring Program for the Construction Phase of the LaSalle County Station 
1976," 3rd Annual Report to Commonwealth Edison Co., NALCO Environmental Sciences, April 
1977. 



5. ENVIRONMENTAL EFFECTS OF STATION OPERATION 

~ ~ 

5.1 RESUME 

There have been several minor changes in the staff's evaluation of environmental effects of 
station operation since the issuance of the FES-CP. The staff has reassessed, in light of 
applicable effluent limitations and water quality standards, the station's impact on water 
quality. The assessment of terrestrial impacts has been expanded and updated to reflect the 
effects of the smaller and warmer cooling lake. The staff believes there will be more frequent 
and extensive incidents of fogging and icing in the area surrounding the lake than were con­
sidered in the FES-CP or in the CP-stage ASLB Hearing Board decisions. Cooling water intake and 
discharge impacts on the aquatic environment have been analyzed in greater detail by the staff. 
The evaluation of radiological impacts has :been updated using new source term calculations, and 
a comparison of station radioactive emission levels with 10 CFR Part 50, Appendix I design 
objectives has been added. New generic material has been added concerning transportation of 
radioactive material and the environmental effects of the uranium fuel cycle. The analyses of 
land use in the CP-stage ASLB Hearing Board decisions remaih valid. (The changes resulting from 
the reduction of the station site area due to the use of a smaller cooling lake are discussed in 
Section 4.) A new subsection on socioeconomic impacts due to station operation has ·been added. 

5.2 IMPACTS ON LAND USE 

In addition to the construction impacts on the land use at the site and in transmission corridors 
as discussed in Section 2.2.2, the operation of the LaSalle County Station could affect the 
adjacent farmland unless runoff from the dikes and erosion is controlled in accordance with the 
requirements set forth in Section 4.2.1. 

The daily traffic increase caused by the commuting to and from work by the 403 operation staff 
members, who will be distributed over three shifts, would not likely exceed 150 to 250 vehicles 
during the peak hour. If the commuting traffic pattern of the operating staff is similar to 
that of the workers during the construction phase, a large portion of this traffic would be on 
Route 170, passing through Seneca (ER, Supp. 1, Q340.02). Based upon information received from 
local officials by the applicant, the resulting traffic impacts are expected to be relatively 
small (ER, Supp. 1, Q340.02-4). 

The additional traffic generated from the operation of the station will not exceed 10% of the 
average daily traffic along Route 170 between the station and Seneca. 1 Class "A" service leveF 
(a federally established classification reflecting applicable traffic regulations, traffic 
capacity, and physical condition in which the road is maintained) will be maintained during the 
life of the LaSalle County Station. 

5. 3 IMPACTS ON WATER USE. 

5.3.1 Thermal 

5.3.1.1 Cooling Lake Slowdown 

The applicant has calculated the expected temperatures at various locations on the cooling lake 
for the four seasons for plant capacity factors of 100% and 72% .(ER, Tables 3.4-2 and 3.4-3); 
the average temperature, the temperature exceeded only 5% of the season, and the temperature 
exceeded only 1% of the season were calculated. The results for the case of 100% capacity 
factor are given in Table 5.1. The model employed in these calculations was a one-dimensional 
transient lake model (ER, p. 5.1-2) based on the work of Ryan and Harleman. 3 

The staff has calculated the expected temperature at the cool end of the lake near the point 
from which the blowdown will be released; the results of the staff analysis for each month of 
the year for normal and extreme meteorological conditions are given in Table 5.2. (Details of 
the analysis are discussed in Appendix C.) Also shown in Table 5.2 are the monthly river 
temperature extremes near Marseilles and the temperature difference between the blowdown and the 
ambient river water. 
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Table 5.1. Applicant's Predicted Lake Temperatures for LaSalle County Station Cooling Lake--100% Capacity Factor 

Predicted Lake Tem~erature, oc - Freguenc~ of Occurrence 
---- ------

Area 1% 5% 50% 
Location a hectares · Winter Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall 

A (plant discharge} 27.2 41.1 46.3 43.1 25.8 39.2 45.0 40.9 21.9 30.7 42.2 33.8 
B 101 24.7 38.1 43.2 40.1 23.4 36.2 41.9 37.9 19.6 28.0 39.1 31.2 
c 202 22.7 35.8 40.8 37.7 21.4 33.9 39.6 35.7 17.6 25.9 36.8 29.0 

D 405 19.2 ~ 32.3 37.3 34.3 17.8 30.4 36.0 32.2 14.1 22.3 33.3 25.4 
E 607 16.8 30.1 35.2 32.1 15.4 28.2 33.9 30.0 11.6 20.0 31.1 23.1 
F (spillway) 802 14.7 28.4 33.7 30.4 13.2 26.5 32.3 28.3 9.4 18.1 29.5 21.2 

G 809 14.7 28.4 33.7 30.4 13.2 26.5 32.3 28.3 9.4 18.1 29.5 21.2 
H (plant intake) 833 14.5 28.3 33.5 30.3 13.0 26.4 32.3 28.2 9.2 17.9 29.4 21.1 

aSee Figure 3.2. 
U1 

Adapted from ER, Table 3.4-2. 
I 

N 
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Table 5.2. Staff's Calculated Blowdown and River Temperatures 

Blowdown 
Tem~erature, oc Ambient River Tem~erature 2 oc 

Month Average Extreme Maximum Average Minimum liT a oc 
e' 

liT b oc 
m' 

liT c oc 
n' 

January 18.0 22.4 7.8 3.9 1.1 21.3 14.6 14.1 

February 18.7 24.0 9.4 5.0 1.1 22.9 14.6 13.7 

March 21.3 25.6 12.2 6.7 2.2 23.4 13.4 14.6 

April 26.8 29.6 19.4 12.2 7.8 21.8 10.2 14.6 

May 31.2 34.5 22.8 17.8 11.1 23.2 11.7 13.4 

June 35.8 39.3 28.9 23.3 16.7 22.6 10.4 12.5 

July 38.0 42.1 30.6 26.1 22.2 19.9 11.5 11.9 

August 37.2 41.3 31.1 26.7 22.8 18.5 10.2 10.5 

September 32.2 36.2 30.6 22.8 16.1 20.1 5.6 9.4 

October 26.3 31.6 23.9 17.2 11.1 20.5 7.7 9.1 

November 20.0 26.2 18.3 10.6 3.9 22.3 7.9 9.4 

December 18.2 23.4 11.1 5.6 1.1 22.3 12.3 12.6 

aliT = Extreme blowdown temperature minus minimum river temperature. 
e 

bliT = Extreme blowdown temperature minus maximum river temperature. m 
cliT = Average blowdown temperature minus average river temperature. 

n 

Comparison of Tables 5.1 and 5.2 shows that the blowdown temperatures calculated by the staff 
are higher than those calculated by the applicant. This is because the staff incorporated a 
greater degree of conservatism into its model, which is less sophisticated than that used by the 
applicant. Inputs to the staff's model are average or extreme monthly values of the meteoro­
logical variables for central Illinois, whereas the applicant uses values for three-hour time 
intervals from the Peoria weather station. Thus, the applicant can more closely model the 
progression of lake temperatures as they vary throughout the year. 

5.3.1.2 State Thermal Water Quality Standards 

The Illinois water quality standards4 require that: 

1. There shall be no abnormal temperature changes that may adversely affect aquatic life 
unless caused by natural.conditions. 

2. The normal daily and seasonal temperature fluctuations that existed before the addi­
tion of heat due to other than natural causes shall be maintained. 

3. The maximum temperature rise above natural temperatures shall not exceed 2.78°C (5°F). 

4. In addition, the water temperature at representative locations in the main river shall 
not exceed the maximum limits mentioned below during more than one percent of the 
hours in the 12-month period ending with any month. Moreover, at no time shall the 
water temperature at such locations exceed the maximum limits given below by more than 
1.67°C (3°F). Main river temperatures are temperatures of those portions of the river 
essentially similar to and following the same thermal regime as the temperatures of 
the main flow of the river. These maximum temperatures are 15.6°C (60°F) for December, 
January, February, and March, and 32.2°C (90°F) for the remaining months of the year. 

5. The water quality standards must be met in the bulk of the body o~water. No body of 
water may be used entirely as a mixing zone for a single outfall or combination of 
outfalls. Moreover, except as otherwise provided in the regulations, no single mixing 
zone shall exceed the area of a circle with a radius of 183 meters (600 feet, approxi­
mately 26 acres). The mixing zone shall not intersect any area of any such waters in 
such a manner that the maintenance of aquatic life in the body of water as a whole 
would be adversely affected, nor shall any mixing zone contain more than 25% of the 
cross-sectional area or volume of flow of a stream except for those streams where the 
dilution ratio is less than 3:1. 
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5.3.1.3 River Discharge (thermal plume) 

The applicant has analyzed (ER, p. 5.1-3) the size and extent of the thermal plume, using the 
workbook produced by Shirazi and Davis.s Results of two cases analyzed are given in Table 5.3. 
Case 1 represents the situation under conditions of maximum blowdown temperature and minimum 
river temperature. This would result in the largest possible 2.78°C (5°F) isotherm. Case 2 
represents the situation under conditions of maximum blowdown temperature and maximum river. 
temperature. Both cases represent maximum blowdown flow rate conditions during the summer. 
Since the ambient river temperature is 30.6°C (87°F) and the maximum allowable temperature 
outside the mixing zone is 32.2°C (90°F), the 1.67°C (3°F) excess isotherm is the one of 
interest. The applicant calculated the area contained within the 0.55°C (1°F) excess isotherm 
to be 3560 m2 (0.88 acre), which is more than an order of magnitude smaller than the maximum 
allowed by the state standards. 

Table 5.3. Results of Thermal Plume Analysis 

Plant load factor, % . 
Month 
Blowdown flow rate 
Discharge velocity 
River velocity 
Blowdown temperature 
River temperature 
Area of 2.78°C exces~ 

isotherm 
% of river cross section 

occupied by the 2.78°C 
excess isotherm 

Area of 1.67°C excess 
isotherm 

Area of 0.55°C excess 
isotherm 

A~~licant's Anal~sisa 
Case 1 Case 2 

100 100 
July July 

2.23 m3/s 2.23 m3/s 
1.55 m/s 1.55 m/s 
0.23 m/sb 0.23 m/s 
35.6°C 35.VC 
22.2°C 30.6°C 

475 m2 45 m2 

12 2.7 

!Y !Y 

18,210 m2 3560 m2 

aER, p. 5.1-4; ER, App. 5. lA; and ER, Supp. 3, Q400.06. 
bFrom applicant's comment I-21, see Appendix A, Pg. A-22. 

cThis is for the 1.67°C excess isotherm. 

drnformation not provided. 

Staff's Ana l~s is 
Case 1 Case 2 

100 100 
March July 

2.23 m3/s 2.23 m3s 
1.55 m/s 1.55 m/s 
0.12 m/s 0.12 m/s 
25.6°C 42.l°C 
2.2°C 30.6°C 

2500 m2 400 m2 

9 8c 

16,500 m2 4000 m2 

!Y !Y 

The staff has analyzed the two cases presented in Table 5.3 with all parameters the same except 
(a) maximum blowdown temperature, which was taken from Table 5.2, (b) river velocity, which was 
the 7-day, 10-year low flow, 91.4 m3/s (3228 cfs) divided by the average cross-sectional area of 
the river (ER, Supp. 3, Q400.06), 747m2 (8040 ft2). This results in a velocity of 0.12 m/s 
(0.40 fps). 

Results of the staff's calculations are shown in Figures 5.1 and 5.2 and Table 5.3. It can be 
seen that the state standards are not violated in either of these extreme examples. For the 
March extreme, the area encompassed by the 2.78°C (5°F) excess isotherm is 2500 m2 (0.6 acre), 
more than an order of magnitude smaller than the maximum allowed. The zone of passage is 91%, 
which is greater than the minimum of 75% required. For the July extreme, the area encompassed 
by the 1.67°C (3°F) isotherm is 4000 m2 (1.0 acre), and the zone of passage is 92%. 
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Fig. 5.1. Thermal Plume in the Illinois River under March Extreme 
Meteorological and Hydrological Conditions. 
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Fig. 5.2. Thermal Plume in the Illinois River under July ~1aximum 
Slowdown and River Temperature Conditions. 
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5.3.1.4 Conclusions 

The staff was conservative in its selection of parameters for the calculation of the thermal 
effects of the LaSalle County Station on the Illinois River. These parameters were: 

1. 100% plant load, 

2. A wet-bulb temperature exceeded only 2% of the time to determine cooling pond blow­
down temperatures, 

3. Extreme values of equilibrium temperature and heat exchange coefficient, 

4. Minimum (maximum) river temperatures, and 

5. Low river flow (7-day, 10-year recurrence interval). 

The staff thus expects that the thermal effluent in the Illinois River will always satisfy the 
state thermal water quality standards and that no alteration in present downstream water use 
will result. · 

5.3.2 Industrial Chemical Wastes 

As detailed in Section 3.2.4, the chemical discharge from the LaSalle County Station will con­
sist of cooling lake blowdown to which auxiliary boiler blowdown, neutralizing tank effluent, 
and the effluents from the sewage treatment plant and radwaste plant will be added. The typical 
water quality of the station's cooling lake, the station's discharge, the Illinois River near 
the station, and the Illinois River below the discharge are compared in Table 3.3. Because the 
average river flow of 304 m3/s (10,750 cfs) is quite large relative to the average blowdown flow 
rate of 1.5 m3/s (53 cfs), the concentrations of substances in the discharge will be close to 
ambient values after the discharge becomes fully mixed with the river water. 

The staff expects the concentration of total dissolved solids (TDS) in the blowdown discharged 
to the river to average 750 mg/L, a level much lower than the maximum standard of 3500 mg/L 
established by the state.* This will increase the average TDS of the river below the discharge 
from 440 mg/L to an expected maximum of 457 mg/L (based on the 7-day, 10-year low flow of the 
Illinois River at Seneca, Illinois, and assuming complete mixing, see Table 3.3). All other 
chemical releases will also meet the state water quality standards (see Sec. 5.3.4.1). 

The applicant's program for chlorination has not yet been defined, but chlorine discharge will 
be required to meet the Federal requirements specified in 40 CFR 423 (see Sec. 5.3.4.2). Based 
on information presented in Sections 3.2.4.2 and 3.2.4.7, the staff expects that the total 
residual chlorine present in the blowdown as a result of chlorination of the service water and 
sanitary water systems will be well below 0.002 ppm. Although the effluent from the service 
water system may contain chloramines resulting from the combination of free chlorine with 
ammonia, the staff concludes that dilution with cooling lake water and further dilution of 
blowdown in the river will reduce the concentration of such compounds to negligible levels. 

5.3.3 Sanitary Wastes 

As discussed in Section 3.2.4.7, sanitary wastes from the LaSalle County Station will receive 
tertiary treatment in a two-day, full-flow capacity retention pond and will be continuously 
chlorinated for bacteriological and odor control prior to release. The staff believes that the 
sanitary waste effluent will comply with the applicable standards of the State of Illinois (see 
Table 3.4). The maximum free chlorine residual in the sewage discharges (0.75 mg/L) will be 
diluted with the lake blowdown to less than one ~g/L and then further reduced by the chlorine 
demand in the Illinois River. The BOD (19 mg/L) and suspended solids (24 mg/L) also present in 
the sanitary effluent will be similarly diluted to undetectable levels upon discharge into the 
river. 

5.3.4 Effluent Guidelines and Limitations 

Chemical and sanitary waste discharges from the LaSalle County Station will be required to meet 
the Illinois water quality standards, the U. S. Environmental Protection Agency Steam Electric 
Power Generating Point Source Category Effluent Guidelines and Standards (40 CFR 423, July 1, 

*The water pollution regulations of Illinois state that the TDS shall not be increased more than 
750 mg/L above background concentration and in no event shall exceed 3500 mg/L at any time. 
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1976), and the effluent limitations established by the Illinois Environmental Protection Agency 
in the LaSalle County Station National Pollutant Discharge Elimination System (NPDES) per-
mit #0048151 (see Appendix D): 

5.3.4.1 Compliance with Water Quality Standards 

The State of Illinois requires that the quality of the water in rivers be maintained to certain 
standards and that additional standards for effluents (as presented in the Illinois Water Pollu­
tion Control Rules) be met. Whenever a water quality standard is more restrictive than an 
effluent standard, a mixing zone is set on a case-by-case basis to meet the purpose of the 
regulation. Two specific restrictions or standards of the "Water Pollution Regulations of 
Illinois," which were adopted by the Illinois Pollution Control Board in 1972 and amended 
through 1977, apply to the waters of the Illinois River at the LaSalle County Station. These 
are (a) General Standards, Section 203, and (b) Public and Food Processing Water Supply maximum 
permissible levels identified in Section 204. These restrictions, as well as the station 
discharge values, are itemized in Table 5.4. Whenever the same substance is restricted in both 
sections of the regulations, the more restrictive limit is cited. It is stated in the limita­
tions that the temperature rise in the Illinois River will not exceed 2.8°C (5°F) outside of a 
mixing zone with a radius of 180 meters (600 feet). In addition, the water temperature outside 
the mixin~ zone shall not exceed the maximum limits of l6°C (60°F) for December through March 
and 32°C (90°F) for April through November during more than one percent of the hours in the 
12-month period ending with any month. At no time shall the water temperature at such locations 
exceed those maximum limits by more than 1.7°C (3°F). Of the station chemical releases identi­
fied in Table 3.3, only a few have corresponding water quality limitations. All of such releases 
comply with state water quality standards, as demonstrated in Table 5.4 and as discussed in 
Sections 5.3.2 and 5.3.3. 

5.3.4.2 Compliance with Effluent Limitations 

The Illinois Environmental Protection Agency (IEPA) has evaluated the proposed mode of operation 
of the station with respect to the U. S. EPA Steam Electric Power Generating Point Source Cate­
gory Effluent Guidelines and Standards (40 CFR 423, October 8, 1974) promulgated pursuant to 
Sections 301 and 306 of P.L. 92-500, Federal Water Pollution Control Act Amendments of 1972. As 
a result, IEPA has issued an NPDES permit under Section 402 of P.L. 92-500 (see Appendix D) 
which contains monitoring provisions and effluent limitations that, if observed during plant 
operation, will ensure compliance with 40 CFR 423. 

5.3.5 Effect on Water Users through Changes in Water Quality 

The analysis in the FES-CP remains valid. The staff believes that operation of the LaSalle 
County Station will not affect any of the downstream water users (see Sec. 2.3.1.1) through 
changes in water quality of the Illinois River. (The river is presently recovering from up­
stream pollution in the vicinity of the station site.) As indicated in Section 5.3.2, the 
average river flow of 304 m3/s (10,750 cfs) is quite large relative to the blowdown flow rate 
of 1.5 m3/s (53 cfs); therefore, the concentrations of substances in the discharge will be close 
to ambient values after the discharge becomes mixed with the river water. All industrial 
chemical discharges and sanitary waste discharges will meet the state water quality standards, 
as described in Sections 5.3.3 and 5.3.4.1. The applicant's program for chlorine discharge has 
not been defined, but will be required to meet the Federal requirements specified in 40 CFR 423. 

Under the most conservative conditions (March extreme meteorological and hydrological conditions}, 
the increase in water temperature at the Illinois Nitrogen Corporation (the nearest industrial 
intake) due to the station discharge will be less than 0.5°C. The staff believes that no 
adverse impact will result from this maximum temperature increase. 

5.3.6 Effects on Surface Water Supply 

The consumptive use of water for station operation will average 1.12 m3/s (39.4 cfs) (see 
Table 3.1). This amounts to 1.2% of the 7-day, 10-year low flow of the Illinois River, or 0.4% 
of the average flow. The staff believes that this level of consumptive use will not adversely 
affect the surface water supply of the Illinois River. The staff is not aware of any other 
physical effects of plant operation on surface water supply. 
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Table 5.4. Standards Applicable to the Illinois River from Water Pollution 
Regulations of Illinois 

Concentrationa not 
to Exceed 

Section of 
Reg. More 

Restrictive 

Expected Quality of 
Station Discharge 

Substance Regulated 

Unnatural sludge, bottom 
deposits, floating debris, 
visible oil, odor, unnatural 
plant or algal growth, un­
natural color or turbidity 

pHC 
Dissolved oxygene 

Ammonia nitrogen 
Arsenic (total) 
Barium (total) 
Boron ( tota 1} 
Cadmium (total} 
Chloride 
Carbon chloroform extract 
Chromium (total hexavalent} 
Chromium (total trivalent} 
Copper (total} 
Cyanide 
Fluoride 
Iron (total} 
Lead (total} 
Manganese (total} 
Mercury 
Nickel (total} 
Nitrate plus nitrite (as N} 
Phenols 
Selenium (total} 
Silver (total} 
Sulfate 
Zinc 
Chlorinated hydrocarbon in-
secticides 
Aldrin 
Chlordane 
DDT 
Dieldrin 
Endrin 
Heptachlor 
Heptachlor epoxide 
Lindane 
Methoxychlor 
Toxaphene 

Organophosphate insecticides 
Parathion 

Chlorophenoxy herbicides 
2,4-Dichlorophenoxyacetic 
acid (2,4-D} 

2,4,5-Trichlorophenoxy­
proprionic acid (2,4,5-TP 
or Si 1 vex} 

Foaming agents 
Nitrate-nitrogen 
Nitrite-nitrogen 
Oil (hexane-solubles or 
equivalent} 

Total dissolved solids 
Fecal coliform bacteria 

Toxic substances 

Temperature 

Jan ·Feb Mar 
5o• 6o• _6o• 

6.5-g.od (units} 
5.0 (always} 
6.0 (16 hrs/day} 
1.5 
0.1 
1.0 
1.0 
0.01 
250 
0.7 
0.05 
1.0 
0.02 
0.025 
1.4 
0.3 
0.05 
0.05 
0.0005 
1.0 
10.0 
0.001 
0.01 
0.005 
250 
1.0 

0.001 
0.003 
0.05 
0.001 
0.0005 
0.0001 
0.0001 
0.005 
0.1 
0.005 

0.1 

0.02 

0.01 

0.5 
10 
1 
0.1 

500 
200/100 ml (Geometric mean} 
400/100 ml (10% of samples} 
0.1 of 48-hour Tlm for fish 
or fish food organisms 
5°F above natural; also 
monthly maximum (•f) as 
follows: 

Apr May Jun Jul Aug Sep 
go• go• go• go• go• go• 

aAll values in mg/L unless stated. 

203 

203 
203 

203 
204 
204 
203 
204 
204 
204 
203 
203 
203 
204 
203 
204 
204 
204 
203 
203 
204 
204 
204 
203 
204 
203 

204 
204 
204 
204 
204 
204 
204 
204 
204 
204 

204 

204 

204 

204 
204 
204 
204 

204 
203 

203 

203 

Oct 
go• 

Nov 
go• 

bThe standards read: "Freedom from unnatural sludge. bottom deposits •••• • 
cThe pH limitation is not subject to averaging and must be met at all times. 
dExcept from natural causes. 

- eMinimum concentration. 

Nominal Maximum 

58.3 

222.g 

73g 

Dec 
60° 

62-8 

241.6 

806.7 

From Illinois Water Pollution Control Board Rules & Regulations, Chapter 3, Water Pollution; 
Adopted 7 March 1g72, and Amendments through 3 March 1g77. 
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5.3.7 Effects on Groundwater 

Underlying the cooling lake is a glacial deposit known as Wedron till, ranging in thickness from 
37 to 43 meters (120 to 140 ft) and consisting of silty clay and clay with occasional discon­
tinuous pockets of well-graded sand or gravel (ER, p. 2.4-8). Groundwater occurs in these 
pockets within three meters (10 ft) of the surface as measured in observation wells by the 
applicant (ER, Table 2.4-12 and Fig. 2.4-11). The source of this water is normal percolation of 
rainfall and snow melt. Seepage of cooling lake water is expected to add to these perched 
aquifers during the life of the station. 

Because of the construction of the cooling lake dike as a highly impermeable barrier that ties 
into the subsurface clay till, seepage of water should be only a minor contributor to these 
aquifers outside the dike. Groundwater levels in the upper tills will be monitored by the 
applicant through 20 observation wells around the lake, however, to determine changes in water 
level after the impoundment is filled with water (ER, p. 2.4-15). 

Since these aquifers are not used for domestic purposes on the station site and since any seep­
age, should it occur, would be limited to the immediate station area, the staff believes such 
seepage would not present any environmental hazards or health problems to people or animals. 

The effect of seepage through the glacial till deposits to underlying aquifers has been ad­
dressed in the FES-CP (p. XII-20 and 21). With additional information now available concerning 
characteristics that affect or determine seepage rates through this till (Sec. 3.2.2), the 
assessment may be updated. 

The staff has calculated that seepage through the Wedron till will amount to 0.06 m3/sec 
(2 ft3/sec) from the entire cooling lake, equivalent to a depth of water of 0.23 m/year 
(0.7 ft/year). With a porosity of 50%,6 the seepage flow rate would be about 0.46 m/year 
(1.4 ft/year) through the till. Assuming the lower value of till thickness, 37 meters (120ft), 
it will take about 80 years for the seepage to reach· the basement rock under the station site 
and an indeterminate, but probably very long, additional time to reach a usable aquifer. 

This calculation is consistent with that in the assessment in the FES-CP (p. XII-20), although 
a lower value of till depth and a higher porosity were used as bases in the calculation. On the 
assumption that seepage water will eventually reach an aquifer, the staff agrees with the 
earlier evaluation that in view of the long time delay, when the water reaches the aquifer it is 
expected to be free of any pathogenic organisms that may have been present in the lake water. 
There is no reason, therefore, that the seepage water should be considered harmful to future 
populations. 

5.4 ENVIRONMENTAL IMPACTS 

5.4.1 Terrestrial Environment 

5.4.1.1 Biological Effects 

Onsite 

The cooling lake is expected to attract and support large numbers of waterfowl (FES-CP, 
Sec. V.C.2, p. V-8; and Ref. 7). This will be beneficial because of the stresses on waterfowl 
existing prior to the construction of the lake. The increase in waterfowl during fall migration 
may result in some damage to area crops (especially corn) if harvesting is delayed,s but this 
impact is expected to be relatively minor. 

Offsite 

It appears that there may be a micrometeorological impact that may extend offsite (Sec. 5.4.1.2). 
It is unclear what the biological consequences of this will be. The staff notes that the region 
lies in an ecological transition zone between the eastern deciduous forest formation to the east 
and the prairie formation to the west. 9 In this transition zone, years which are drier than 
normal (the long-term climatic average) favor the eastward expansion of prairie, while years 
which are wetter than normal favor the westward expansion of forest. If the cooling lake causes 
a shift toward moister conditions, the balance between prairie and forest may be permanently 
shifted toward an increase in forest species. 
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Transmission Corridors 

The monitoring data have shown that the ecological communities of the cleared woodlands along 
rights-of-way are not directly comparable to the shrub stage of succession (see Sec. 2.5.1.1). 
However, the differences are subtle, and therefore do not constitute a significant impact. 

5.4.1.2 Atmospheric Effects 

A major source of impact on the terrestrial environs from the operation of the LaSalle County 
Station will be the heat and moisture transferred to the atmosphere from the cooling lake. 
Under certain meteorological conditions (cool, humid air over warm water), steam fog will form. 
This fog bank may be carried onto the surrounding land as fog and/or low stratus clouds. With 
air temperatures below ooc (32°F), the fog may form light, friable rime ice on vertical objects, 
such as trees, poles, and vegetation. 

In the FES-CP, no significant offsite impacts attributable to the operation of the cooling lake 
were predicted. The staff's analysis was based on a projected heat load of two 1100-MWe reactors 
on a 1810 ha (4480-acre) lake, and in part on observations made by the staff on fogging at the 
nearby Dresden Station, which had just become operational. In addition, the applicant submitted 
a theoretical analysis of fogging based on the 4480-acre lake which predicted no significant off­
site effects. 10-13 Observations of steam fog over the Dresden cooling lake indicated that no 
significant offsite impacts would occur at the LaSalle County Station. The Dresden Lake at the 
time was operated in the "helper" mode; that is, the plant was cooled in a once-through manner, 
the lake and spray canals being used to dissipate part of the heat load to the atmosphere before 
the cooling water was discharged into the Illinois River. None of the cooling water in the 
spray canal or cooling pond was recirculated. The Dresden lake is now operated in the closed­
cycle mode and is much warmer than before. 

The fogging data available to the staff at the time the FES-CP was prepared indicated that fog 
from cooling ponds usually did not extend more than 150 meters (500 feet) inland before evaporat­
ing, becoming quite thin, or lifting to form a low stratus cloud deck,14,1 5 These observations 
also indicated that the ice that was deposited on elevated objects was very light and friable, 
and was restricted to the area within about 150 meters (500 feet) from the edge of the water. 
These fogging and icing observations were few in number and were made at cooling lakes (such as 
Dresden) with heat loads (rate of heat loss per unit area of water surface) much lower than 
those of the LaSalle County Station cooling pond as it is now being constructed. 

Since the FES-CP was issued, the design size of the cooling pond has been reduced by 54% [from 
1810 to 833 hectares (4480 to 2058 acres)], with a 5% reduction in the amount of heat discharged 
(ER, Sec. 3.4). The maximum unit cooling area of the station cooling lake will be 0.38 ha (0.9 
acre) per 14We; a more typical value for nuclear plants is 0.6 ha (1.5 acres) per MWe. 16 

The primary effect of the smaller cooling lake will be to increase the temperature of the water 
in the lake. There will also be an increase in the difference in temperature between the air 
and water, resulting in greater fluxes of heat and water vapor from the pond surface [values of 
the air-water temperature difference in excess of 45°C (80°F) were observed at Dresden during 
the extremely cold month of January 1977]. 

As a result of the higher water temperatures in the LaSalle County Station cooling lake, steam 
fog will form more frequently and will be more dense than would have been the case over the 
larger, cooler water surface of the original design. The inland penetration of such fogs will 

·also be greater, despite the increase in buoyancy. No tested models are available to predict 
the horizontal extent of cooling-pond fog. The applicant has made systematic observations of 
fogging and icing conditions at the nearby Dresden nuclear plant, which now has a cooling pond 
with a slightly higher heat load (0.8 acres/MWe vs. 0.9 acres/MWe for the LaSalle County Station). 
However, the only fogging and icing data published are those collected prior to the start of 
closed-cycle operation.15 

Applicant's Analysis 

The applicant's analysis of atmospheric effects is based primarily on the model developed by 
Hippler10-13 for an 1810-hectare (4480-acre) lake and later modified for an 886-hectare (2190-
acre) lake (ER, Sec. 5.1.4). That study concluded that instances of fog with horizontal visi­
bilities of 0.4 km (0.25 mile) would occur only a few hours per month at distances of 200 meters 
(660 feet) from the pond. No mention of icing or lake-induced snowfall was made. 
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Staff's Analysis 

The staff's analysis of fogging and icing conditions to be expected from the LaSalle County 
Station is based in part on the staff's observations made at the nearby Dresden Huclear Power 
Station since it started closed-cycle operation and in part on the results of an ongoing re­
search project by the Meteorology Group of Argonne National Laboratory. 17 This project began in 
November of 1976; the analysis of the data is continuing. Based on these observations and 
photographs, the staff expects a more severe local steam fog effect than does the applicant. It 
is the staff's opinion that dense steam fog will be quite common over and near the station 
cooling pond in the cooler part of the year (November·through March). Typically, this fog will 
either evaporate, become quite thin, or lift to become a stratus-type cloud within approximately 
100 to 150 meters (350 to 500 feet) downwind distance from the lake. 

Based on experience at the Dresden cooling pond since the station went to closed-cycle cooling, 
the staff expects operation of the LaSalle County Station cooling lake to produce occasional (on 
the order of 100 to 200 hours per winter over each road) light steam fog over County Highway 6 
and over State Road 170; some of these foggy periods could reduce visibility sufficiently to 
cause hazards to traffic. During these periods, a thin layer of friable rime ice will form on 
trees, telephone poles and lines, and other structures along the roads, but no icing of the 
road surfaces will occur. Some very light snow may fall. The snow will be too light and too 
dry to create slippery road surfaces, but could decrease traction on icy roads. Considerable 
dense fog (on the order of 100 or 200 additional hours per winter) and some icing will occur 
over the township road just north of the cooling lake, with considerable rime ice on trees and 
other objects in the area. 

Unfortunately, the state-of-the-art in cooling pond plume modeling does not permit a more precise 
assessment of the fogging and icing impacts of the operation of the station cooling pond. How­
ever, the staff does expect periods when pond-produced fog covers the highways mentioned above. 
The staff will require that the applicant initiate a fog monitoring program for the highways in 
the area during the cooler part of the year to determine the frequency and density of fogs that 
could produce highway safety problems. If pond-produced fog does create such safety problems or 
other impacts, the applicant will be required to take measures to reduce or eliminate the hazards. 
Such measures could include erection of traffic signs, road centerline and edge ·lights, tree 
plantings between the lake and the road, fog fences, etc. Some of these measures are presently 
in use at the Dresden Nuclear Power Plant's cooling lake and spray canal. 

5.4.2 Aquatic Environment 

As indicated in the FES-CP, aquatic impacts from operation of the station will be confined to 
the Illinois River. These impacts are described in the FES-CP and include entrainment and 
impingement of aquatic biota in the intake system and exposure of aquatic biota to chemical and 
thermal effluents from the discharge. Although changes have been made in the designs of the 
cooling lake (ER, p. 3.4-1) and the discharge (ER, p. 2.4-7), the conclusions reached in the 
FES-CP by the staff regarding the significance of intake and discharge impacts remain valid. 
In fact, as will be discussed below, most changes have further reduced potential impacts. 

5.4.2.1 Intake Impacts 

Makeup water for the cooling lake will be pumped from the Illinois River through traveling 
screens on the river shore. The annual average amount of water withdrawn will amount to about 
1% of the average annual river flow, or 3% of the 7-day, 10-year low flow (ER, p. 5.1-7). Flow 
velocities at the traveling-screen surfaces are expected to be less than 0.2 m/s (0.5 fps) 93% 
of the operatin~ time (72% station capacity), with a maximum of 0.3 m/s (0.9 fps) the remaining 
7% of the time (100% station capacity)(ER, p. 3.4-2). 

Because of the low intake velocities and volumes of makeup water, entrainment and impingement 
are expected to be minor. As indicated in Section 2.5.2, densities of aquatic biota are low in 
this stretch of the Illinois River, which should further reduce entrainment and impingement 
effects. Also, not all of the organisms entrained in the cooling lake will necessarily be 
killed. A minor number may be discharged back to the Illinois River in the cooling lake blow­
down without passing through the condenser. Some of the organisms that are retained in the 
cooling lake will be killed because of the high station cooling water recirculation rate, 
subjecting these organisms to mechanical damage and excessive pressure and temperature (see 
Sec. 3.2.2). 18 • 19 
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5.4.2.2 Discharge Impacts 

For operation at 100% capacity, the highest monthly average blowdown rate to the Illinois River 
from the station cooling pond would be 2.23 m3/s, or 78.9 cfs (ER, p. 5.1-4). Based on the 
proposed discharge design (ER, p.'-3.4-2), the area defined by the 2.78°C (5°F) excess isotherm 
for the staff's worst-case estimate-(highest blowdown temperature) would be 2500 m2 (0.6 acre) 
and would represent approximately 9% of the river cross section (see Sec. 5.3.1.3). Because 
of the small size of the plume, aquatic biota will be exposed to the elevated chemical concen­
trations and temperatures within this area only a short time. Also, the plume will be small 
enough to allow a large "zone of passage" for aquatic biota such as fish. Finally, the number 
of organisms that would be affected by the plume is expected to be low since population den­
sities of biota are low in this stretch of the Illinois River (Sec. 2.5.2). The staff expects 
the discharge impacts to be minimal and of little influence on the natural biotic populations 
in the river. 

5.4.2.3 Lake Nutrients 

Factors that were expected to affect the concentrations of nutrients in the station cooling lake 
and in turn affect the potential of the lake for development as a fishery and general recrea­
tional resource were addressed in the FES-CP (pp. V-13 thru 18). Sources of nutrients were 
listed as (1) those present in Illinois River makeup water, (2) those present in runoff from 
adjacent fertilized agricultural land, and (3) those resulting from droppings of feces from 
waterfowl that might utilize the lake. It was concluded that these factors, along with others, 
could be potentially detrimental to the establishment of a successful fishery management program 
(sustained high temperatures, poor water quality, introduction of undesirable fish species, and 
the general morphometry of the lake). 

Since issuance of the FES-CP, the design size of the station cooling lake has been reduced in 
accordance with a settlement agreement reached by the applicant that is referred to in the 
initial decision rendered by the Atomic Safety and Licensing Board on 5 September 1973, and has 
since been further reduced to 833 hectares (2058 acres) (see Sec. 3.2.2.1). Use of the lake as 
a recreational facility was questioned on health reasons and will depend on assurance that the 
lake will not become a public health hazard. A monitoring program relative to this issue was 
proposed by the applicant (ER, App. 5.18; also see Sec. 6.2.6 of this statement). In its 
review of the proposed monitoring program, the staff indicated that it mi~ht be necessary for 
the program to include monitoring for nuisance algal growths (algal bloom), _as well as for sani­
tary bacterial water quality. This would be determined through a final staff position presented 
in the operating license application stage environmental review (ER, App. 5.18, p. 12). The 
determination is therefore made in the present environmental statement. 

In making this determination, the staff has taken into account the changed lake design and has 
considered updated information on nitrate inputs to the lake as indicated in Table 5.5. Phos­
phate nutrient inputs from the river (see Table 2.4) and from waterfowl feces are expected to be 
substantial. However, it is difficult to estimate their equilibrium concentration in the lake 
because of biological and chemical reactions which may serve to reduce concentrations in the 
lake water (FES-CP, p. V-16). 

The concentrations of nutrients are expected to be adequate to support vigorous algal growth. 
However, there are factors that will probably reduce this growth potential, such as turbidity of 
the water and grazing by aquatic organisms. Turbidity will be highest in the summer months when 
algal growth potential would be expected to be the greatest. The applicant has stated that 
experience with the operation of cooling lakes at the Dresden, Powerton, and Kincaid generating 
stations has indicated that algal bloom problems will not arise at the LaSalle County Station -
(ER, Supp. 3, Q400.08). 

Although it has not yet been established whether use of the lake as a recreational facility will 
be permitted and whether, therefore, algal blooms could be a problem on this account, if such 
blooms occur, they could cause an adverse environmental effect in the form of malodors resulting 
from die-off and decay. Decay of large populations of algae can release substances highly toxic 
to fish and even waterfowl. Furthermore, the presence of large masses of algae could impair the 
operation of the station condenser cooling systems. 

The staff has considered these factors in assessing the need for an algae monitoring program and 
has also considered whether the monitoring program would be useful in mitigating or preventing 
adverse effects of algal bloom. 

Based on this assessment, the staff believes that a monitoring program specifically for algal 
blooms will not be required. Experience with existing cooling lakes as cited earlier would 
support this conclusion. Furthermore, water quality data (e.g., dissolved oxygen and biochemi­
cal oxygen demand, see Sec. 6.2.6) from other required monitoring programs will indicate algal 
bloom conditions. The presence of an algal bloom also would be detected through the normal 
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Table 5.5. Sources of Inputs of Nitrate to the 
LaSalle County Station Cooling Lake (mg/L) 

Lake as Lake as 
Originally Presently 

Source Proposed a Proposed 

River makeup 2.3 4.7b 

Runoff 2.2 oc 

Ducks 0.2 0.2d 

Total 4.7 4.9 

aSee FES-CP, p. V-15. 
bsee Table 2.4, Summertime Conditions. 
cThere will be no runoff from agricultural areas 

into the present lake. 
dValue from the FES-CP is assumed. 

visual process by the station operators and in the exper\ence in the operation of the station's 
cooling water screen systems. If any corrective or mitigative action is found to be necessary, 
the staff believes it would be on the latter account. The applicant would be expected to take 
such action in the normal course of promoting the efficient operation of the station. 

5.5 RADIOLOGICAL IMPACTS 

5.5.1 Radiological Impacts on Biota other than Man 

Depending on the pathway and the radiation source, terrestrial and aquatic biota will receive 
doses approximately the same or somewhat higher than man receives. Although guidelines have not 
been established for acceptable limits for radiation exposure to species other than man, it is 
generally agreed that the limits established for humans are also conservative for other species. 
Experience has shown that it is the maintenance of population stability that is crucial to the 
survival of a species, and species in most ecosystems suffer rather high mortality rates from 
natural causes. While the existence of extremely radiosensitive biota is possible and while 
increased radiosensitivity in organisms may result from environmental interactions with other 
stresses (e.g., heat, biocides, ~tc.), no biota have yet been discovered that show a sensitivity 
(in terms of increased morbidity or mortality) to radiation exposures as low as those expected 
in the area surrounding the LaSalle County Station. Furthermore, in all the plants for which an 
analysis of radiation exposure to biota other than man has been made, there have been no cases 
of exposures that can be considered significant in terms of harm to the species, or that approach 
the exposure limits to members of the public permitted by 10 CFR Part 20.~ 0 Since the BEIR 
Report21 concluded that the evidence to date indicates that no other living organisms are very 
much more radiosensitive than man, no measurable radiological impact on populations of biota is 
expected as a result of the routine operation of this station. 

5.5.2 Radiological Impact on Man 

The impact on man associated with the routine release of radioactive effluents from the LaSalle 
County Station has been estimated. The quantities of radioactive material that may be released 
annually from the station are estimated based on the description of the radwaste systems given 
in the applicant's environmental report, the FSAR, and using the calculational model and param­
eters described in NUREG-0016, "Calculation of Releases of Radioactive Materials in Gaseous and 
Liquid Effluents from Boiling Water Reactors (BWR-GALE Code)," April 1976. Using these quan­
tities and site environs information, the dose commitments to individuals are estimated using 
models and considerations discussed in detail in Regulatory Guide 1.109, "Calculation of Annual 
Doses to Man from Routine Releases of Reactor Effluents for the Purposes of Evaluating Compliance 
with 10 CFR Part 50, Appendix I," Revision 1, October 1977. Additional assumptions and models 
described in Appendix E of this environmental statement were used to estimate integrated popula­
tion doses. 
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5.5.2.1 Exposure Pathways 

The environmental pathways which were considered in calculating the radiological impact are 
shown in Figure 5.3. Calculations of radioactive material quantities shown in Tables 5.6 and 
5.7 were based on onsite meteorological and hydrological considerations and on exposure pathways 
at the LaSalle County Station. 

In the analysis of all effluent radionuclides released from the station, tritium, carbon-14, 
radiocesium, and radiocobalt inhaled'With air and ingested with food and water were found to 
account for essentially all total-body dose commitments to individuals and the population 
within 80 km (50 miles) of the station. 

5.5.2.2 Dose Committments from Radioactive Releases to the Atmosphere 

Radioactive effluents released to the atmosphere from the LaSalle County Station will result in 
small radiation doses to the public. Staff estimates of the expected gaseous and particulate 
releases listed in Table 5.6 and the site meteorological considerations discussed in Section 2.4 
of this statement and summarized in Table 5.8 were used to estimate radiation doses to individ­
uals and populations. Dose commitments to individuals and the population can be estimated using 
different methodologies. The staff's assessment of dose is based on a 50-year commitment and is 
described in Regulatory Guide 1.109. The results of the calculations are discussed below. 

Radiation Dose Commitments to Individuals 

The predicted dose commitments to the "maximum" individual from radioiodine and particulate 
releases are listed in Table 5.9. The maximum individual has been estimated to receive the 
highest dose commitment from the LaSalle County Station and is assumed to consume well above 
average quantities of the foods considered (see Table A-2 in Regulatory Guide 1.109). The 
maximum annual air, total body, and skin doses from noble gas releases are presented in 
Tables 5.10, 5.11, and 5.12. 

Radiation Dose Commitments to Populations 

The calculated annual radiation dose commitments to the population within 80 km (50 miles) of 
the LaSalle County Station from gaseous and particulate releases are presented in Table 5.11. 
Estimated dose commitments to the U.S. population are presented in Table 5.13. Background 
radiation doses are provided for comparison. 

Within 80 km (50 miles) of the station site, specific meteorological, populational, and agri­
cultural data for each of 16 compass sectors around the station were used to evaluate the 
doses. Beyond 80 km (50 miles), meteorological models were extrapolated by assuming uniform 
dispersion of noble gases and continued deposition of radioiodines and particulates until no 
suspended radionuclides remained. Doses were evaluated using average population densities and 
food production values discussed in Appendix E. The doses from atmospheric releases during 
normal operation represent an extremely small increase in the normal population dose from back­
ground radiation sources. 

5.5.2.3 Dose Commitments from Radioactive Liquid Releases to the Hydrosphere 

Radioactive effluents released to the hydrosphere from the LaSalle County Station during normal 
operation will result in small radiation doses to individuals and populations. Staff estimates 
of the expected liquid releases listed in Table 5.7, and the site hydrological considerations 
discussed in Section 2.3 of this statement and summarized in Table 5.14 were used to estimate 
radiation dose commitments to individuals and populations. The results of the calculations are 
discussed below. 

Radiation Dose Commitments to Individuals 

The estimated dose commitments to individuals at selected offsite locations where exposures are 
expected to be largest are listed in Table 5.9. The standard NRC models given in Regulatory 
Guide 1.109 were used for these analyses. 
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Table 5.6. Calculated Releases of Radioactive Materials in Gaseous 
Effluents from LaSalle County Station (Ci/yr/reactor) 

Building Ventilation Gland Seal and 
Waste-Gas Mech. Vacuum 

Nuclides System Reactor Radwaste Turbine Pump Total 

Ar-41 a/ 25 a/ a/ a/ 25 
Kr-83m 5 b/ b/ b/ 87 92 
Kr-85m 1800 6 b/ 68 150 2000 
Kr-85 . 270 .!?1. .!?1. .!?1. b/ 270 

Kr-87 'pj_ 6 b/ 130 520 660 

Kr-88 670 6 b/ 230 520 1400 

Kr-89 b/ b/ b/ 'pj_ 2200 2200 
Xe-13lm 74 b/ b/ b/ .!?1. 74 

· Xe-133m 17 'pj_ b/ b/ 7 24 

Xe-133 11000 130 10 250 2500 14000 

Xe-135m 'pj_ 92 b/ 650 62 800 

Xe-135 b/ 72 45 650 920 1700 

Xe-137 b/ b/ b/ b/ 2700 2700 

. Xe-138 b/ 14 b/ 1400 2100 3500 

I-131 b/ 1.9(-l)C 5(-2) 1.9(-1) 1.1(-1) 5.4(-1) 

I-133 'pj_ 7.5(-1) 1.8(-1) 7.6(-1) 3.2(-1) 2.0 

H-3 71 

C-14 8.0 1. 5 b/ b/ 'pj_ 9.5 

Cr-51 a/ 3(-4) 9(-5) 1.3(-2) ~ 1.3(-2) 

Mn-54 a/ 3(-3) 3(-4) 6(-4) ~ 3.9(-3) 

Fe-59 ~ 4(-4) 1.5(-4) 5(-4) a/ 1.1(-3) 

Co-58 a/ 6(-4) 4.5(-5) 6(-4) ~ 1.3(-3) 

Co-60 a/ 1(-2) 9(-4) 2(-3) a/ 1.3{-2} 

Zn-65 ~ 2(-3) 1.5(-5) 2(-4) a/ 2.2(-3} 

Sr-89 a/ 9{-5) 4.5(-6) 6(-3) ~ 6.1{-3) 

Sr-90 a/ 5(-6) 3(-6) 2(-5) a/ 2.8(-5) 

Zr-95 a/ 4(-4) 5(-7) 1(-4) a/ 5(-4) 

Sb-124 a/ 2(-4) 5(-7} 3(-4) ~ 5{-4) 

Cs-134 a/ 4(-3) 4.5(-5) 3(-4) 3(-6) 4.4(-3} 

Cs-136 a/ 3(-4) 4.5{-6) 5(-5) 2(-6} 3.6(-4) 

Cs-137 a/ 5.5(-3) 9(-5) 6(-4) 1(-5) 6.3(-3) 

Ba-140 a/ 4(-4) 1(-6) 1.1(-2) 1.1( -5) 1.1(-2) 

Ce-141 a/ 1(-4) 2.6(-5} 6(-4) ~ 7.3(-4} 

aless than 1% of total nuclide. 
bless than 1.0 curie/yr/reactor for noble gases and carbon-14; less than 10-4 curie/yr/reactor 
for iodine. 

cExponential notation; 1.9(-1) = 1.9 x 10-1. 
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Table 5.7. Calculated Releases of Radioactive Materials in 
Liquid.Effluents from LaSalle County Station 

· Release, Release, 
Nuclide Ci /yr/reactor Nuclide Ci/yr/reactor 

Corrosion and Activation Products Fission Products 

Na-24 5.7(-3)a,b Ru-103 7(-5) 
P-32 5.8(-4) Rh-103m 6(-5) 

Cr-51 1.5(-2) Ru-105 7(-5) 
Mn-54 2.3(-4) Rh-105m 7(-5) 
Mn-56 1. 7( -4) Rh-105 3.7(-4) 
Fe-55 3.3(-3) Ru-106 9(-5) 
Fe-59 9(-5) Ag-llOm 2(-5) 
Co-58 7.7(-4) Te-l 29m 1.2(-4) 
Co-60 1.6(-3) Te-129 8(-5) 
Cu-64 1.5(-2) Te-l 31m 1.3(-4) 
Zn-65 6.5(-4) Te-131 2(-5) 
Zn-69m 1.1 (-3) I-131 8.3(-2) 
Zn-69 1.2(-3) Te-132 2(-5) 
Zr-95 5(-5) I-132 8(-5} 
Nb-95 7(-5) I-133 2.2(-2) 
W-187 3.3(-4) Cs-134 1.3(-3) 

Np-239 1.3(-2) I-135 2.9(-3) 
Cs-136 5.5(-4) 

Fission Products Cs-137 2.9(-3) 
Ba-137m 2(-3) 

Sr-89 3.2(-4) Ba-140 1.1(-3) 
Sr-90 2(-5} La-140 5.5(-4) 
Sr-91 1.2(-3) La-141 1( -5) 

Y-9lm 7.8(-4) Ce-141 1(-4) 
Y-91 2(-4) Ce-143 4(-5) 

Sr-92 4(-5) Pr-143 1.2( -4) 
Y-92 4.3(-4) Ce-144 1.8(-4) 
Y-93 1.3(-3) All othersb 6(-5) 

Zr-95 2(-5) Total (except H-3} 1.9(-1) 
Nb-95 2(-5) H-3 15 
Mo-99 4.1(-3) 
Tc-99m 5.6(-3) 

aExponential notation; 5.7(-3) = 5.7 x l0-3. 
bNuc1ides whose release rates are less than lo-s Ci/yr/reactor are not 
1 isted individually but are included in the category "All others". 
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Table 5.8. Summary of Atmospheric Dispersion-Factors and Deposition 
Values for Selected Locations near the LaSalle County Stationa 

Locationb Sourcec 
Relative 

x/Q (sec/m3 )- Deposition (m-2) 

Nearest site A 5.6 X 10-8 9.2 X 10-9 
land boundary 
(0.61 km SW) 

B 2.5 X 10-7 4.0 X 10-8 

Nearest residence, A 2.1 X 10-8 3.3 X 10-9 
garden and meat B 9.4 X 10-8 1.4 X 10-8 
(1.6 km SH) 

aThe dose presented in the following tables are corrected for radioactive decay 
and cloud depletion from deposition, where appropriate, in accordance with 
Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport and 
Dispersion of Gaseous Effluents in Routine Releases from Light Water Reactors," 
March 1976. 

b"Nearest" refers to that type of location where the highest radiation dose is 
expected to occur from all appropriate pathways. 

cSource A is continuous stack release; Source B is periodic stack release, 
4 times/yr at 24 hours duration each. 

Table 5.9. Annual Dose Commitments to a Maximum Individual near the 
LaSalle County Station due to Particulate and Liquid Effluents 

Dose, (mrem/yr/unit) 
Locationa Pathway Total Body Thyroid 

Iodine and Particulate Doses 
Nearest residence, Ground deposit 0.041 0.041 
garden, and meat Inhalation b 0.012 
at 1.6 km SW Vegetation 0.014 0.91 

Meat b 0.085 
(child) 

Totals 0.055 1.05 

Liquid Effluent Doses 
Nearest municipal Drinking b 0.047 
water intake (child) 
(Peoria, Ill.) 

Nearest shoreline Shoreline b b 
(plant outfall) (child) 
Totals <0.01 0.047 

a"Nearest" refers to the location where the highest radiation dose to an 
individual from all applicable pathways has been estimated. 

bless than 0.01 mrem/yr. 
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Table 5.10. Annual Total Body, Skin and Air Doses at the 
Nearesta Site Boundary of the LaSalle County Station 

due to Gaseous Radioactive Effluents 

Dose (mrem/yr/unit) 
Location Total Body Skin Gamma Air Dose Beta Air Dose 

Nearesta 
site 
boundary 
(0.61 km SW) 

0.12 0.28 0.18 0.18 

a"Nearest" refers to that site boundary location where the highest radiation 
doses due to gaseous effluents have been estimated to occur. 

Table 5.11. Calculated Dose Commitments to a Maximum Individual and the 
Population from the LaSalle County Station Operationa 

Maximum Individual Doses 
Appendix I 

Design Objective 
Calculated 

Doses 

Annual Dose Per Reactor Unit 

Liquid Effluents 

Dose to total body from all pathways 
Dose to any organ from all pathways 

Noble Gas Effluents (at site boundary} 

Gamma dose in air 
Beta Dose in air 
Dose to total body of an individual 
Dose to skin of an individual 

Radioiodines and Particulatesb 

Dose to any organ from all pathways 

3 mrem 
10 mrem 

10 mrad 
20 mrad 
5 mrem 

15 mrem 

15 mrem 

Population Doses within 80 km (50 miles) 

Total Body 

0.002 mrem 
0.047 mrem 

0.18 mrad 
0.18 mrad 
0.12 mrem 
0.28 mrem 

1.05 mrem 

Thyroid 

Annual Dose Per Reactor Unit 

Natural Radiation Backgroundc 
Liquid Effluents 
Noble Gas Effluents 
Radioiodines and Particulates 

140,000 man-rem 
< 1 man-rem 
< 1 man-rem 
< 1 man-rem 

< 1 man-rem 
< 1 man-rem 
7.0 man-rem 

aAppendix I Design Objectives from Sections II.A, II.B, II.C and II.D of Appendix I, 
10 CFR Part 50;·considers doses to maximum individual and population per reactor unit. 
From Federal Register V. 40, p. 19442, May 5, 1975. 

bcarbon-14 and tritium have been added to.this category. 
c"Natural Radiation Exposure in the United States", U.S. Environmental Protection 

Agency, ORP-SIDJ72-l (June 1972); using the average Illinois state background dose 
(103 mrem/yr}, and year 2000 projected population of 1,400,000. 



5-21 

Table 5.12. Calculated Dose Commitments to a Maximum Individual 
from the LaSalle County Station Operationa 

Annual Dose per Site 
RM-50-2 Calculated 

Design Objectives Doses 

Liquid Effluents 
Dose to total body or any organ 

from all pathways 5 mrem/yr 0.047 mrem/yr 

Noble Gas Effluents (at site boundary) 
Gamma dose in air 10 mrad/yr 0.36 mrad/yr 
Beta dose in air 20 mrad/yr 0.36 _mrad/yr 
Dose to total body of an individual 5 mrem/yr 0.24 mrem/yr 
Dose to skin of an individual 15 mrem/yr 0.56 mrem/yr 

Radioiodine and Particulatesb 
Dose to any organ from all pathways 15 mrem/yr 2.1 mrem/yr 

aGuides on design objectives proposed by the NRC staff on February 20, 1974; 
considers doses to individuals from all units onsite. From "Concluding 
Statement of Position of the Regulatory Staff," Docket No. RM-50-2, 
February 20, 1974, pp. 25-30, U. S. Atomic Energy Commission, Washington, 
D. C.; also published as Annex to Appendix I to 10 CFR Part 50. 

b ' 
Carbon-14 and tritium have been added to this category. 

Table 5.13. Annual Total-Body Population Dose Commitments 
in the Year 2000 

Category 

Natural Background Radiationa 
(man-rem/yr) 

LaSalle County Station, Units 1 and 2 
(man-rem/yr/site) 

Plant workers 
General public 

gas and particulates 
liquid effluents 
transportation of fuel 

and waste 

U.S. Population-Dose Commitment 

27,000,000 

1,000 

28 
1 

14 

aUsing the average U.S. background dose·(l02 mrem/yr), and year 2000 projected 
U.S. population from "Population Estimate-s and Projectiot~s," Series II, U.S. 
Dept. of Commerce, Bureau of the Census, Series P-25, No. 541, February 
1975. 
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Table 5.14. Summary of Hydrologic Transport and Dispersion 
of Liquid Releases from the LaSalle County Stationa 

Location 

Nearest municipal 
water intake 
(Peoria, Illinois) 

Nearest shoreline 
(plant outfall) 

Transit Time (hours) Dilution Factor 

10 160 

0.1 

aSee Regulatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents 
from Accidental and Routine Reactor Releases for the Purpose of Imple­
menting Appendix I," April 1977. 

Radiation Dose Commitments to Populations 

The estimated population radiation dose commitments to 80 km (50 miles) for the LaSalle County 
Station from liquid releases, based on the use of Illinois River water and the shoreline near 
the station outfall, are shown in Table 5.11. Dose commitments beyond 80 km (50 miles) were 
based on the assumptions discussed in Appendix E. 

Background radiation doses are provided for comparison. The dose commitments from liquid 
releases from the LaSalle County Station represent small increases in the population dose from 
background radiation sources. 

5.5.2.4 Direct Radiation 

Radiation from the Facility 

Radiation fields are produced in nuclear station environs as a result of radioactivity contained 
within the reactor and its associated components. Although these components are shielded, dose 
rates around the stations have been observed to vary from undetectable levels to values of 
approximately 1 rem/year. 

Doses from sources within 'the station are primarily due to nitrogen-16, a radionuclide produced 
in the reactor core. For boiling water reactors (BWR), nitrogen-16 is transported with the 
primary coolant to the turbine building. The orientation of piping and turbine components in 
the turbine building determines, in part, the exposure rates outside the station. Because of 
variations in equipment lay-out, exposure rates are strongly dependent upon overall station 
design. 

Based on the radiation surveys which have been performed around several operating BWRs, it 
appears to be very difficult to develop a reasonable model to predict direct shine doses. Thus, 
older plants should have actual measurements performed if information regarding direct radiation 
and skyshine rates is needed. 

For newer BWRs with a standardized design, dose rates have been estimated using sophisticated 
Monte Carlo techniques. The turbine island design proposed in the Braun SAR22 is estimated to 
have a direct radiation and skyshine dose rates of the order of 20 mrem per year per unit at a 1 
typical site boundary distance of 0.6 km (0.4 mile) from the turbine building. This dose rate 
is assumed to be typical of the new generation of boiling water reactors. The applicant esti- I 
mates an annual dose of 4 mrem at 0.5 km (1/3 mile) for Units 1 and 2 based on design features . 
utilizing special shielding of the turbines and piping. The integrated population dose from 
such a facility would be less than one man-rem per year per unit. 

The onsite low-level radioactivity storage containers'outside the station are estimated to 
contribute less than 0.01 mrem per year at the site boundary. 

Occupational Radiation Exposure 

Based on a review of the applicant's safety analysis report, the staff has determined that the 
applicant is committed to design features and operating practices that will ensure that indi­
vidual occupational radiation doses can be maintained within the limits of 10 CFR Part 20, and 
that individual and plant population doses will be as low as is reasonably achievable.23 For the 
purpose of portraying the radiological impact of the station operation on all onsite personnel, 
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it is necessary to estimate a man-rem occupational radiation dose. .For a station designed and 
proposed to be operated in a manner consistent with 10 CFR Part 20, there will be many 
variables which influence exposure and make it difficult to determine a quantitative total 
occupational radiation dose for a specific station. Therefore, past exposure experience from 
operating nuclear power stations 24 has been used to provide a widely applicable estimate to be 
used for all light water reactor power stations of the type and size of the LaSalle County 
Station. This experience indicates a value of 500 man-rem per year per reactor. 

On this basis, the projected occupational radiation exposure impact of the LaSalle County 
Station is estimated to be 1000 man-rem per year. 

Transportation of Radioactive Material 

The transportation of cold fuel to each of the LaSalle County Station reactors, of irradiated 
fuel from each reactor to a fuel reprocessing plant, and of solid radioactive wastes from each 
reactor to burial grounds is within the scope of the Commission's transportation rulemaking 
decision "Environmental Effects of Transportation of Radioactive Materials to and from Nuclear 
Power Plants" promulgated as 10 CFR Section 51.20(g). Pursuant to the rule, the environmental 
effects of such transportation are summarized in Table 5.15. For a detailed discussion of the 
transportation of radioactive material, see the NRC report entitled, "Environmental Survey of 
Transportation of Radioactive Material to and from Nuclear Power Plants" (WASH-1238, December 
1972). 

5.5.2.5 Evaluation of Radiological Impact 

The actual radiological impact associated with the operation of the proposed LaSalle County 
Station will depend, in part, on the manner in which the radioactive waste treatment system is 
operated. Based on the staff's evaluation of the potential performance of the radwaste system, 
it is concluded that the system as proposed is capable of meeting the dose design objectives of 
10 CFR 50, Appendix I. The applicant chose to show compliance with the design objectives of RM-
50-2 as an optional method of demonstrating compliance with the cost benefit section of Appen­
dix I (Section II.D.). Table 5.11 and Table 5.12 compare the calculated maximum individual 
doses to the dose design objectives. However, since the station's operation will be governed by 
operating license technical specifications and since the technical specifications will be based 
on the dose desion objectives of 10 CFR 50, Appendix I, as shown in the first column of Table 
5.11, the actual radiological impact of station operation may result in doses close to the dose 
design objectives. Even if ~his situation exists, the individual doses will still be very small 
wnen compared to natural background doses (~ 100 mrem/yr) or to the dose limits specified in 
10 CFR 20. As a result, the staff concluded that there will be no measurable radiological 
impact on man from toutine operation of the LaSalle County Station. 

Effective December 1, 1979, the licensee will be regulated according to the Environmental 
Protection Agency's 40 CFR Part 190, Environmental Radiation Protection Standards for Nuclear 
Power Operations, which specifies that the annual dose equivalent does not exceed 25 mrems to 
the whole body, 75 mrems to the thyroid, and 25 mrems to any other organ of any member of the 
public as the result of exposures to planned discharges of radioactive materials (radon and 
its daughter excepted) to the general environment from uranium fuel cycle operations and radi­
ation from these operations. 
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Table 5.15. Environmental Impact of Transportation of Fuel and Waste to and from 
One light-Water-Cooled Nuclear Power Reactora 

Normal Conditions of Transport 

Heat (per irradiated fuel cask in transit) 
Weight (governed by Federal or state restrictions) 

Traffic density 
Truck 
Rail 

Exposed Population 

Transportation 
workers 

General public 
Onlookers 
Along route 

Radiological €ffects 

Estimated 
Number of 
Persons 
Exposed 

200 

1.100 
600,000 

Range of Doses 
to Exposed 
Individualsb 
{millirems per 
reactor year) 

0.01 to 300 

0.003 to 1.3 
0.001 to 0.06 

Accidents in Transport 

Smalld 

250,000 Btu/hr 
73,000 lb per truck; 

100 tons per cask per 
rail car 

< 1 per day 
< 3 per month 

Cumulative Dose to 
Exposed Population 
(man-rems per reactor 
year)C 

4 

3 

Common (nonradiological) causes 1 fatal lnJury in 100 reactor years; 
l nonfatal injury in 10 reactor years; 
$475 property damage per reactor year 

aData supporting this table are given in the Commission's "Environmental Survey of 
Transportation of Radioactive 'Materials to and from Nuclear Power Plants," WASH-1238, 
December 1972, and Supplement I. NUREG-75/038, April 1975. 

bThe Federal Radiation Council has recommended that the radiation doses from all 
sources of radiation other than natural background and medical exposures should be 
limited to 5,000 millirems/year for individuals as a result of occupational exposure 
and should be limited to 500 milliremsfyear for individuals in the general popula­
tion. The dose to individuals due to average natural background radiation is about 
102 millirems/year. 

cMan-rem is an expression for the summation of whole body doses to individuals in a 
group. Thus, if each member of a population group of 1,000 people were to receive 
a dose of 0.001 rem (l millirem), or if 2 people were to receive a dose of 0.5 rem 
(500 millirems) each, the total man-rem in each case would be 1 man-rem. 

dAlthough the environmental risk of radiological effects stemming from transportation 
accidents is currently incapable of being numerically quantified, the risk remains 
small regardless of whether it is being applied to a single reactor or a multi­
reactor s :i te. 
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5.5.3 Environmental Effects of the Uranium Fuel Cycle 

On March 14, 1977, the Commission presented in the Federal Register (42 FR 13803) an interim rule 
regarding the environmental considerations of the uranium fuel cycle. It is effective through 
March 14, 1979* and revises Table S-3 of Paragraph (e) of 10 CFR §51.20.** In a subsequent announce­
ment on April 14, 1978 (43 FR 15613), the Commission further amended Table S-3 to delete the numerical 
entry for the estimate of radon releases and to clarify that the table does not cover health effects. 
The revised table is shown here as Table 5.16. The interim rule reflects new and updated infor­
mation relative to reprocessing of spent fuel and radioactive waste management a~ discussed in 
NUREG-0116, "Environmental Survey of Reprocessing and Wa$te Management Portions of the LWR Fuel 
cycle, H 

2S and NUREG-0216, 26 which presents staff responses to comments on NUREG-0116. The rule 
also considers other environmental factors of the uranium fuel cycle, including aspects of min-
ing and milling, isotopic enrichment, f~el fabrication, and management of low- and high-level 
wastes. These are described in the Atomic Energy Commission report WASH-1248, "Environmental 
Survey of the Urandium Fuel Cycle." 27 

Specific categories of natural resource use are included in Table S-3 of the interim rule. These 
categories relate to land use, water consumption and thermal effluents, radioactive releases, 
burial of transuranic and high- and low-level wastes, and radiation doses from transportation and 
occupational exposures. The contributions in Table S-3 for reprocessing, waste management, and 
transportation of wastes are maximized for either of the two fuel cycles (uranium only and no 
recycle), that is, the cycle that results in the greater impact is used. 

The following assessment of the environmental impacts of the fuel cycle as related to the opera­
tion of the proposed project is based on the values given in Table S-3 and the staff's analysis 
of the radiological impact from radon releases. For the sake of consistency, the analysis of 
fuel-cycle impacts has been cast in terms of a model 1000-MWe light-water-cooled reactor (LWR) 
operating at an annual capacity factor of 80%. In the following review and evaluation of the 
environmental impacts of the fuel cycle, the staff's conclusions would not be altered if the 
analysis were to be based on the net electrical power output of the LaSalle County Station. 

5.5.3.1 Land Use 

The total annual land requirement for the fuel cycle sup~orting a model 1000-MWe LWR is about 41 
hectares (101 acres). Approximately 3 hectares (7 acres} per year are permanently committed land, 
and 38 hectares (94 acres) per year are temporarily committed. (A "temporary" land commitment 
is a commitment for the life of the specific fuel-cycle plant, e.g., mill, enrichment plant, or 
succeeding plants. On abandonment or decommissioning, such land can be used for any purpose. 
"Permanent" commitments represent land that may not be released for use after plant shutdown and/or 
decommissioning.) Of the 38 hectares (94 acres) per year of temporarily committed land, 29 hec­
tares (72 acres) are undisturbed and 9 hectares (22 acres) are disturbed. Considering common 
classes of land use in the U.S.,** fuel-cycle land-use requirements to support the model 1000-MWe 
LWR do not represent a significant impact •. 

5.5.3.2 Water Use 

The principal water-use requirement for the fuel cycle supporting a model 1000-MWe LWR is that re­
auired for removal of waste heat from the power st~tions.supp1ying ~lec~r1cal energy tg the enr1ch­
ment step of this cycle.· Uf the-total-annualrequlrement.of·q3'"x1u6 m" ~11, 373 x 10 gallons) •. 
about 42 x 106m3 are required for this purpose, assuming·that these plants use once-through cool1ng. 
Other water uses involve the discharge to air le.g., evaporation losses in process cooling) of 
about 0.6 x 106m3 per year and water discharged to ground (e.g., mine drainage) of about 
0.5 x 106 m3 per year. 

*The commission acted on September 12, 1978 (43 FR 41373) to extend the period of effectiveness 
from September 13, l97fs to Marci• 14, 1:179. 

**A notice of final rulemaking proceedings was given in the Federal R«:gister ?f r-tay 2~, _197? 
(42 FR 26987) that calls for additional public comment before adopt1on or f1nal mod1f1cat1on 
of the interim rule. 

***A coal-fired power plant of 1000 MWe capacity using strip-mined coal requires the disturbance 
of about 81 hectares (200 acres) per year for fuel alone. 
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Table 5.16. Summary of Environmental Considerations for Uranium Fuel Cyclel 
(Normllized •model LWR ennual fuel N(JIIrement IWASH-1248) or ,. .. ,.Mil r .. ctoryeer (NUREG-0116)) 

Land foe,.,,, 
Tempcnrtly corilmtttecP----

Undsturbld .. .__ ____ _ 
Disturbed.,..__ ____ _ 

Penn•ently committed----­
Overburdllln mowed (millions of MT). 

W11ar (millions of g~llonsl: 
Dischergtd to lir--·----­
Disch•lld towe11tr bocles--­
Disch•god to groond-----· 

Totol-·-------

Fc:.sil fuel: 
Electnc .. energy (thous.,dl of 

megnwetthoun). 
Equiulent coal {thouMnds 

oiMTI. 
Natural ... lmilhons of scn·---­

Effluents-chemial (MT): 
O.IH (inducing entremment):3 

so.-----· NOx 4 ________ _ 

tfydrocarbon•------
co~----
Plrticul•-----

Oflero-s: 
F- ·-----------

Ha 
U(JIIdl: ro.·---------­No3-------------· 

Fluorido------
ea••----

C1--======= No'·· 

NH;,--------­
Fo-------

TeillngsiOiudons (thousands of MT). 
Solids--------· 

Effluentt-raclalogiul Ccuriesl: 

~:..~2'ucing entr•nmend: 

R•22,6----------

Th-23:':======== ur .. iur 
Tnc.um (thouundsl----­
~14---------
Kr-85 11hoosandsl-------· 
R~1~-------­
~121>--------· 
~131 
Fission products and transur.,ics­

UCJ'ids: 
Uranium end daJI#'atltrs--·--

R•226----···------· Th-2»------------· Th-234----
Fission end ~~edvetion prcxi.Jcts-­

Solids (buried «111'111): 

Other than h1W!Iewel (shallow).--

TRUand HLW Ccleep)..---· 
Effluents-thermal (billions of Bntish 

thermal units} 
Tr.,sportation (persm-rem): Exposure 

of workers .,d gtneral public. 
Occupational expc:.ure (penon-rem)..--

Total 

94 
73 
22 

7.1 
2.8 

159 
11,090 

124 

11,373 

321 

117 

124 

4.400 
1,190 

14 
29.6 

1.154 

0.67 

0.014 

9.9 
25.8 
12.9 
5.4 
8.6 

12.1 
10.0 
0.4 

240 
91,000 

0.02 
o.o2 
0.034 

18.1 
24 

400 
0.14 
13 
0.83 
0.203 

2.1 

• 0034 
.0015 
.01 

6.9X10"6 

11,300 

1.1X107 

3,462 

2.5 

22.6 

Mlximum ett.ct per ennull fuel requirement or reference reKtor yeer of model 1.000 MW'e LWR 

Eqtunlent to 110 MINe coel·f.red powerplant. 

Equinfent to 95 r.tNe coal-fired powerplant. 

•2 pet of model1,000 MINe LWR with coolmg tower. 

<4 pet of model 1,000 MNe LWR w1th once-through cool mg. 

<S pet of model 1,000 MWe LWR output. 

Equivalent to the consumption of a 45 MWe coal-fired 
powerplant. 

<D.3 pet of model1,000 MINe energy output. 

EquiVIIIent to emissions from 45 MWe coal ..fired plant for a year, 

Princi.-lly from UF8 production, enrichment, and reprocessing. Concentration within range of state mndards­
below lewel that ha efflctt on human health. 

From enrichment. fuel fabrication, and reproceaing steps. Components that constitute a potential for adverse 
enw1ronmentlll effect •• pr ... nt in dilute concentrations and receive ldditional d1lut1on by receiving bodi• 
of water to levels below permisstblettandards. The constrtuents that require dilution and the flow of dllu· 
tion water are: 

NH3-600 ft3/L 
N03-20it"fL 
Fluonda-70 li'(L 

From mdls only-no stgnificant effluents to enwironment. 
Principally from mills-no significant effluents to environment. 

Presently under reconsider.tlon by the Commission. 

Pnncipally from fuel reprocessing plants. 

Principally from millmg.....tnduded in tailings liquor and returned to ground • no effluents; therefore, no effect on 
environment. 

From UF8 producbon . 

From fuel fabriCition ptants~ncentration 10 pet of 10 CFR 20 for total processing 26 annual fuel requirements 
for model LWR. 

9,100 Ci comes from low.fevel reactor wastes and 1.500 Ci comes from reactor decontammation and decommission­
ing-buried at land burial facilities. 600 Ci comes from mills-mduded in tailings returned to ground -60 Cl 
comes from conversion and spent fuel storage. No significant effluent to the environment. 

Buried at Federal repository 
<4 pet of model1,000 MWe LWR. 

From reprocessing and waste management. 

1 In some ca• where no entry appears it 11 dear from the background documents that the matter was addressed and that. in effect, the Table should be read as if a specifiC zero entry had been 
made. HOW81ftr, there are other areas th.t are not addressed at all in the Table. Table S-3 does not indude health effects from the effluents described in the Table, or estim.tes of releases of 
Radon-222 from the uranium fuel cycle. These issues which are not addressed at all by the Table may be the aubject of litigation In Individual licensing proceedings. Data aupporting this Table 
are given In the "Environmental Surwey of the UraniUm Fuel Cyde", WASH-1248, April1974; the "Environmental Survey of the Reprocessing and Waste Management Portions of the LWR 
Fuel Cyde", NUREG-G116 CSupp. 1 to WASH-1248); and the "Discussion of Comments Regarding the Environmentll Survey of the Reprocessing and Waste Management Portions of the LWR 
Fuel Cyde", NUREG-G216 (Supp. 2 to WASH-1248). The c:ontributeons from reprocessing, waste management and transportation of wastes are maximized for either of the 2 fuel cycles 
(uranium only and no-recyde). The contributiOn from transportation excludes tran~PQrtation of cold fuel to a reactor and of irradiated fuel and rad101ctive wastes from a reactor which are 
considered in Table s-4 of sec. 61.20(gl. The contributions from the other steps of the fuel cycle are giwen in columnsA-E of Table S-3A ofWASH-1248. 

2 The contributions to temporarily committed land from reprocessing are not prorated over 30 years. since the complete temporary impact accrues regardlen of whether the plant services 
1 reactor for 1 yr. or 57 reacton for 30 yrs. 

3Estimated effluents based upon combustiOn of equivalent coal for power generation. 
.c 1.2 pet. from natural gas u11 and process. 
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Proportional annual discharges of thermal effluents from the nuclear fuel cycle are about 4% 
of those from model 1000-MWe LWR using once-through cooling. The consumptive water use of 
0.6 x 106 m3 per year is about 2% of the model 1000-MWe LWR using cooling towers. The maximum 
consumptive water use (assuming that all plants supplying electrical energy to the nuclear fuel 
cycle used cooling towers) would be about 6% of that of the model 1000-MWe LWR using cooling 
towers. Under this condition, thermal effluents would be negligible. The staff finds that 
these combinations of thermal loadings and water consumption are acceptable relative to the 
water use and thermal discharges of the proposed project. 

5.5.3.3 Fossil Fuel Consumption 

Electrical energy and process heat are required during various phases of the fuel cycle process. 
The electrical energy is usually produced by the combustion of fossil fuel at conventional power 
plants. Electrical energy associated with the fuel cycle represents about 5% of the annual 
electrical power production of the model 1000-MWe LWR. Process heat is primarily generated by 
the combustion of natural gas. This gas consumption, if used to generate electricity, would be 
less than 0.3% of the electrical output from the model plant. The staff finds that the direct 
and indirect consumption of electrical energy for fuel cycle operations ts small and acceptable 
relative to the net power production of the LaSalle County Station. 

5.5.3.4 Chemical Effluents 

The quantities of chemical, gaseous, and particulate effluents associated wi~h fuel-cycle proc­
cesses are given in Table S-3. The principal species are SOx, NOx, and part1culates. Based on 
data in a Council on Environmental Quality report, 2B the staff finds that these emissions con­
stitute an extremely small additional atmospheric loading in comparison with these emissions 
from the stationary fuel-combustion and transportation sectors in the U.S., i.e., about 0.02% 
of the annual national releases of these pollutants are acceptable. 

Liquid chemical effluents produced in fuel-cycle processes are related to fuel-enrichment, -fabri­
cation, and -reprocessing operations and may be released to receiving waters. These effluents are 
usually present in dilute concentrations such that only small amounts of dilution water are 
required to reach levels of concentration that are within established standards. The flow of 
dilution water required for specific constituents is specified in Table S-3. Additionally, all 
liquid discharges into the navigable waters of the United States from plants associated with the 
fuel-cycle operations will be subject to requirements and limitations set forth in an NPDES 
permit issued by an appropriate State or Federal regulatory agency. 

Tailings solutions and solids are generated during the milling process. These solutions and 
solids are not released in quantities sufficient to have a significant impact on the environment. 

5,5,3.5 Radioactive Effluents 

Radioactive effluents estimated to be released to the environment from reprocessing and waste 
management activities and certain other phases of the fuel-cycle process are listed in Table S-3. 
Using these data, the staff has calculated the 100-year involuntary environmental dose commitment* 
to the U.S. population. It is estimated from these calculations that the overall involuntary 
total body gaseous dose commitment to the U.S. population from the fuel cycle (excluding reactor 
releases and the dose commitment due to radon-222) would be approximately 400 man-rem per year of 
operation of the model 1000-MWe LWR. Based on Table S-3 values, the additional involuntary total 
body dose commitment to the U.S. population from radioactive liquid effluents due to all fuel­
cycle operations other than reactor operation would be approximately 100 man-rem per year of 
operation. Thus, the estimated involuntary 100-year environmental dose commitment to the U.S. 
population from radioactive gaseous and liquid releases due to these portions of the fuel cycle 
is approximately 500 man-rem (whole body) per year of operation of the model 1000-MWe LWR. 

* The environmental dose commitment (EDC) is the integrated population dose for 100 years, i.e., 
it represents the sum of the annual population doses for a total of 100 years. The population 
dose varies with time, and it is not practical to calculate this dose for every year. 
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At this time, the radiological impacts associated with radon-222 releases are not addressed in 
Table S-3. Principal radon releases occur during mining and milling operations and as emissions 
from mill tailings. The staff has determined that releases from these operations for each year 
of operation of the model 1000-MWe LWR are as follows: 

Mining 4060 Ci (Ref. 29) 

Milling and tailings 
(during active milling) 780 Ci (Ref. 30) 

inactive tailings (prior 
to stabilization) 350 Ci (Ref. 30) 

Stabilized tailings 
(several hundred years) to 10 Ci/yr (Ref. 30) 

Stabilized tailings (after 
several hundred years) 110 Ci/yr (Ref. 30) 

The staff has calculated population dose commitments for these sources of radon-222 using the 
RABGAD computer code described in NUREG-0002, Section IV.J of Appendix A.3 1 The results of these 
calculations for mining and milling activities prior to tailings stabilization are as follows: 

Estimated 100-Year Environmental Dose 
Radon-222 Commitment (man-rem) per Year of 
Releases O~eration of the Model 1000-MWe LWR 

Total Bod~ Bone 
Lung (bronchial 

e~ithelium~ 

Mining 4100 Ci 110 2800 2300 

Milling and active 
tailings 1100 Ci 29 750 620 

Total 140 3600 2900 

When added to the 500 man-rem total body dose commitment for the balance of the fuel cycle, the 
overall estimated total body involuntary 100-year environmental dose commitment to the u.s. 
population from the fuel cycle for the model 1000-MWe LWR is approximately 640 man-rem. Over 
this period of ti~e, this dose is equivalent to 0.00002% of the natural background dose of about 
3,000,000,000 man-rem to the U.S. population.* 

The staff has also considered health effects associated with the releases of radon-222, considering 
both the short-term effects of mining, milling, and active tailings, and the long-term effects 
from stabilized tailings. Dose to the bronchial epithelium was used as the standard of compari­
son. As noted, this dose for mining, milling, and active tailings is approximately 2900 man-rem 
per year of operation of the model 1000-MWe LWR. For long-term radon releases from stabilized 
tailings, the staff has assumed that these tailings would emit, per year of operation of the 
model 1000-MWe LWR, 1 Ci/yr for 100 years, 10 Ci/yr for the next 400 years, and 100 Ci/yr for 
periods beyond 500 years. With these assumptions, the cumulative radon-222 release from stabil-­
ized tailings piles per year of operations of the model 1000-MWe LWR will be 100 Ci in 100 years 
and 53,800 Ci in 1000 years. 32 The bronchial epithelium dose commitments for these two periods 
are 56 and 30,000 man-rem, respectively. 

*Based on an annual average natural background individual dose commitment of 100 mrem and a 
stabilized U.S. population of 300 million. 
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Using a risk estimator of 22.2 cancer deaths per million man-rem lung exposure, the estimated 
risk of lung cancer mortality due to mining, milling, and active tailings emissions of radon-222 
would be 0.065 cancer fatalities per year of operation of the model 1000-MWe LWR. When the risk 
due to radon-222 emissions from stabilized tailings over a 100-year release period is added, the 
estimated risk of lung cancer mortality over a 100-year period is estimated to be 0.066 cancer 
fatalities per year of operation of the model 1000-MWe LWR and, similarly, a risk of 0.74 cancer 
fatalities over a 1000-year release period. When all other risks of cancer mortalities (e.g., 
bone cancer) are considered, the overall risks of cancer fatalities per year of operation of 
the model 1000-MWe LWR are as follows: 

0.11 fatalities for a 100-year period 

0.19 fatalities for a 500-year period 

1.2 fatalities for a 1000-year period. 

To illustrate: A single model 1000-MWe LWR operating at an 80% capacity factor for 30 years 
would be predicted to induce 3.3 cancer fatalities in 100 years, 5.7 in 500 years, and 36 in 
1000 years as a result of releases of radon-222. 

These doses and predicted health effects have been compared with those that can be expected from 
natural-background emissions of radon-222. Using data from the National Council on Radiation 
Protection (NCRP), 33 the average radon-222 concentration in air in the contiguous United States 
is about 150 pCi/m3 , which the NCRP estimates will result in an annual dose to the bronchial 
epithelium of 450 mrem. For a stabilized U.S. population of 300 million, this represents a 
total dose commitment of 135 million man-rem per year. Using the same risk estimator of 22.2 
lung cancer fatalities per million man-rem used to predict cancer fatalities for the model 
1000-MWe LWR, estimated lung cancer fatalities alone from background radon-222.in the air can 
be calculated to be 3000 per year. Against this background, the staff concludes that both the 
dose commitments and health effects of the uranium fuel cycle are insignificant when compared 
to dose commitments and health effects to the U.S. population resulting from natural background 
radiation sources. 

5.5.3.6 Radioactive Wastes 

The quantities of buried radioactive waste material (low-level, high-level, and transuranic 
wastes) are specified in table S-3. For low-level waste disposal at land burial facilities, 
the Commission notes in Table S-3 that there will be no significant radioactive releases to 
the environment. For high-level and transuranic wastes, the Commission notes that these are 
to be buried at a Federal repository, and that no release to the environment is associated with 
such disposal. It is indicated in NUREG-0116, in which is provided background and context for 
the high-level and transuranic Table S-3 values established by the Commission, that these high­
level and transuranic wastes will be buried and will not be released to the biosphere. No 
radiological environmental impact is expected from such disposal. 

5.5.3.7 Occupational Dose 

The annual occupational dose attributable to all phases of the fuel cycle for the model 1000-MWe 
LWR is about 200 man-rem. The staff concludes that this occupational dose will not have a sig­
nificant environmental impact. 

5.5.3.8 Transportation 

The transportation dose to workers and the public is specified in Table S-3. This dose is small 
and is not considered significant in comparison to the natural background dose. 

5.5.3.9 Fuel Cycle 

The staff's analysis of the uranium fuel cycle did not depend on the selected fuel cycle (no 
recycle or uranium-only recycle), since the data provided in Table S-3 include maximum recycle 
option impact for each element of the fuel cycle. Thus, the staff's conclusions as to accepta­
bility of the environmental impacts of the fuel cycle are not affected by the specific fuel 
cycle selected. 
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5.6 SOCIOECONOMIC IMPACTS 

The applicant estimates that less than 20% of the total operating staff of 403, or approximately 
68 employees and their families, will relocate to the local area, including the towns of Ottawa, 
Marseilles, and Streator (ER, Supp. 1, Q340.02). Assuming an average family size of 3.2 persons 
for the in-migrant workers, about 220 individuals can be ~xpected to relocate to the local area. 
Overall, the magnitude of the impact will be much smaller during the operation phase than during 
construction if the permanent operating personnel relocate to the same areas where the influx of 

, in-migrant construction workers occurred. 

The impacts, both beneficial and adverse, concomitant with the net increase in population and 
income (the projected 1979 total payroll: $8.1 million) would affect the local communities but 
be relatively small. The historical trend in school enrollments and the additional project­
related student enrollment projected by the applicant for local schools are shown in Table 5.17. 
The estimates can only indicate the order of magnitude (not precise values) of student influx 
given an assumed relocating pattern. Given the trend of declining student enrollment in the 
last decade in these areas, the overall impact on schools should be negligible. 

The applicant's estimates of the 1977 property taxes to be paid on the station consist of 60% 
personal property tax and 40% real property tax. The 1975 property tax paid by the station 
operator to various districts is shown in Table 5.18. The property tax projected to be paid by 
the station for the period 1976 thru 1980 is shown in Table 5.19. 



Table 5.17. Enrollment in Local Schools and Projected Influence of Children of LaSalle County Station Permanent Staff 

Enroll menta 1979 Projected Im~act of Em~lo~ees' Children 
1968/1976 Number of b Percentage Increase 

School 1968/1969 1976/1977 Change Children Expected over 1976/1977 

Seneca Elementary 584 554 -5.1% 

Seneca High School 298 327 +9.7% 

Marseilles Unit 1,207 1,029 -14.7% ll 1.1% 

Ottawa Elementary 3,346 2,573 -23.1% 18 0.7% 

Ottawa Township High School 1,784 1 '794 +0.6% 3 0.2% 

Grand Ridge 487 442 -9.2% 2 0.5% 
U1 

Allen Township 121 127 +4.9% 2 1.6% I 
w .... 

Streator Elementary 2,995 2,471 -17.5% 14 0.6% 

Streator Township High School 1,678 1,717 +2.3% 2 0.1% 

Tota 1 Region 12,500 11,034 -ll. 7%c 52 0.5% 

ainformation provided by Dr. Joe Mini, LaSalle Co. Superintendent of Schools. 
bsee ER, Suppl. 1, Tables Q340.02-l and Q340.02-7. 
cAverage decline in enrollment over 1968/1969 thru 1976/l97l = (12 •500- 11,034) students = 183 students 

8 years year 
FromER, Supp. 1, Q340.02. 
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Table 5.18. Percentages of Local Taxes Paid by LaSalle County Station in 1975 

1975 Total 
Agency Budgeta 

LaSalle County $27,790,000 
Brookfield Township 125,100 
School District 170 659,720 
High School District 160 596,500 
Junior College District 513 3,151 '100 
Marseilles Fire Department 15,000 
Seneca Fire Department 18,330 

aObtained from LaSalle County Clerk's Office. 
bSee ER, Supp. 1, Table Q340.02-12. 
FromER, Supp. 1, Q340.02. 

',·1 

1975 Taxes Paid 
by Stationb 

$ 77,300 
85,500 

309,800 
220,100 
49,400 
4,400 
5,600 

Table 5.19. Estimated LaSalle County Station Property Taxes, 

Agency 1976a 1977a 

LaSalle County $ 254,200 $ 519,000 
Brookfield Township 29 164,000 213,100 
School District 170 717,000 936,500 
High School District 160 625,000 905,500 
Junior College District 513 158,400 304,300 
Marseilles Fire Department 13,100 20,600 
Seneca Fire Department 23,400 33,700 

aTax estimate. 

Percent of Total Budget 
Paid by Station in 1975 

0.3 
68.3 
47.0 
36.9 
1.6 

29.3 
30.6 

1976 thru 1980 

1980b 

$ 875,400 
253,900 

1,134,900 
1,120,000 

532,500 
26,900 
40,800 

bTax estimated on basis of personal property tax being extended (due to expire on 
1 January 1979). 

FromER, Supp. 1, Q340.02. 
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6. ENVIRONMENTAL MONITORING 

6.1 RESUME 

Background surveys on chemical, radiological, meteorological, aquatic, and biological aspects of 
the site and the adjacent Illinois River were initiated with the start of construction and 
expanded as part of the effort to prepare for the operating license stage application. These 
programs, as well as the monitoring programs to be performed during the operation of the station, 
are described. 

6.2 PREOPERATIONAL tlONITORING PROGRAMS 

6.2.1 Onsite Meteorological Program 

The onsite meteorological measurements program consists of an instrumented 121.9-meter (400-ft) 
tower, located about 204 meters (670 ft) from the 40.8-meter (134-ft) high turbine building and 
about 274 meters (900 ft) from the 56.4-meter (185-ft) high reactor building. A general guide-
li~e for the siting of a meteorological tower is to locate the tower at least ten building heights 
away from large structures to prevent distortion of meteorological measurements recorded at the 
tower. At distances less than ten obstruction heights, some influence of the buildings on meteoro­
logical measurements can be expected; however, the nature of this influence is dependent on the 
building shape, building configuration, the parameter being measured, the height of measurement, 
and the airflow direction. The applicant refers to an "NRC suggestion that the meteorological 
tower be located five building heights away from the nearest plant structures." However, the NRC 
is not on record as recommending any particular distance away from major obstructions to airflow 
for the location of the meteorological tower, because each situation must be evaluated individually. 

Because of the height of the station vent stack [112.8 meters (370 ft) above plant grade and 
56.4 meters (185 ft) above the top ·of the reactor building], the principal meteorological mea­
surements at the LaSalle County Station site will be wind speed and wind direction at the 
114.3-meter (375-ft) level, and vertical temperature gradient between the 10-meter (33-ft) and 
the 114.3-meter (375-ft) levels. These measurements are not expected to be significantly influenced 
by the proximity of the major station structures to the meteorological tower. The lower-level 
measurements, particularly wind speed and wind direction at the 10-meter (33-ft) level, could be 
significantly influenced by the major station structures when the wind is from the north quadrant. 
Because of the influence of plant structures, the applicant has decided to move the wind sensors 
from the 10-m (33-ft) level to the 61-m (200-ft) level to provide back-up data for the 114.3-m 
(375-ft) sensors. This change in the meteorological measurement program is acceptable. 

Most onsite meteorological measurements were initiated 1 May 1975. Wind speed and wind direction 
are measured at the 10-meter (33-ft) and 114.3-meter (375-ft) levels; dry bulb and dew point 
temperatures are measured at the 10-meter (33-ft) level, and dew point temperatures are also 
measured at the 61-meter (200-ft) level; vertical temperature gradient is measured between the 
10-meter and 61-meter levels (since May 1975) and between the 10-meter and 114.3-meter levels 
(since October 1976). Strip chart records are the primary data recording system, supplemented by 
magnetic tape recorders. Calibrations have been performed about every two months since the 
program was initiated. 

An error in the measurement of vertical temperature gradient between the 10-meter and 61-meter 
levels was discovered in March 1976. The applicant determined that all vertical temperature 
gradient measurements between May 1975 and March 1976 were suspect and should not be used in 
atmospheric dispersion calculations. The applicant has installed a redundant measurement for 
vertical temperature gradient, increased the frequency of examining the data for early indica­
tions of problems, and increased the availability of replacement parts. 

The control room display of meteorological data will include wind speed and direction at the 
114.3-meter level and vertical temperature gradient between the 10-meter and 114.3-meter levels. 

6-1 
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The applicant sh~ll be required to conduct a monitoring program to measure (1) the frequency, 
ext~nt, and de~s1ty of s~e~m fog generated by th~ cooling lake, and (2) frequency, extent, and 
e~v~ronmental .1mpact of 1c1~g caused b~ the cool1ng lake. The program will incluqe, but not be 
l1m~ted to, v1sual observa~l?ns by tr~1ned personnel over highways on and near the site, nearby 
res1~enc~s, and o~her s:ns1t1ve locat1ons. ~he program shall begin as early as possible after · 
pu~l1cat1on of ~h1s env1~onme~tal st~tement 1n an effort.to obtain one full year of fogging data 
pr1or to one-un1t operat1on (lf poss1ble), and later to 1nclude 12-month period of one unit 
operat~on, and at least one 12-month period of data collection of reasonably complete two-unit 
operat1on. The frequency of data collection shall be sufficient to determine the daily and 
annual cycles of steam fog. · 

The applicant's proposed monitoring program, including methods of observations, locations of 
monitoring, reporting forms, etc., shall be submitted to the NRC for review and acceptance. The 
applicant shall submit his observational data in summary form quarterly. 

6.2.2 Water Quality Studies 

Water quality monitoring was not addressed in the FES-CP. Preoperational monitoring has been 
conducted by the applicant, however, and is discussed below (ER, Sec. 2.2.1.4). 

6.2.2.1 Surface Water 

Thermal 

Temperatures in the Illinois River near the site were recorded, along with other water quality 
parameters, on 30 August 1972, 26 October 1972, and 26 January 1973. The temperatures were 
within the normal range of temperatures measured at Marseilles (see Table 5.2). Because of the 
availability of temperature data from Marseilles, the staff concludes that long-term preoperational 
river temperature measurements at the site are not necessary. 

Chemical 

Data are still being collected by the applicant for the five-year monitoring program initiated in 
1974 to evaluate the potential impacts that the construction and operation of the station could 
have on water quality of the Illinois River and South Kickapoo Creek (ER, Sec. 2.2.1.4). Details 
of the monitoring program for the Illinois River are described in Table 6.1. Monitoring of South 
Kickapoo Creek will similarly address the parameters listed in the table (ER, Sec. 6.1.1.1). The 
staff will require the applicant to submit annual reports of the results of the program for the 
duration of the five-year schedule. 

6.2.2.2 Groundwater 

Twenty-nine piezometers have been installed in boreholes at several levels within the glacial 
drift aquitard, and 20 observation wells have been installed in the vicinity of the cooling lake 
(ER, p. 2.4-9). Water levels are measured periodically to monitor the response of groundwater 
levels to precipitation. The staff concludes that the data being collected are sufficient for 
comparison with results of operational monitoring. 

The two wells that were drilled into the Cambrian-Ordovician aquifer during 1972 and 1974 to 
supply water for construction purposes will also supply station groundwater requirements for the 
demineralizer, filter, recreation, and potable water supply systems. Chemical analyses were 
performed on water samples taken from each well (see Table 2.7). The staff concludes that these 
analyses will provide sufficient data for comparison with results of operational monitoring. 

6.2.3 Terrestrial Ecology 

Monitoring of terrestrial ecology was not addressed in the FES-CP. Preoperational monitoring has 
been conducted by the applicant, however. 

Pursuant to conditions ·imposed on the construction permit (FES-CP, p. iii, item 7.d), the appli­
cant has conducted a terrestrial monitoring program at the site. Six representative vegetational 
communities were selected and sampled at least annually; wildlife survey routes were established 
and sampled seasonally. The resulting data have provided a reasonable and acceptable means of 
detecting adverse impacts on biota other than those directly affected by excavation and other 
earthwork. The staff recommends that these studies be discontinued as scheduled (ER, 
Sec. 6.1.4.3.2, pp 6-1 to 6.51). · 
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Table 6.1. Illinois River Water Quality Monitoring Programs for the 
LaSalle County Station during the Baseline (1972 thru 1973} 

and Preoperational (1974 thru 1978} Periods 

Period 
Parameter Baselinea Preopera tiona 1 b 

Temperature A, 0, J Monthly 
Dissolved oxygen A, 0, J Monthly 
BOD A, 0, J Monthly 
COD A, 0, J Monthly 
pH A, 0, J Monthly 
Hardness A, 0, J Monthly 
Alkalinity A, 0, J Monthly 
Specific conductance A, 0, J Monthly 
Turbidity A, 0, J Monthly 
Total dissolved solids A, 0, J Monthly 
Total suspended solids A, 0, J Monthly 
Total sol ids A, 0, J Monthly 
Total organic carbon A, 0, J Monthly 
Organic nitrogen A, 0, J Monthly 
Ammonia nitrogen A, 0, J Monthly 
Nitrite nitrogen A, 0, J Monthly 
Nitrate nitrogen A, 0, J Monthly 
Phosphates (ortho- and total) A, 0, J Monthly 
Phenols A, 0, J Monthly 
Oil and grease A, 0, J Monthly 
Cyanide A, 0, J Monthly 
Calcium A, 0, J Monthly 
Magnesium A, 0, J Monthly 
Potassium A, 0, J Monthly 
Sodium A, 0, J Monthly 
Chloride A, 0, J Monthly 
Sulfate A, 0, J Monthly 
Aluminum 0, J Monthly 
Antimony 0, J Monthly 
Arsenic A, 0, J Monthly 
Barium A, 0, J Monthly 
Beryllium 0, J Monthly 
Boron 0, J Monthly 
Cadmium A, 0, J Monthly 
Chromium (hexavalent and total) A, 0, J Monthly 
Cobalt 0, J Monthly 
Copper A, 0, J Monthly 
Iron A, 0, J Monthly 
Lead A, 0, J Monthly 
Manganese A, 0, J Monthly 
Mercury 0, J Monthly 
Molybdenum A Monthly 
Nickel 0, J Monthly 
Selenium A, 0, J Monthly 
Silver 0, J Monthly 
Strontium 0, J Monthly 
Tin 0, J Monthly 
Zinc A, O; J Monthly 
Fecal streptococci A, 0, J Monthly 
Fecal coliforms A, 0, J Monthly 
Total coliforms A, 0, J Monthly 

aA-August 1972 at surface locations upstream (A) and downstream (B) of the 
discharge-intake area; a-October 1972 at surface and 3-meter depth at 
location 8; and J-January 1973 at surface and 3-meter depth at location 8 
(see Fig. 2.7 for locations). 

bAt surface locations upstream (1, 2, 8) and downstream {3, 4) of the 
discharge-intake area (see Fig. 2.7 for locations). 
FromER~ Sections 6.1 and 6.2. 
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6.2.4 Aquatic Ecology 

No sampling program was described in the LaSalle County Station FES-CP; however, the applicant 
has been sampling water quality parameters and bacteria levels on a monthly basis at five Illinoi: 
River locations (one upstream and four downstream of the discharge-intake area) and at three 
South Kickapoo Creek locations since 1972 and will continue to do so through 1978. During this 
same sampling period, phytoplankton, periphyton, zooplankton, macroinvertebrates, fish, and 
sediments are being sampled quarterly from Illinois River locations upstream and downstream of 
the discharge-intake area and from two locations in South Kickapoo Creek (macroinvertebrates, 
fish, and sediments only). More specific details of the baseline and preoperational monitoring 
programs are given in Tables 6.1 and 6.2. The staff believes that this sampling pro-
gram, over a five-year period, will provide sufficient data to characterize preoperational 
conditions for these two water bodies. 

Table 6.2. Illinois River Aquatic Biota and Sediments Monitoring Programs 
for the LaSalle County Station during the Baseline (1972 thru 1973) 

and Preoperational Periods (1974 thru 1978) 

Period 

Baseline Preoperational 
Parameter Frequencya Locationsb Frequency Locationsc 

Phytoplankton 

Zooplankton 

Fish 
Periphyton 
Benthic macroinvertebrates 

Sediments 

A, 0, 

0, J 

A, 0, 
A, J 

A, 0, 

0, J 

J 

J 

J 

A, B, 8 

8 

A, B 
A, B, 1, 7 

A, B 
thru 12 
thru 12 

aA-August 1972; 0-0ctober 1972; and J-January 1973. 

Quarterly 1 ' 3, 4 
Quarterly 1 ' 3, 4 
Quarterly 1' 2' 5. 
Quarterly 1 thru 4 
Quarterly 1 thru 5 

Quarterly thru 5 

bLocation A is upstream and B is downstream of the discharge-intake area, while locations 
1 thru 9 are upstream and 10 thru 12 are downstream. With the exception of fish, locations 
A and B were only sampled in August 1972 (see Fig. 2.7). 

CLocation 1 is upstream and 2 thru 5 are downstream of the discharge-intake area (see 
Fig. 2.7). 

From the ER, Sections 6.1 and 6.2. 

6.2.5 Radiological Monitoring 

Radiological environmental monitoring programs are established to provide data on measurable levels 
of radiation and radioactive materials in the site environs. Appendix I to 10 CFR Part 50-
requires that the relationship between quantities of radioactive material released in effluents 
during normal operation be evaluated, including anticipated operational occurrences and resultant 
radioactive doses to individuals from principal pathways of exposure. Monitoring programs are 
conducted to verify the in-station controls used for controlling the release of radioactive 
materials and to provide public reassurance that undetected radioactivity will not build up in 
the environment. Surveillance is established to identify changes in the use of unrestricted 
areas to provide a basis for modifications of the monitoring programs. 

The preoperational phase of the monitoring program provides for the measurement of background 
levels and their variations along the anticipated important pathways in the area surrounding the 
station, the training of personnel, and the evaluation of procedures, equipment, and techniques. 

This is discussed in greater detail in NRC Regulatory Guide 4. 1, Rev. 1, "Programs for Monitoring 
Radioactivity in the Environs of Nuclear Power Plants," and the Radiological Assessment Branch 
technical position, August 1977, "Standard Technical Specification for Radiological Environmental 
Monitoring Program." 

The preoperational radiological environmental monitoring program proposed by the applicant is 
summarized in Table 6.3 and described in more detail in the proposed Appendix B of the applicant's 
Environmental Technical Specifications (ER, Supp. 2). 
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Table 6.3. Sample Collection and Analysis, LaSalle County Station -
Radiological Monitoring Program 

Sample Medium 

1. Airborne 
a. Particulate 

filter 

b. Charcoal 
cartridge 

2. Gamma 
radiation 

3. Surface water 

4. Intake dis­
charge pipes 

5. Precipita­
tion 

6. Well water: 
offsite 

7. Well water: 
on site 

8. Vegetables 

9. Cattle feed 
and grass 

10. Milk 

11. Sediment, 
aquatic 
plants 

12. Fish 

Type and Frequency 
of Analysisa,b 

Gross beta - W 
Sr-89, 90 - Q. comp. 
Gamma spec. - Q. comp. 

1-131 

TLD 

Sr-89, 90 - Q. comp. 
Gamma Spec. - Q. camp. 
Gross beta - W 
Tritium - Q. comp. 

Gross beta - W 
Sr-89, 90 - M. comp. 
Tritium - M. comp. 
Gamma Spec. - M. comp. 

Gamma Spec. - Q. comp. 
Sr-89, 90 - Q. comp. 
Gross beta - M 
Tritium - Q. Comp. 

Gamma Spec. 
Sr-89, 90 
Gross beta 
Tritium 

Gamma Spec. - Q comp. 
Sr-89, 90 - Q. comp. 
Gross beta - M 
Tritium- Q. comp. 

Gross beta 
Sr-89, 90 
Gamma Spec. 

Gross beta 
Sr-89, 90 
Gamma Spec. 

Gamma Spec. 
Sr-89, 90 - M 
1-131 (pasture season) 

Gross beta 
Gamma Spec 

Gross beta 
Gamma Spec. 
Sr-89, 90 

Collection Sites 

Seneca, Marseilles, 
Ottawa, Grand Ridge, 
Streator, Ransom, 
Route 6 at Gonnam Road, 
Kernan, and six stations 
near the site (total 
of 14 sites) 
Same as for 1 a 

Same as for 1 a 

Illinois River at 
intake of Illinois 
Nitrogen Corp. 

Illinois River at 
Marseilles 

Illinois River at 
Ottawa 

Illinois River at 
Seneca 

South Kickapoo Creek 
Cooling lake near 

recreation area 

1/D pipes if pump­
ing; if not pump­
ing, collect in 
Illinois River 
near 1/D struc­
tures 

Dairies shown on 
Figure 6.1-8 of ER c 

Marseilles, Seneca, 
Ottawa 
Ransom, Ill. 
St. Park 

One onsite well 
(the one chosen 
for providing 
drinking water) 

Farms within 10 
miles 

Dairies shown on 
Figure 6.1-B of ER 

Dairies shown on 
Figures 6.1-8 of ER 

Just upstream of 
cooling lake inlet 
structure 

Just downstream 
of cooling lake 
discharge structure 

Cooling lake near 
recreational area 

Marseilles pool 
of Illinois River 
Cooling Lake 

Frequency 
of Collection 

Weekly 

Every 2 weeks beginning 
3 months before fuel 
loading 

Quarterly 

Weekly 

Weekly 

Monthly 

Quarterly 

Monthly 

As available 
at harvest 
time 

Quarterly Grass: Summer 

Feed: Winter 

Preopera­
tional 
phase: 
monthly 
all year 

Three times 
a year 
if avail­
able 

Three times 
a year 

Opera tiona 1 
phase: Monthly. 
October to March, 
Weekly, April 
to September 

alf frequency of analysis is not given, it is the same as frequency of collection. 
bw - Weekly; M - Monthly; Q - Quarterly; Comp - composite. 
cER- Applicant's environmental report. 
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The staff concludes.tha~ the preoperational monitoring program proposed by ~he applicant for the 
LaSalle County Stat1on 1s generally acceptable. As a result of comments on the DES the LLDs 
were modified (See Appendix A, comment I-40). • 

6.2.6 Lake Management Program 

Condition E3 of the construction permitsl requires that the applicant obtain staff approval of 
a management program which assures that the cooling lake does not become a public nuisance or 
health hazard. This condition was to be. satisfied prior to the start of lake filling. 

The applicant transmitted a proposed lake management program to the staff on 27 April 1976. The 
program emphasized the monitoring of microorganisms (e.g., total coliforms) to indicate if the 
waters would pose a health hazard. This part of the program was developed in concert with the 
State of Illinois Department of Public Health and consisted of monitoring details (i.e., loca­
tion, frequency, technique) and action levels based upon water use. Determinations regarding 
public nuisance (i.e., water discoloration and odors) would be made using water quality da.ta 
obtained from other routine monitoring programs. The water quality data include physical and 
chemical parameters such as temperature, turbidity, dissolved oxygen, biochemical oxygen demand 
(BOD), oil and grease, and biological parameters such as phytoplankton, zooplankton, and peri­
phyton type and concentration. The preoperational and operational water quality monitoring 
programs for the LaSalle County Station are discussed in detail in Sections 6.2.2 and 6.3.2 of 
this statement, and the preoperational and operational aquatic ecological monitoring programs 
are discussed in detail in Sections 6.2.4 and 6.3.6. 

Th~ staff reviewed the proposed lake management program and formally submitted comments by 
letter to the applicant on 13 December 1976 (ER, pp. 5.1B-10 thru 14). This letter gave staff 
approval of the monitoring program once the staff comments were incorporated. This was done by 
the applicant and the final approved program is included in the ERas Appendix 5.1B, "Lake 
Management Plan and Correspondence." 

Since the preoperational and operational monitoring program will monitor water quality (as 
determined by physical and chemical parameters) and aquatic biology (as determined in part by 
plankton studies), the lake management monitoring program only requires the additional moni­
toring for bacteria. In general, the program includes the monitoring of total and fecal coliforms 
as well as fecal streptococci. The staff reviewed the alternative of monitoring specific patho­
gens and viruses and concluded that these other microorganisms should not be included in the 
monitoring program. 2 This conclusion was based on the difficulty of culturing and identifying 
the organisms, the lack of standardized techniques, the inability to relate specific organism 
concentrations to a potential health hazard, and the fact that state and local health agencies 
themselves have not set health limits based on water use for these nonstandard indicators. 
Furthermore, the Illinois Department of Public Health has stated in a letter to the applicant 
that they would not recommend monitoring for specific pathogens but recommended that the appli­
cant monitor for coliforms and fecal coliforms as indicators of bacteriological water quality. 3 

Accordingly, it is the current conclusion of the staff and the Illinois Department of Public 
Health that coliforms be monitored as an indicator of potential hazards of the lake to public 
health. At the construction permit hearing, however, the staff had suggested that other micro­
organisms be monitored along with the coliforms. Of primary concern to the staff at that time 
were the naegleria amoeba and schistosome parasites (pp. 1213 and 1214 of Ref. 4). Since there 
were no health standards for these pathogens at that time, the staff concluded at the hearing 
that " ... there must be at least one agency, either state or Federal, that does have that responsi­
bility [to look after public health], and it might as well be left to them to set the standards" 
(p. 1236 of Ref. 4). In light of the present water quality health standards, which do not 
include limits for these pathogens, and in light of the Illinois Department of Public Health 
comments referenced earlier in this section, the staff will not independently require that the 
applicant monitor for naegleria or schistosomes. 

The applicant will collect samples and analyze them for fecal and total coliforms and for fecal 
streptococci a minimum of five times per month (with a minimum sampling interval of three days), 
beginning after the lake is filled to its anticipated operating level and pumping of water 
through plant system begins, and ending one year after the second unit is declared opera-
tional. Samples will be collected at four locations: at the river basin screen house (control), 
at the station discharge structure into the cooling lake, at the terminus of the southern 
interior dike (Dike 3), and at the station intake screen house (see Fig. 1, page 5.1B-7 of the 
ER). 
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The monitoring of the cooling lake will continue after the initial monitoring period, and the 
lake will be opened to the public as long as no health hazard exists. A health. hazardl win be 
declared when applicable bacteriological standardss are exceeded, and the frequency of sampling 
will be increased (as recommended by the Illinois Department of Public: Health) at this time. If 
a health hazard is declared, public access to the lake will not be allowed until the concentration 
of fecal coliforms falls below the recommended 30-day maximum. of a geometric mean of 200 per 
100 ml or if more than 10% of the samples during any 30-day period exceed 400 per 100: nrL based 
on a minimum of.five samples (ER, p. 5.18-21). 

The potential for the cooling lake becoming a public nuisance will be reviewed by the staff 
·through qualitative analysis of the applicant's water quality and lake aquatic ecology data. 

The primary emphasis will be to review·plankton, nutrient, and dissolved oxygen concentrations, 
which will be used to indicate the presence of an algal bloom or anaerobic conditions. These 
conditions, when extreme, can cause nuisance odors and water discoloration. The potential far 
algal blooms is discussed in Section 5.4.2 of this statement. 

The recreational use of the cooling lake was considered at the construction permit'stage. 
Originally, potential recreational uses could have included primary water contact sports such as 
swimming and water skiing, and secondary water contact sports such as fishing, boating, and 
near-shore picnicking. However, as a result of reducing the lake's size to approximately half of 
that originally planned, the recreational potential was consequently reduced. Once the cooling 
lake is filled and in operation, the actual level of recreational use (i.e., primary or secondary 
water contact) would be determined by the state's public health standards; the better the water 
quality, the higher the allowable level of water contact. 

The applicant has indicated that he plans to wait until the end of the first year of operation 
of Unit 2 before proposing to the staff that the lake be open to the public for secondary water 
sports {specifically, boating, fishing, and picnicking).G The applicant has not, however, 
included swimming as a possible recreational use and maintains that it is " ••• expressly exc:Tuded 
from our commitment to provide a recreation area and the lake will be posted to prohibit swimming." 6 

However, this is contrary to the decision of the Atomic Safety and Li.censing Appeal Board, which 
instructed the staff " ••• to insure that no possible recreational use (including boating and 
swimming) is laid to rest unless there has been a compelling demonstration that any public 
health risks are unavoidable."7 Thus, the staff requires that after the first year of operation 
of Unit 2, the applicant should submit to the staff for review and approval a recreational use 
plan for the LaSalle County Station cooling lake. This plan should reflect the water quality as 
determined by data from the monitoring programs discussed in this section. As warranted by th.e 
bacterial data, the recreational use plan should include provisions for primary water contact 
sports (e.g., swimming} and secondary water contact sports (e.g., boating and fishing),or non­
water contact activities. The plan should also include action levels based upon bacterial data 
for the limiting or cessation of activities, as well as for their resumption. This plan must be 
approved by the staff prior to any public use of the cooling lake. 

6.3 OPERATIONAL MONITORING PROGRAMS 

6.3.1 Onsite Meteorological Program 

The meteorological measurements program during plant operation is expected to be very similar to 
the preoperational program, although staff review of the operational program will not be complete 
until after the issuance of the SER and technical specifications. 

The preoperational monitoring program to measure the frequency, extent, and density of steam fog 
generated by the cooling lake and the frequency, extent, and environmental impact of icing caused 
by the cooling lake shall be continued to include a 12-month period of one-unit operation and at 
least one 12-month period of two-unit operation. Records of these observations shall be main­
tained by the applicant so that NRC inspectors, in consultation with local traffic authorities, 
may determine whether the hazards require mitigating measures such as those suggested in 
Section 5.4.1.2. 

6.3.2 Water Quality Studies 

6.3.2.1 Thermal 

The applicant intends to conduct thermal plume measurements in the Illinois River at three~onth 
intervals for a total of four studies to determine the extent of the 2.8°C (5°F) excess iso­
therm. The program will be instituted after Unit 1 becomes commercially operational and will be 
repeated when both Units 1 and 2 are in commercial operation (ER, p. 6.2-4). 
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The staff believes that hydrothermal monitoring not only must demonstrate compliance with state 
water quality standards, but also must ultimately support the biological studies. 8 For this 
reason, thermal plume studies should be conducted in conjunction with the biological studies. 
In addition to seasonal studies, the effects of different operating conditions (e.g., power 
levels, blowdown rates) and environmental conditions (e.g., low river flows, extreme river 
temperatures) should be investigated. It is under these conditions that violations of water 
quality standards or ecological damage would be most likely to occur. 

It is essential that the monitoring program provide measurements of outlet temperature, dis­
charge flow rate (discharge velocity), discharge channel width and depth, and plant operating 
conditions. Also, ambient temperatures and velocities must be measured. Under some circum­
stances !ambient temperature above 29.4~C (85~F)l, the extent of smaller excess temperature iso­
therms must be measured to assure compliance with state standards. 

6.3.2.2 Chemical 

For the operational monitoring program, the applicant plans to take water samples upstream of 
the river screenhouse, in the outfall from the blowdown structure, and downstream of the blowdown 
(ER, p. 6.2-4). Samples will be taken monthly at a distance approximately ten meters (33 ft) 
from the south shoreline of the Illinois River. Table 6.4 shows the water quality parameters to 
be measured during the operational program. 

Effluent limitations and monitoring requirements for the LaSalle County Station have been estab­
lished by the Illinois Environmental Protection Agency in NPDES Permit 0048151 (see Appendix D). 
In order for the applicant's monitoring program to meet the NPDES permit monitoring program 
requirements, the staff requires that the applicant incorporate the following changes in the 
chemical effluents monitoring program: 

To be sampled weekly (as required by the NPDES Permit) rather than on the monthly basis 
proposed in the ER: 

(a) Cooling pond blowdown - Total dissolved solids and total suspended solids 

(b) Low volume waste - Total suspended solids, total copper, total iron. 

6.3.3 Groundwater Studies 

Twenty observation wells around the cooling lake are presently being monitored to determine 
natural variation in the water table levels in the glacial drift aquitard (see Sec. 2.3.3). 
This program should be continued during the filling of the lake and for at least two years 
thereafter. These measurements should provide information on seepage from the cooling pond. 
The staff believes that if the seepage is not detectable by anomalous changes in groundwater 
level, then the studies need not be continued. 

6.3.4 Terrestrial Ecology 

Successful establishment of vegetation on the cooling lake dike is necessary to prevent erosion 
and rapid runoff of precipitation 'from affecting farmland adjacent to the station. Therefore, 
the applicant is required to institute the following monitoring program and take the necessary 
corrective action as indicated (note: in the following requirements, reference to the dike 
includes the perimeter ditch surrounding the exterior of the dike as well as the dike itself): 

1. The applicant shall routinely (at least semiannually) monitor the initial 
vegetation on the entire dike by quantitative methods (such ~s those described in 
App. G) to estimate cover. This shall be done until the vegetation is established, 
but not for less than three years commencing with the spring 1978 growing season. · 

2. The applicant shall monitor the entire dike by visual inspection for 
vegetative integrity at the beginning of the fall planting season (August) and 
at the beginning of the spring planting season (May). This requirement shall 
continue for the life of the station. 

3. If a failure of the vegetative cover of the dike is detected, the 
affected area shall be revegetated in a timely manner (i.e., at the beginning 
of the next planting season, spring or fall). 
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Table 6.4. Water Quality 
Monitoring Parameters 

Bacteria 
Fecal streptococci 
Total coliforms 
Fecal coliforms 

Water Chemistry Parameters 

Temperature 
pH 
Dissolved oxygen (DO) and percent saturation 
Total dissolved solids (TDS) 
Total suspended solids (TSS) 

. Total solids (TS) 
Specific conductance 
Langlier saturation index 
Ryznar stability index 
Ammonia nitrogen (NH3-N) 
Nitrate nitrogen (N03-N) 
Nitrite nitrogen (N02-N) 
Oil and grease 
Total hardness 
Total alkalinity 
Chlorides (cl-) 
Potassium (K) 
Biochemical oxygen demand (BOD) 
Residual chlorine (Cl2) 
Chemical oxygen demand (COD) 
Magnesium (Mg) 
Sodium (Na) 
Ortho-phosphates (0 - P04) 
Total-phosphates (T - P04) 
Sulphates (So4=) 
Calcium (Ca) 
Iron (Fe) - total 
Iron (Fe) - dissolved 
Copper (Cu) 

From ER, Table 6.2-2. 

4. Since the banks of Armstrong Run will continue to erode until the existing erosion 
in the Run is repaired, the applicant shall regrade where necessary and revegetate those 
portions of Armstrong Run where bank erosion now appears. The grading shall be timed to 
match the next planting season (May 1979) so that immediate reseeding of the sloped 
sides is possible. The reseeding shall use suitable sod-forming grass species and 
include the use of netting, mulch, and a soil binder. 

5. The revegetation in Armstrong Run shall be monitored routinely (at least semi­
annually) to ensure its success, and repair work taken promptly if any failure of reseeding 
is detected. The monitoring of the revegetation in Armstrong Run should continue until 
the vegetation on both the dike and the Run is successfully established and documented 
by Commonwealth Edison Company. Successful establishment of the vegetation will be 
determined through NRC staff review of the Commonwealth Edison Company documentation. 

6.3.5 Aquatic Ecology 

6.3.5.1 Applicant's Monitoring 

The applicant plans to monitor bacteriological levels in the cooling lake to' determine if these 
will be a public health hazard to people if the lake is used for recreational purposes (ER, 
Appendix 5.1B, pp. 5.1B-l through 5.1B-21). Also, the applicant plans to monitor aquatic biota 
in the Illinois River and conduct entrainment and impingement studies. Entrainment and impinge­
ment studies will be conducted during operation of the station. Entrainment studies for fish 
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eggs and larvae will be conducted weekly from April through August and impingement will be moni­
tored for two 24-hour periods each week throughout the year (ER, Sec. 6.2.1). Monitoring 
of aquatic biota in the Illinois River will be done concurrently with thermal plume studies 
so as to better document any impacts of the plume. The staff requires that the frequency 
of entrainment monitoring for fish eggs and larvae be increased from weekly to every 
tlr.l!'ee days to- better- document entrainment effects. Aside from this change, the staff finds 
the applicant"s monitoring plans to be satisfactory. 

6.J.5.2 Related Environmental Measurement and Monitoring Programs 

Illtnois Department of Conservation Electroshocking Program 

The Illinois Department of Conservation (DOC) samples a network of locations on the Illinois 
River every year. Their electroshocking program is intended to document annual changes in the 
fish populations of the river. Two DOC sampling locations are near the LaSalle County Station. 

Illinois Natural History Electroshocking Program 

The Illinois Natural History Survey (INHS) electroshocks areas in the Illinois River that are 
located near to the DOC's sample network. The INHS samples three locations in the Marseilles 
Pool. Analyses of fish species distributions in the Marseilles Pool from work done by the INHS 
ar~ presented in a report by Sparks and Starett.9 These analyses support the applicant's fish 
distribution data, which are summarized in Section 2.5.2. 

6.3.6 Radiological Monitoring 

The operational offsite radiological monitoring program i~ conducted to measure radiation levels 
in the station environs. It assists and provides backup SUpport to the detailed effluent monitor­
ing (as recommended in NRC Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting Radio­
activity in Solid Wastes and Releases of Radioactive Materials in Liquid and Gaseous Effluents 
from Light-Water Coaled Nuclear Power Plants"), which is needed to evaluate individual and popu­
lation exposures and verify projected or anticipated radioactivity concentrations. 

The applicant plans essentially to continue the proposed preoperational program during the 
operating period (see Table 6.3). However, the sampling frequency for charcoal air sample 
cartridges will be weekly instead of biweekly, and composite surface water samples from the 
Illinois River will be collected at the nearest downstream indicator station instead of grab 
samples for the operational program. Other refinements may be made in the program to reflect 
changes in land use or preoperational monitoring experience.-

References for Section, 6 

Tt. Construction Permits CPPR-99 and CPPR-100, Commonwealth Edison Company, U. S. Nuclear 
Regulatory Commission, Docket Nos. 50-373 and 50-374, LaSalle County Nuclear Power Station, 
Unit Nos. 1 and 2. 

2. Memo from Jeremiah D. Jackson to files, July 16, 1976, U. S. Nuclear Regulatory Commission, 
Docket Nos. 50-373 and 50-374. 

3. Letter from Verdun Randolph, Associate Director, Illinois Department of Public Health, to 
A. 0. Courtney, Commonwealth Edison Company, 15 April 1976. 

4. LaSalle County Nuclear Power Station, Units 1 and 2, Construction Permit Hearing Testimony, 
pages 1213 and 1214, 19 July 1973. 

5. "General Standards," Section 203, Part II of the· Water Quality Standards of the Illinois 
Pollution Control Board Rules and Regulations, Chapter 3. 

6. letter from R. L. Bolger, Assistant Vice President, Commonwealth Edison Company, to 
Mr. Youngblood, Chief Environmental Projects Branch 2, U. S. Nuclear Regulatory commission, 
4 June 1976. 
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1974," Ill. Nat. Hist. Surv. Bull. 31, Art. 8: 317-380, 1975. 





7. ACCIDENT ANALYSIS 

7.1 RESUME 

The ER has been reviewed with respect to the environmental effects of plant accidents. The 
results of this review are that the conclusions about environmental risks due to accidents vary 
in a minor degree with those previously presented at the FES-CP stage. Section 7.2 has been 
updated to reflect the most recent population projections for the year 2020. Section 7.3 has 
been updated to reflect the results of the Commission's transportation rulemaking decision 
"Environmental Effects of Transportation of Radioactive Materials to and from Nuclear Power 
Plants," promulgated as 10 CFR Section 51.20(g). 

7.2 ENVIRONMENTAL IMPACT OF POSTULATED ACCIDENTS 

A high degree of protection against the occurrence of postulated accidents in the LaSalle 
County Station is provided through correct design, manufacture, and operation, and the quality 
assurance program used to establish the necessary high integrity of the reactor system, which 
will be considered in the safety evaluation report. System transients that may occur are 
handled by protective systems to place and hold the plant in a safe condition. Notwithstanding 
this, the conservative postulate is made that serious accidents might occur, even though they 
may be extremely unlikely, and engineered safety features will be installed to mitigate the 
consequences of those postulated events which are judged credible. 

The probability of occurrence of accidents and the spectrum of their consequences as considered 
from an environmental effects standpoint have been analyzed using best estimates of probabilities 
and realistic fission product release and transport assumptions. For site evaluation in the 
staff's safety review, extremely conservative assumptions are used for the purpose of comparing 
calculated doses (resulting from a hypothetical release of fission products from the fuel) 
against the 10 CFR Part 100 siting guidelines. Realistically computed doses that would be 
received by the population and environment from the accidents which are postulated are signifi­
cantly less than those presented in the safety evaluation report. 

The Commission issued guidance to applicants on September 1, 1971, requiring the consideration 
of a spectrum of accidents with assumptions as realistic as the state of knowledge permits. The 
applicant's response was contained in the environmental report. · 

The applicant's report has been evaluated, using the standard accident assumptions and guidance 
issued as a proposed amendment to Appendix D of 10 CFR Part 50 by the Commission on December 1, 
1971. Nine classes of postulated accidents and occurrences ranging in severity from trivial to 
very serious were identified by the Commission. In general, accidents in the high potential 
consequence end of the spectrum have a low occurrence rate and those on the low potential 
consequence end have a higher occurrence rate. The examples selected by the applicant for these 
cases are shown in Table 7.1. These examples are reasonably homogeneous in terms of probability 
within each class. 

The staff's estimates of the dose which might be received by an assumed individual standing at 
the site boundary in the downwind direction, using the assumptions in the proposed Annex to 
Appendix D, are presented in Table 7.2. Estimates of the integrated exposure that might be 
delivered to the population within 80 km (50 miles) of the site are also presented in Table 7.2. 
The man-rem estimate was based on the projected population within 80 km (50 miles) of the site 
for the year 2000. · 

To rigorously establish a realistic annual risk, the calculated doses in Table 7.2 would have to 
be multiplied by estimated probabilities. The events in Classes 1 and 2 represent occurrences 
which are anticip~ed during station operations, and their consequences, which are very small, 
are considered within the framework of routine effluents from the station. Except for a limited 
amount of fuel failures, the events in Classes 3 through 5 are not anticipated during station 
operation, but events of this type could occur sometime during a 40-year station lifetime. 
Accidents in Classes 6 and 7 and small accidents in Class 8 are of similar or lower probability 
than accidents in Classes 3 through 5 but are still possible. 
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Class 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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Table 7.1. Classification of Postulated Accidents and Occurrences 

NRC Description 

Trivial incidents 
Small releases outside 
containment 
Radioactive waste systems 
failure 

Fission products to 
primary system {BWR) 

Fission products to 
primary and secondary 
systems (PWR) 
Refueling accid~nt 

Spent fuel handling 
accident 

Accident initiation 
events considered in 
design-basis evaluation 
in the safety analysis 
report 
Hypothetical sequence of 
failures more severe than 
Class 8 

Applicant's Examples 

Included un~er routine releases 
Included under routine releases 

Equipment leakage or malfunction, 
release of waste gas storage tank 
inventory, release of liquid waste 
storage tank inventory 
Fuel cladding defects and fuel 
failures induced by off-design 
transients 
Not applicable 

Fuel bundle drop, heavy object drop 
onto fuel 
Fuel assembly drop on fuel storage 
pool and spent fuel shipping cask · 
drop · 
loss of coolant accident, rod drop 
accident, steamline break, instrument 
line break 

Not considered 

The probability of occurrence of large Class 8 accidents is very small. Therefore, when the 
consequences indicated in Table 7.2 are weighted by probabilities, the environmental risk is 
very low. 

The postulated occurrences in Class 9 involve sequences of successive failures more severe than 
those required to be considered in the design bases of protection systems and engineered safety 
features. Their consequences could be severe. However, the probability of their occurrence is 
judged so small that their environmental risk is extremely low. Defense in depth (multiple 
physical barriers), quality assurance for design, manufacture and operation, continued surveil­
lance and testing, and conservative design are all applied to provide and maintain a high degree 
of assurance that potential accidents in this class are, and will remain, sufficiently small in 
probability that the environmental risk is extremely low. 

The NRC has performed a study to assess more quantitatively these risks. The initial results of 
these efforts were made available for comment in draft form on August 20, 1974, 1 and released in 
final form on October 30, 1975. 2 This study, called the Reactor Safety Study, is an effort to 
develop realistic data on the probabilities and consequences of accidents in water-cooled power 
reactors in order to improve· the quantification.of available knowledge related to nuclear reactor 
accident probabilities. The Commission organized a special group of about 50 specialists under 
the direction of Professor Norman Rasmussen of MIT to conduct the study. The scope of the study 
has been discussed with EPA and described in correspondence with EPA which has been placed in 
the NRC Public Document Room (letter, Doub to Dominick, dated June 5, 1973). 

As with all new information developed which might have an effect on the health and safety of the 
public, the results of these studies will be assessed within the regulatory process on generic 
or specific bases as may be warranted. 

Table 7.2 indicates that the realistically estimated radiological consequences of the postulated 
accidents would result in exposures of an assumed individual at the site boundary that are less 
than those which would result from a year's exposure to the maximum permissible concentrations 
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Table 7.2. Summary of Radiological Consequences of Postulated Accidentsa 

Class Event 

1.0 Trival incidents 

2.0 Small releases outside containment 

3.0 Radwaste system failures 
3.1 Equipment leakage or malfunction 
3.2 Release of waste gas storage 

tank inventory 
3.3 Release of liquid waste storage 

4.0 

4.1 
4.2 

5.0 

6.0 
6.1 
6.2 

tank inventory 

Fission products to primary system 
(BWR) 

Fuel cladding defects 
Off-design transients that 
induce fuel failures above 
those expected 

Fission products to primary 
and secondary systems (PWR) 

Refueling accidents 
Fuel bundle drop 
Heavy object drop onto fuel. 
in core 

7.0 Spent fuel handling accident 
7.1 
7.2 
7.3 

8.0 

8.1 

8.l(a) 

8.2(a) 
8.2(b) 
8.3(a) 

8.3(b) 

Fuel assembly drop in fuel rack 
Heavy object drop onto fuel rack 
Fuel cask drop 

Accident initiation events 
considered in design basis 
evaluation in the SAR 

Loss-of-coolant accidents 
Small break 
Large break 
Break in instrument line from 
primary system that penetrates 
the containment . 
Rod ejection accident (PWR) 
Rod drop accident (BWR) 
Steamline breaks (PWR's 
outside containment) 
Steamline break (BWR) 
Small break 
Large break 

Estimated Fraction 
of 10 CFR Part 20 
Limit at Site 
Boundaryb 

fL 
c/ 

0.07 

0.28 

<0.001 

0.01 

N/A 

0.0015 

0.012 

0.003 
N/A 
0.16 

<0.001 
0.01 

<0.001 
N/A 
0.014 

N/A 

0.009 
0.05 

Estimated Dose 
to Population 
80-km Radius, 
man-rem 

fL 

fL 

. 0.98 

3.88 

0.013 

0.38 

N/A 

0.02 

0.17 

0.05 
tVA 
2.25 

0.006 
10.4 

0.003 
N/A 
0.49 

N/A 

0.13 
0.65 

in 

aThe doses calculated as consequences of the postulated accidents are based on air­
borne transport of radioactive materials resulting in both a direct and an inhalation 
dose. The staff evaluation of the accident doses assumes that the applicant's environ­
mental monitoring program and appropriate additional monitoring (which could be 
initiated subsequent to a liquid release incident detected by in-plant monitoring) 
would detect the presence of radioactivity in the environment in a timely manner such 
that remedial action could be taken if necessary to limit exposure from other potential 
pathways to man. 

bRepresents the calculated fraction of a whole body dose of 500 mrem, or the equivalent 
dose to an organ. 

cThese radionuclide releases are considered in developing the gaseous and liquid source 
terms presented in Section 3 and are included ~n the doses in Section 5. 
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(MPC) of 10 CFR Part.20. The table also shows the estimated integrated exposure of the popula­
tion within 80 km (50 miles) of the station from each postulated accident. Any of these inte­
grated exposures would be much smaller than that from naturally occurring radioactivity. When 
considered with ·the probability of occurrence, the annual potential radiation exposure of the 
population from the postulated accidents is· an even smaller fraction of the exposure from natural 
background radiation and, in fact, is well within naturally occurring variations in the natural 
background. It is concluded from the results of the realistic analysis that the environmental 
risks due to postulated radiological accidents are exceedingly small and need not be considered 
further. 

7.3 TRANSPORTATION ACCIDENTS 

The transportation of cold fuel to the station, of irradiated fuel from the reactor to a fuel 
reprocessing plant, and of solid radioactive wastes from the reactor to burial grounds is within 
the scope of,the Commission's rulemaking decision, "Environmental Effects of Transportation of 
Radioactive Materials to and from Nuclear Power Plants," promulgated as 10 CFR Part 51.20(g}. 
The environmental risks of accidents in transportation are summarized in Table 7.3. 

Table 7.3. Environmental Risks of Accidents in Transport of Fuel and Waste 
to and from a Typical Light-Water-Cooled Nuclear Power Reactora 

Radiological effects 
Common (nonradiological) causes 

Environmental Risk 

Smallb 
1 fatal lnJury in 100 years; 1 non­
fatal injury in 10 years, $475 
property damage per reactor year. 

aData supporting this table are given in the Commission's "Environmental 
Survey of Transportation of Radioactive Materials to and from Nuclear Power 
Plants," WASH-1238, December 1972 and Supp. I, NUREG 75/038, April 1975. 

bAlthough the environmental risk of radiological effects stemming from 
transportation accidents is currently incapable of being numerically quan­
tified, the risk remains small regardless of whether it is being applied to 
a single reactor or a multireactor site. 

References for Section 7 

1. "Reactor Safety Study: An Assessment of Accident Risks in U.S. Commercial Nuclear Power 
Plants" (Draft), WASH-1400, August 1974. 

2. "Reactor Safety Study: An Assessment of Accident Risks in U.S. Commercial Nuclear Power 
Plants," WASH-1400 (NUREG 75/014}, October 1975. 



8. NEED FOR PLANT 

8.1 RESUME 

The need-for-plant analysis has been revised to reflect the changing energy situation since the 
Arab oil embargo of late 1973. Units 1 and 2 at the LaSalle County Station are now estimated to 
begin commercial operation in December 1979 and December 1980, resr:>ectively, about)two years 
later than schedule dates reported in the FES-CP (December 1977 and September 1978 . The 

-Commonwealth Edison forecast of peak load has been revised downward in light of recent changes 
in the economic and energy situations. 

8.2 APPLICANT'S SERVICE AREA AND REGIONAL RELATIONSHIPS 

There have been no changes in the applicant's service area, interconnections with other utili­
ties, and participation in MAIN Reliability Council since the writing of the FES-CP. 

8.J BENEFITS OF OPERATING THE PLANT 

Benefits are examined from the viewpoint of the demand for baseload electricity and the relative 
economic and environmental consequences from plant operation compared to other ways to generate 
electricity. The economic consequences of the operation of LaSalle County Station are discussed 
in Section 8.3.1. The relative health consequences of the operation of the station are compared 
to alternative energy sources in Section 8.3.2. The need for the power generated by the station 
and reserve margin criterion are discussed in Section 8.3.3. 

8.3.1 Minimization of Production Costs 

The LaSalle County Station has been constructed to provide an economic source of baseload energy 
for 1980 and following years. Substantial capital as well as environmental costs associated 
with authorization to complete construction are considered sunk costs and are not relevant to 
the question of whether the plant should operate. The relevant economic decision variables are 
fuel costs and operation and maintenance (O&M) costs, because these expenses can be avoided by 
choosing not to operate the LaSalle County Station units. The decision criterion in this section 
is to operate the units if system production expenses are reduced by doing so. 

The staff has determined that if the LaSalle County Station came on line in 1980, its production 
costs would be lower than the mix of alternative sources of incremental power available to the 
applicant. Clearly, if the LaSalle County Station is delayed or postponed, the applicant must 
use alternative sources to make up power that would have been forthcoming from the LaSalle 
County Station units. Since all alternative power sources available to Commonwealth Edison will 
be more costly, the utility will incur incremental costs. The cost differential between producing 
the energy with the LaSalle County Station versus the alternative constitutes the increased 
production costs on the system. 

The selection of an alternative power source is not something one can readily predict. Logically, 
the utility will utilize the least expensive alternative available. However, what is available 
will depend on the demands existing on the applicant's system in 1980 and subsequent years. 
Seasonal patterns, as well as diurnal patterns of demand, will affect this choice. Also, flexi­
bility in the applicant's planned outages and maintenance checks and the expected length of the 
delay (if any) may alter the final selection. Depending on these factors, replacement power may 
be supplied by some combination of base, intermediate, and peaking units on the system, or 
through outside purchases, or the creation of additional capacity. 

8.3.1.1 Appl,icant's E_~timate of Replacement Power Cost 

The applicant, in response to questions posed .. by the staff on the issue of replacement power, 
has submitted information on LaSalle County Station production costs and the sources and associ­
ated proquction.costs of makeup power-for the year 1980. 
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The applicant expects the total operating cost of the LaSalle County Station units to be 6 mills 
per kilowatt-hour (mills/kWh) for fuel and 2 mills/kWh for operation and maintenance (ER, Supp. 1, 
Table Q340.01-4). Among the possible replacement energies, the applicant quotes energy costs as 
shown in Table 8.1. The staff assumes that nuclear replacement energy would cost the same as 
the operation of the LaSalle County Station units. The applicant's estimated weighted average 
cost of these fuels when used to replace the LaSalle County Station units not in service is 19.9 
mills/kWh. As noted in Table 8.1, about 46% of the fuel is expected to be low-sulfur coal and 
31.5% is oil cycling fuels. By operating LaSalle County Station and not using the replacement 
energy, the applicant expects to save about $106,000,000 per year of delay. 

Table 8.1. Applicant's Estimates of 1980 Replacement Energy Costs (mills/kWh) 

High-Sulfur Low-Sulfur Oil Oil Purchased 
Coal Coal Cycling Peaking Nuclear Energy 

/ 

Fuel cost 8.0 ...-""/ 15.0 22.0 40.0 6.0 

Operating and mainte- 0.33 0.75 0.66 1.25 2.0 
nance cost 

Total operating cost 8.33 15.75 22.66 41.25 8.0 44 

Proportion of 10 46 31.5 8 2 2.5 
replacement energy 
generated (percent) 

From ER, Supp. 1, Table Q340.01-4. 

8.3.1.2 Staff Analysis of Energy Production Costs 

The staff analysis in the following paragraphs is not a specific examination of the applicant's 
system, but is performed to assess the reasonableness of the applicant's view 1that operation of 
the LaSalle County Station is economically prudent. 

For the sole purpose of this analysis, the staff conservatively assumes that only a temporary 
delay in operation of the station is hypothetically contemplated, and load growth on the appli­
cant's system will not require the construction of additional capacity. Consequently, the . 
replacement power cost estimates developed herein are modest because they assume that if LaSalle 
County Station is not operational, the applicant will be able to make up the energy deficiency 
internally through the utilization of existing capacity. It is further assumed that coal-fired 
units will be available to make up the energy differences. These assumptions produce cost 
penalties towards the low end of the possible spectrum; in reality it would be more likely to 
expect a portion of the makeup power to be made available from oil-fired units or purchased 
power, each with considerably higher incremental cost. 

For this assessment, coal and nuclear fuel and operation and maintenance costs were escalated at 
5% per year. Before escalating nuclear fuel costs, certain upward adjustments were made to 
current costs. In the case of uranium, the base price was adjusted upward from current pro­
duction costs to reflect the continual depletion of higher-grade ores and the need to open new 
mining areas. The staff looked at future delivery prices for the nuclear fuel cycle, adjusted 
costs accordingly, and then assumed an escalation rate the same as general inflation after 1980. 
Coal fuel costs were likewise escalated at 5% per year to 1980, although the labor component to 
the coal fuel cycle is greater than nuclear. 

8.3.1.3 Operation and Maintenance Costs 

The staff performed two independent analyses of the operation and maintenance (O&M) costs asso­
ciated with coal and nuclear facilities: an independent engineering analysis, "Operating and 
Maintenance Costs for Large Steam-Electric Power Plants" (OMCST), developed at Oak Ridge National 
Laboratory; 1 and an economic determination of the 1976 production costs actually incurred and 
reported by the applicant to the Federal Power Commission (Form 12, Schedule 434). This staff 
comparison of 1980 coal versus nuclear operating costs is presented in Table 8.2 for both methods. 
Historical O&M costs should be considered at least as important as the OMCST results in pre­
dicting O&M costs for existing facilities. 
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Table 8.2. Staff Comparison of 1980 Coal versus Nuclear Operating Costs 
(mills/kwh) 

Corrunonwealth 
Edison Estimate 

(incremental cost) 
OMCSTa Nonfuel Production Costsb 

LaSalle County 
Station operation 
LaSalle County 
Station in waiting 
High-sulfur with 
scrubber 
High-sulfur with­
out scrubber 
Low sulfur 

0.33 

0.75 

Total 

1.0 

o.5e 

3.1 

1.1 

0.99 

aOperation and maintenance as defined by OMCST. 

Variable 

0.04 

0.0 

1.1 

0.16 

0.05 

Total Variablec 

3.0 
(2.4-3.9) 

1.8 
(0.93-6.9) 

3.5 
(2.3-9.4) 

0.12 
(0.096-0.16) 

0.091 
(0.047-0.35) 

0.18 
(0.12-0.47) 

bTotal production cost minus fuel cost, 1976, reported to FPC, Form 12, Sch. 434, escalated at 
5% per year. 

cVariable assumed to be fraction of total predicted by OMCST, low sulfur. 
dEstimated cost by applicant (ER, Supp. 3, Table Q400.18-l) based on escalating cost of 
Table 8.1 at 26%. 

eStaff estimate of O&M costs incurred if LaSalle County Station operation is delayed. 

The OMCST code is designed to assist in examining average trends in costs, in determining sensi­
tivity to technical and economic factors, and in providing cost projections. The OMCST code 
defines O&M costs as the annual cost for staff, the fixed and variable cost for maintenance 
materials, the fixed and variable cost for supplies and expenses, the cost for insurance and 
fees (including nuclear liability insurance), and the cost of administration and general expen­
~es. OMCST breaks down O&M expenses into fixed annual expenses (such as salaries) and variable 
expenses which are proportional to the amount of energy produced (such as offsite sludge dis­
posal); Commonwealth Edison's estimates for coal O&M expenses are marginal costs of an operating 
coal-fired unit and should be compared with the variable costs output from the OMCST code. The 
staff has determined that an additional 0.5 mills/kWh will be absorbed by the applicant if the 
operation of the LaSalle County Station is delayed. The staff is unable to explain the large 
discrepancy in the nuclear O&M costs. However, the staff notes the OMCST results are more 
favorable to operation of the LaSalle County Station than are the Commonwealth Edison estimates. 

The staff obtained the nonfuel production costs, which include fixed and variable costs for the 
year 1976 (as reported to the FPC) for three nuclear, four low-sulfur, and three high-sulfur 
coal facilities operated by the applicant and escalated those costs 5% per year to 1980. The 
escalated total nonfuel production costs are presented in Table 8.2. The variable O&M costs are 
taken to be 4.0% and 5.1%, respectively, of the total nuclear and coal O&M costs. These percent­
ages were obtained from the OMCST results for nuclear and low-sulfur coal. The numbers in 
parentheses indicate the large spread of the costs for the facilities considered. 

Staff.analysis of historical operating data of nonfuel production costs predicts somewhat less 
economic advantage for nuclear than predicted by the applicant. However, the applicant may be 
able to achieve costs at the lower end of the nuclear cost spectrum (2.4 mills/kWh). 

In the staff's view, coal O&M costs could be higher in the future because of the increasing cost 
to meet sulfur dioxide emission standards by use of scrubbers and coal cleaning. EPA has esti­
mated that to meet the SOx emission standard of 1.2 pounds SOx per million Btu (using 3.8% 
sulfur coal with flue gas desulfurization) would cost approximately 4.4 mills per kilowatt 
hour.2 Coal sulfur content of 2.4% would cost about half that amount to remove SOx. Operation 
and maintenance costs represent about 38% of these costs. 

The staff concludes that the applicant's estimates of O&M costs are reasonable. In the remainder 
of this section, the staff assumes the "nonfuel production cost" based on Federal Power Com­
mission Form 12 as its estimate. 
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8.3.1.4 Fuel Cost- Nuclear 

The staff examined nuclear fuel cycle costs, particularly those that have a major impact on 
uncertainty.3-S Three cases were examined that incorporated the significant factors which 
determine how much the utility pays for nuclear fuel. The three areas where prices can vary 
greatly are (1) yellowcake price, (2) enrichment services, and (3) waste disposal costs. The 
staff calculated these costs using values cited in GESM06 except where more recent information 
provided an alternative and more expensive nuclear cost. A summary of the fuel cycle costs used 
in this analysis is presented in Table 8.3. All prices were escalated at 5% per annum to arrive 
at 1980 costs. 

The staff consistently made more conservative assumptions than reported in WASH-1139 to make 
nuclear fuel more expensive, including (1) tails assay of 0.25 rather than 0.2, and (2) lower 
reactor thermal efficiency (31% rather than 34%). 

Table 8.3. Summary of Nuclear Fuel Cycle Costs, 1976 

Low Middle High 

Yellowcake, $ per lb $ 18 $ 20 $ 40 

Conversion UF6/kg HM 7.40 7.40 7.40 

Enrichment SWU/kg HM 72 88 105 

Fabrication/kg HM 116 116 116 

Spent fuel storage/kg HM 25 25 25 

Shipping/kg HM 15 15 15 

Disposal/kg HM 43 100 250 

Decommissioning (in 
millions of dollars) 

12.94 16.77 65.1 

Three different cases were estimated to reflect expectations about future prices. For example, 
the present enrichment price is between $61.30 and $71.68 per separative work unit (SWU). In 
the analysis it was assumed that three price cases (low, middle, and high) would hold until 
1980. The enrichment prices assumed in the analysis ($72, $88, and $105) were selected so as to 
reflect the prices that may be paid in 1980. The low price assumption ($72) is a continuation 
of present policies, while the high price reflects what enrichment services might cost utilities 
in 1980 if these services were turned over to private enterprise. 

A similar procedure was used for waste disposal. It was estimated in GESMO that the throwaway 
fuel cycle cost for waste disposal might range from $50 to $150 per kilogram of heavy metal 
(kg HM). The staff took the low case to represent a Battelle Northwest estimate of waste dis­
posal and the high case represents the highest known estimates circulated within the Department 
of Energy. The middle case represents the higher end of estimates from GESMO. 

Total cost of the fuel cycle in Table 8.4 for Commonwealth Edison was estimated at 4.5 to 
8.4 mills/kWh. The staff's estimate of the most likely price for the applicant is 5.4 mills/kWh 
in 1980. The staff bases this judgement on the applicant's ownership of Cotter Corporation. 
Average price to utilities for delivery of yellowcake in 1980 was $18 per pound.~ Many utilities 
can expect to pay much more for yellowcake over the life of the plant. Commonwealth Edison owns 
100% of the voting stock in Cotter Corporation--a company engaged in uranium mining and milling. 
Cotter Corporation has a 400-ton-per-day mill in Canon City, Colorado. A new 1500-ton-per-day 
~ill is planned at the same location. 9 

8.3.1.5 Fuel Cost- Coal 

Average delivered price of all steam coal to the East North Central Region was about 92 cents 
per million Btu in the first quarter of 1977. 10 This is a cost equivalent to 9.9 mills/kWh 
on the average Commonwealth Edison coal plant. The average cost of all coal to Commonwealth 
Edison reported in the year ending 1976 was 90.77 cents per million Btu, or 9.7 mills/kWh. The 
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Table 8.4. Nuclear Fuel Cost in Mills per Kilowatt-Hour 
at 60% Capacity Factor in 1980 · 

Range Cost 

Fuel cost in mills/kWh Low 3.5 
Middle 4.4 
High 7.4 

Carry costs on inventories 1.0 
Total Low 4.5 

Middle 5.4 
High 8.4 

Commonwealth Edison cost is close to the average price for deliveries in the East North Central 
Region. Commonwealth Edison system is currently burning low-sulfur coal (less than 0.7%) at 
about 12 mills/kWh and high-sulfur coal (more than 3%) at 7 mills/kWh.ll 

At 5% escalation per year, the staff estimates the price of coal in 1980 will be about 15 mills/kWh 
for low-sulfur and 8.5 mills/kWh for high-sulfur coal. This high/low spread of about 6 mills/kWh 
is in close agreement with the spread of 6.6 and 7.7 mills/kWh determined by the Commerce Technical 
Advisory Boa:d.l2 

The staff assumes that the applicant would replace energy not generated by LaSalle County Sta­
tion (for whatever reason) with the economically most favorable alternative fuel--coal. The 
staff further assumes an equal amount of the replacement energy comes from high- and low-sulfur 
coal. The applicant has assumed (Table 8. 1) that 46% of its replacement energy would come from 
low-sulfur coal. Furthermore, in 1976 the applicant used only 7% more low-sulfur than high­
sulfur coal. The staff expects a trend toward thelmore expensive low-sulfur coal due to the EPA 
regulations on SOx mentioned in Section 8.3.1.3. In the staff's view, it is also likely that 
new capital costs for scrubber units in the range of $135 to $160 per kilowatt would be necessary 
in addition to the higher operating costs reported in Table 8.2, if the applicant continues to 
use high-sulfur coal in the future~ 

8.3.1.6 Summary 

The staff estimates of the costs to generate electric energy using nuclear fuel, low-sulfur coal, 
and high-sulfur coal are summarized in Table 8.5. For nuclear, the staff has chosen the middle 
cost case at 60% capacity as its reference nuclear fuel cost. If it is assumed that half the 
replacement energy comes from low-sulfur coal and half from high-sulfur coal, then the operation 
of LaSalle County Station will incur an advantage of 4 mills/kWh, or about $45 million for the 
first year of full operation.of both units at a 60% capacity factor. If the high nuclear fuel 
cost case was used, the first year savings would be approximately $11 million. 

Table 8.5. 1980 Comparative Operatin~ Costs of Alternative Fuels 
(mills/kWh)· 

Nuclear Coal 
Component Operational In ~/aiting Low-Sulfur High-Sulfur 

Operation and maintenancea 
Fuel cost 
Total 

Replacement comparison 

3.0 
5.4b 

8.4 

7.9 

0.5 
0.0 
0.5 

0.2 
15.0 
15.2 

11.9 

0.1 
8.5 
8.6 

aMarginal or variable O&M cost for existing coal facilities, but the nuclear O&M cost 
is based on the total cost estimated from FPC form 12 (Column 4, Table 8.2). See 
Section 8.3.1.3. 

bFrom Table 8.4 middle case. 
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In the staff's view, these comparisons understate the nuclear advantage because of the high air 
quality penalties associated with burning high-sulfur coal without scrubbers, and pending legis­
lation that by 1980 will probably internalize many of these costs. 

8.3.2 Health Effects Attributable to Coal and Nuclear Fuel Cycle Alternatives 

In addition to the environmental costs attributable to coal and nuclear fuels (Table 8.6), the 
differing health effects from using coal and nuclear fuels have been considered in the environ­
mental assessment of each alternative. In making these assessments, the entire fuel cycle 
rather than just the power-generation phase was considered in order to compare the total impacts 
of each cycle. For coal, the cycle consists of mining, processing, fuel transportation, power 
generation, and waste disposal. The nuclear fuel cycle includes mining, milling, uranium 
enrichment, fuel preparation, fuel transportation, power generation, irradiated fuel transporta­
tion, interim storage or reprocessing, and waste disposal. 

In preparing this assessment it has been recognized that there are large uncertainties due to 
the lack of an adequate data base in certain areas of each fuel-cycle alternative. The overall 
uncertainty in the nuclear fuel cycle is probably about an order of magnitude (increased or 
decreased by a factor of ten), whereas there is as much as a two-order-of-magnitude uncertainty 
in the assessment of the coal fuel cycle. The much greater uncertainty associated with the coal 
fuel cycle results f,rom the relatively sparse and equivocal data regarding cause-effect relation­
ships for most of the principal pollutants in the coal fuel cycle, and the effect of Federal 
laws on future performance of coal-fired power plants, mine safety, and culm-bank stabilization. 

"Health effects," as the term is used here, is intended to mean excess mortality, morbidity 
{disease and illness), and injury among occupational workers and the general public. ("Excess" 
is used here to mean effects occurring at a higher-than-normal rate. In the case of death it is 
used synonymously with premature mortality.) The most recent and detailed assessments of health 
effects of the coal fuel cycle have been prepared by the Brookhaven and Argonne National Labora­
tories.l3-18 The most complete and recent assessment of the radiological health effects of the 
uranium fuel cycle for normal operations was prepared for the "Final £eneric Environmental 
Statement on the Use of Recycle Plutonium in Mixed Oxide Fuel in Light Water Cooled Reactors" 
(GESMO 1).6 "However, in accordance with 10 CFR Part 51.20(e), the current impact of the uranium 
fuel cycle (excluding reactors and mines) is defined by the 14 March 1977 revision of Table S-3, 
10 CFR Part 51. [Consistent with the Commission's announced intention to reexamine the rule 
from time to time to accommodate new information (39 FR 14188, 22 April 1974, and 42 FR 13803, 
14 March 1977), staff studies are underway to determine what areas, in addition to waste manage­
ment and reprocessing, may require updating in Table S-3 (Notice of Proposed Rulemaking, Docket 
No. RM 50-3, Environmental Effects of the Uranium Fuel Cycle, 41 FR 45849, 18 October 1976).] 
Using the Table S-3 effluents and the models developed for GESMO I, it was possible to estimate 
the impact of the uranium fuel cycle on the general public for routine operations. These values 
are shown in Tables 8.7 and 8.8 (see also Tables 8.7a and .8.7b, and 8.8a and 8.8b) and some 
critical assumptions are shown in Appendix F. 

Because Table S-3 excludes radon releases from uranium mines, the health effects of such releases 
on the general public are not included in the totals listed in Tables 8.7 and 8.8. The effects 
of such releases would result in some small increases in the total risks of mortality and ·mor­
.bidity as discussed below under "Other Considerations" and footnote f to Table 8.7a. 

In addition, Table S-3 does not generically address releases for light water cooled power reac­
tors. The ·estimated total body population dose commitments for both occupational workers and 
the general public were taken from GESMO I (U recycle only option). In addition, the occupa­
tional dose commitments to workers in uranium mines, mills, uranium hexafluoride plants, uranium 
fuel plants, and uranium enrichment plants were taken from GESMO I, because they are not con­
sidered in Table S-3. However, these dose commitments are comparable to those that would result 
from the radiological releases described in NUREG-0216, which provides background supRort for 
Table S-3. 

1fhe dose commitments to the .public and occupational workers in the March 1977 Table S-3 were 
used for estimating .health effects from the reprocessing and waste-management aspects of the 
uranium fuel cycle. The risk estimators used to estimate health effects from radiation dose 
·COmmitments were taken frDm GESMO I and WASH-1400.19 

The impact of accidents in fuel-cycle faci 1 iti es2 0 and reactors19 generally does ·not markedly 
increase the impact .of normal operations for the uranium fuel cycle, but has been included in 
this assessment for completeness. No comparable analysis of health effects resulting from 
accidents in coal-fired plants is available at this time. 
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Table 8.6. Comparative Environmental Costs for a 2400-MWe Coal Facility·and 
the LaSalle County Station at Full Output 

Impact 

Land Use, hectares 
Station proper and associated ponds, fuel 
and waste storage areas 

Release to Aira 
Dust, tonnes/day 
Sulfur dioxide, tonnes/day 
Nitrogen oxides, tonnes/day 
Radioactivity, Ci/yr 

Releases to Surface Water 
Chemicals dissolved in blowdown, tonnes/day 
Radioactivity, Ci/yr 
W~ter consumed, m3/min 

Fuel 
Consumed 
Ash 

Social 

Esthetic 

Coal Nuclear 

"' 2,100 3,080 

27 None 
310 None 
176 None 

Small 59,000 

b b 
None 30 

"'73 84 

"'27,000 tonnes/day 1.0 tonnes/dal 
"' 2,700 tonnes/day 

Moderate Moderate 

Both require large industrial type structures 
and cooling systems (i.e., pond or towers). 
Coal yard, 
Ash pit, 
Tall stack 

aCoal-fired plant emissions estimated on the basis that the plant just meets applicable EPA 
standards. 

blnformation not available. 
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Table 8.7. Summary of Current Energy Source Excess Mortality per Year per 0.8 GWy(e) 

Occu~ational General Public 
Fuel Cycle Accident Disease Accident Disease Totals, 

Nuclear (U.S. population) 
(all nuclear) 0.22a 0.14b o.osc 0.06b 0.47 
(with 100% of elec-
tricity used in the 
fuel cycle produced 

0.24-0.25a,d 0. 14-0.46b,e 0.1 oc, f 0.64-4.6g by coal power) 1.1-5.4 
Coal; (regional population) 0.35-0.65d 0-7e 1.2f 13-llOg 15-120 

Ratio of coal to nuclear (range): 32-260 (all nuclear) 
14-22 (with coal power)h 

aPrimarily fatal nonradiological accidents such as falls, explosions, etc. 

bPrimarily fatal radiogenic cancers and leukemias from normal operations at mines, mills, power 
plants, and reprocessing plants. 

cPrimarily fatal transportation accidents (Table S-4, 10 CFR Part 51) and serious nuclear 
accidents. 

dPrimarily fatal mining accidents such as cave-ins, fires, explosions, etc. 

ePrimarily coal workers penu~oconiosis (CWP) and related respiratory diseases leading to 
respiratory failure. 

fPrimarily members of the general public killed at rail crossings by coal trains. 

gPrimarily respiratory failure among the sick and elderly from combustion products from power 
. plants, but includes deaths from waste-coal-bank fires. 

hWith 100% of all electricity consumed by the nuclear fuel cycle produced by coal power; amounts 
to 45 MWe per 0.8 GWy(e). 

icoal effects are based on a regional population of 3.8 million people within 80 km of the coal 
plant. In the year 2020 the population within 80 km of LaSalle County Nuclear Station will be 
about 1.7 million people. Therefore, the health effects related to coal should be reduced by a 
factor of about two. The coal effects outside an 80-km radius have not been considered by the 
staff; however, it is the staff's opinion that they would be greater than those calculated for 
the 80-km radius. 
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Table 8.7a. Excess Mortality per 0.8 GHy(e)--Nuclear 
(Breakdown of Table 8.7) 

Fuel Cycle Component 

Resource recovery 
(mining, drilling, etc.) 
Processingg 
Power generation 
Fuel storage 
Transportation 
Reprocessing 
Waste management 

Total 

Occupational 
Accidenta Diseaseb,c,d 

0.2 

o.oo5h 
0.01 
i 

"'0 

0.22 

0.038 

0.042 
0.061 

"'0 
"'0 

0.003 

"' 0 
0.14 

General Public 
Accidentd,e Diseaseb 

"'0 f 

0.002 
0.04 0.011 
i "' 0 

0.01 "' 0 
i 0.050 

0.001 
0.05 0.064 

Total 

0.47 

aFrom L. D. Hamilton (editor), "The Health and Environmental Effects· of Electricity Generation -
A Preliminary Report," Brookhaven National Laboratory, July 1974. 

bFrom "Final Generic Environmental Statement on the Use of Recycle Plutonium in Mixed Oxide Fuel 
in Light Water Cooled Reactors," U. S. Nuclear Regulatory Commission, NUREG-0002, August 1976. 

clO CFR Part 51, Table S-3. 
dlO CFR Part 51, Table S-4. 
eFrom "Reactor Safety Study," U. S. Nuclear Regulatory Commission, WASH-1400 (NUREG-75/014), 
October 1975. 

fThese ~ffects are not included in Table S-3, 10 CFR Part 51. Ref. b (above) indicates about 
0.023 excess deaths per 0.8 GWy(e) due to radon-222 emission (4100 Ci). 

glncludes milling, uranium hexafluoride production, uranium enrichment, and fuel fabrication. 
hcor.rected for factor of 1 0 error based on referenced va 1 ue (WASH-1250). 
iThe effects associated with these activities are not known at this time. Although such effects. 
are generally believed to be small, they would increase the total in this colu~n. 

Fuel Cycle Component 

Resource recovery 

Table 8.7b. Excess Mortality per 0.8 GWy(e)--Coal 
(Breakdown of Table 8.7)a 

Occupational General 
Accident Disease Accident 

0.3-0.6 0-7 b 
(mining, drilling, etc.) 
Processing 0.04 b b 
Power generation 0.01 b b 
Fuel storage b b b 
Transportation b b 1.2 
Waste management b b b 

Total 0.35-0.65 0-7 1.2 

Public 
Disease Total 

b 

10 
3-100 
b 
b 
b 

13-110 15-120 

aFrom L. D. Hamilton (editor), "The Health and Environmental Effects of Electricity Generation -
A Preliminary Report," Brookhaven National Laboratory, July 1974. 

bThe effects associated with these activities are not known at this time. Although such effects 
are generally believed to be small, they would increase the total in this column. 
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Table 8.8. Summary of Current Energy Source Excess Morbidity and 
Injury per 0.8 G~y(e) 

Fuel Cycle 

Nuclear (U.S. population) 
(all nuclear) 
(with 100% elec­
tricity used by the 
fuel cycle produced 
by coal power) 

Coalj (regional population) 

Occupational 
Morbidity Injury 

General Public 
Morbidity Injury 

f 1.3-5.3 

10-lOOf 

Ratio of coal to nuclear (range): 4.1-15 (all nuclear) . 
3.4-8.8 (with coal power) 1 

aPrimarily nonfatal cancers and thyroid nodules. 

Totals 

14 

17-24 

57-210 

bPrimarily nonfatal injuries associated with accidents in uranium mines such as rock falls, 
explosions, etc. 

cPrimarily nonfatal cancers, thyroid nodules, genetically related diseases, and nonfatal ill­
nesses--such as radiation thyroiditis, prodromal vomiting, and temporary sterility--following 
high radiation doses. 

dTransportation-related injuries from Table S-4, 10 CFR Part 51. 
ePrimarily nonfatal diseases associated with coal mining such as CWP, bronchitis, emphysema, 
etc. 

fPrimarily respiratory diseases among adults and children caused by sulfur emissions from coal­
fired power plants and waste-coal-bank fires. 

gPrima~ily nonfatal injuries among members of the general public from collisions with coal 
trains at railroad crossings. 

hPrimarily injuries to coal miners from cave-ins, fires, explosions, etc. 
iwith 100% of all electricity consumed by the nuclear fuel cycle produced by coal power; amounts 
to 45 MWe per 0.8 GWy(e). 

jCoal effects are based on a regional population of 3.8 million people within 80 km of the coal 
plant. In the year 2020 the population within 80 km of the LaSalle County Station will be -
about 1.7 million people. Therefore, the health effects related to coal should be reduced by a 
factor of two. The coal effects outside an 80-km radius have not been considered by the staff; 
however, it is the staff's opinion that they would be greater than those calculated for the 
80-km radius. 
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Table 8.8a. Morbidity and Injury per 0.8 GWy(e)--Nuclear 
(Breakdown of Table 8.8) 

OccuEational General Public 
Fuel Cycle Component Morbidity Injurya Morbidity Injury 

Resource 1·ecovery c 10 d "'0 
(mining, dri1ling, etc.) 
Processinge c 0.6 d "' 0 
Power generation c 1.3 d "'0 
Fuel storage c f d "'0 
Transportation c < 1 d O.lb 
Reprocessing c f d f 
Waste management c f d "'0 

Total 0.84 12 0.34 0.1 

Total 

14 

aFrom L. D. Hamilton (editor), "The Health and Environmental Effects of Electricity Generation ·· 
A Preliminary Report," Brookhaven National Laboratory, July 1974. 

bTable S-4, 10 CFR Part 51. 
cNonfatal cancers s fatal cancers (excluding thyroid) or"' 0.14. 
Nonfatal thyroid cancers and benign nodules'"' 3 x fatal cancers or"' 0.42. 
Genetic defects "' 2 x fatal cancers or "' 0.28. 

dReactor accidents: 10 x fatalities or "' 0.40 nonfatal cases. 
Normal operations: Nonfatal cancers s fatal cancers or"' 0.07. 

Nonfatal thyroid cancers and nodules "' 3 x fatal cancers or "' 0.22. 
Genetic effects "' 2 x fatal cancers or "' 0.015. 

eincludes milling, uranium hexafluoride production, uranium enrichment, and fuel fabrication. 
fThe effects associated with these activities are not known at this time. Although such effects 
are generally believed to be small, they would increase the total in this column. 

Table 8.8b. Morbidity and Injury per 0.8 GWy(e)--Coal 
(Breakdown of Table 8.8) 

OcCU(!ational General Public 
Fuel Cycle Component Morbidity Injury Morbidity Injury Total 

Resource recovery 20-70 13-30 b b 
(mining, drilling, etc.) 
Processing b 3 b b 
Power generation b 1.2 10-100 b 
Fuel storage b b b b 
Transportation b b b 10 
Waste management b b b b 

Total 20-70 17-34 10-100 10 57-210 

aFrom L. D. Hamilton (editor), "The Health and Environmental Effects of Electricity Generation -
A Preliminary Report," Brookhaven National Laboratory, July 1974. 

bThe effects associated with these activities are not known at this time. Although such effects 
are generally believed to be small, they would increase the total in this column. 

( 
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Estimates of death, disease and injur{ from nonradiological causes for the uranium fuel cycle 
are from the Brookhaven evaluations, 1 -Is with the exception of transportation-accident-related 
deaths, which were taken from Table S-4, 10 CFR Part 51. The results of these assessments are 
shown in Tables 8.7 and 8.8. It should be noted that there are two lines under the nuclear fuel 
cycle: the first assumes all of the·electricity used within the uranium fuel cycle is generated 
by nuclear power (i.e. all-nuclear economy); the second line assumes, as shown in Table S-3 
(10 CFR Part 51), that 100% of the electricity used within the nuclear fuel cycle comes from 
coal power. This is equivalent to a 45-MWe coal-fired plant, or 4.5% of the power produced. 

The Uranium Fuel Cycle 

Currently the NRC estimates that the excess deaths per 0.8 gigawatt-year electric [GWy(e)] will 
be about 0.47 for an all-nuclear economy. This is probably somewhat high due to the conserva­
tism required in evaluations of generic plants and sites. (Conservatism is used here to mean 
that assumptions regarding atmospheric dispersion, deposition of particulates, bioaccumulation, 
etc., generally result in estimates of impact that are typically "upper bound" estimates. In 
most cases, the estimates would be lower for real plants.) However, it is not greatly different 
from estimates by others such as Comar and Sagan21 (0.11 to 1.0), Hamiltonl3 (0.7 to 1.6), and 
Rose et al. 22 (0.50). The uncertainty in the estimate is about an order of magnitude. If, as 
shown in Table S-3, 100% of the electrical power used by the uranium fuel cycle comes from coal­
fired power plants, the NRC estimates there would be about 1.1 to 5.4 excess deaths per 0.8 GWy(e). 
Of this total, about one to five excess deaths per 0.8 GWy(e) would be attributable to coal 
power (see Table 8.7). The uncertainty in the estimate is about one order of magnitude. 

The total number of injuries and diseases that might occur among workers and the entire U. S. 
population as a result of normal operations and accidents in the uranium fuel cycle was estimated 
to be about 14 per 0.8 GWy(e) for an all-nuclear economy. Injuries among uranium miners from 
accidents account for 10 of the 14 cases (see Table 8.8a). If 100% of the electrical power used 
by the uranium fuel cycle comes from coal-fired power plants, the NRC estimates there would be 
about 17 to 24 injuries and diseases per 0.8 GWy(e). Of this total, about four to ten excess 
events per 0.8 GWy(e) would be attributable to coal power (see Table 8.8). The uncertainty in 
the estimate is also about one order of magnitude. 

Although anticipated somatic (nongenetic) effects associated with normal releases of radioactive 
effluents from the nuclear fuel cycle are limited to potential cancers and leukemias, for the 
higher doses associated with serious nuclear accidents there is some small risk of various 
nonfatal somatic effects (see Table 8.8, footnote c). At this time only light-water-cooled 
power reactors have been thoroughly evaluated. 19 However, it should be noted that power reactors 
probably account for most of the potential health effects associated with nuclear accidents in 
the uranium fuel cycle. 

This results from the fact that power reactors represent 80% of all fuel-cycle facilities ex­
pected to be operating for the balance of this century6 and account for the majority of occu­
pationally exposed individuals. In addition, although the probability of serious accidents is 
extremely small, if one were to occur, the health effects would be larger than for any other 
type of fuel-cycle facility. Serious nuclear accidents in power reactors might also contribute 
about 0.04 excess deaths per 0.8 GWy(e), whereas transportation-related accidents are estimated 
to contribute about 0.01 excess deaths per 0.8 GWy(e) (see Table 8.7, footnote c). 

Early and latent nonfatal somatic effects that might be expected after high radiation doses in­
clude a variety of effects (see Table 8.8, footnote c). It is possible that nonfatal somatic 
effects could be an order of magnitude greater than excess deaths resulting from accidents; 19 

thus, the total number per 0.8 GWy(e) would be about 0.4. This accounts for about one-third of 
the morbidity shown for the general public and an all-nuclear economy in Table 8.8. The number 
of nonfatal thyroid cancers (5%-10% mortality rate) and benign thyroid nodules would be about 
0.6 per 0.8 GWy(e) from routine releases to the public and occupational exposures (primarily 
external irradiation), whereas other nonfatal cancers would be less than or equal in number to 
fatal cancers [about 0.2 per 0.8 GWy(e)] (see Table 8.8, footnote c). 

It is believed that· genetically related diseases (e.g. cystic fibrosis, hemophelia, certain 
anemias, and congenital abnormalities such as mental retardation, short-limbed dwarfism, and 
extra digits) and abnormalities in the descendants of workers and the general public from both 
normal operations and accidents would be perhaps twice the number of excess deaths due to cancer 
from total body irradiation;lB,23 this could add another 0.3 health effects per 0.8 GWy(e) among 
workers and 0.2 health effects per 0.3 GWy(e) among the general public (see Table 8.8, Table 8.8a, 
footnote c). 

In assessing the.· impact of coal power used in the uranium fuel cycle, Table.S-3 (10 CFR Part 51) 
was the basis for the assumption that 100% of the electricity used in the uranium fuel cycle, 
primarily for uranium enrichment and reactor operation, came from coal-fired plants. Adding 



8-13 

4.5% of the health effects per 0.8 GWy(e) from the coal fuel cycle significantly increases the 
health effects per 0.8 GWy(e) from the uranium fuel cycle, as shown on the second lines of 
Tables 8.7 and 8.8. 

The Coal Fuel Cycle 

Current estimates of mortality and morbidity resulting from the coal fuel cycle are quite uncer­
tain; this is the principal reason for the wide range of values reported in the literature. 
These uncertainties result from the limited number of epidemiological studies and differences in 
interpretation of the results of such studies. There is additional uncertainty regarding the 
effects of new Federal laws on coal-cycle facilities in the next decade. Current estimates of 
excess deaths for the entire coal cycle range from 15 to 120 per 0.8 GWy(e), whereas disease and 
injury estimates range from 57 to 210 per 0.8 GWy(e). 

In the case of occupational effects, there-is considerable uncertainty because of anticipated 
reductions in health effects resulting from the implementation of the Federal Coal Mine Health 
and Safety Act of 1969 (PL 91-173). The provisions of this act should result in significant 
improvement of the underground work environment, particularly regarding coal dust. Coal dust is 
both a cause of underground explosions and fires, and a cause of coal workers' pneumoconiosis 
{CWP), commonly called black lung disease, and subsequent progressive massive fibrosis (PMF). 13- 17 
In addition, more coal in the years ahead is expected to be produced by strip mining, which re­
sults in lower mortality rates.l 3 As a result, the frequencies of both types of events are 
anticipated to decline in the years ahead, on a per GWy(e) basis. On the other hand, statistics 
show new coal miners experience higher mortality and injury rates than experienced miners. 17 As 
a result of expected increases in coal production, an influx of inexperienced miners will tend 
to increase the mortality and injury rates for miners as a group. 

For the general public, there is also considerable uncertainty in the estimation of health ef­
fects. (In the case of coal-plant effluents, consideration of health effects was limited to the 
population within 80 km of such plants.) For example, although there are estimates of health 
effects related to burning culm banks (waste banks from coal screening}, recent efforts by mine 
operators have greatly reduced such fires, and future processing activities are ex~ected to 
avoid fires as a result of new methods of stabilizing the banks to prevent slides. 4 Current 
estimates of excess deaths in the public from sulfates from such fires range from 1 to 10 per 
0.8 GWy(e) (see Table 8.7, footnote g). Power generation is estimated to result in 3-100 excess 
deaths per 0.8 GWy(e) (see Table 8.7, footnote g), whereas excess morbidity ranges from about 
10-100 per 0.8 GWy(e) (see Table 8.8, footnote e). 

The uncertainties are even greater in the power-generation phase of the coal cycle, where esti­
mates of health effects range over several orders of magnitude. 21 This is largely due to the 
lack of a reliable data base for predicting health effects from the various pollutants emitted 
from coal plants, and the effect of the EPA New Source Performance Standards for coal plants 
regarding particulate and sulfur emissions in future years on a long-term basis. There is some 
uncertainty as to whether these standards can be met in large coal-fired power plants over the 
life of the plant. The major pollutants emitted include: 

1. Particulates: Contain large amounts of toxic trace metals in respirable particle 
size,2s such as arsenic, antimony, cadmium, lead, selenium, manganese, and thallium; 17 
significant quantities of beryllium, chromium, nickel, titanium, zinc, molybdenum, and 
cobalt;26 and traces of radium-226 and -228 and thorium-228 and -232. 27 

2. Hydrocarbons: Include very potent carcinogens (cancer-causing substances) such as 
benzo(a}pyrene. 

3. Sulfur oxides. 

4. Nitrogen oxides. 

5." Other gases and vapors: Include ozonP. carbon monoxide, carbon dioxide, mercury 
vapor, and radon-222. 

Regarding the preceding list of pollutants, there are no well-established epidemiologic cause­
effect relationships that can be used to estimate total health effects accurately, either from 
acute exposures during air-pollution episodes-or from chronic long-term exposures. 

Although definitive cause-effect relationships are lacking, tentative cause-effect relationships 
for sulfur emissions have been used by numerous groups to estimate health effects from sulfur 
emissions from coal plants. They are described by the National Academy of Sciences in a recent 
report to the U. S. Senate. 2B The most widely quoted studies are those by Lave and Seskin, 29 
Winkelstein et al.,3o and an unpublished study by EPA that was used in the National Academy of 
Sciences study for the U. S. Senate. 2B 
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In general, the effects range from excess deaths from cardiovascular failure and increases in 
asthma attacks during severe air pollution to excess respiratory disease from long-term chronic 
exposures. Most of the acute deaths are among the elderly and the severely ill, whereas mor­
bidity from long-term ~xposure also includes children. Although widely accepted cause-effect 
relationships were not derived from studies of acute air-pollution episodes in London in 1952, 31 
Donora, Pennsylvania, 1948,32 and New York, 33 these studies definitely support the conclusions 
regarding excess death and disease associated with emissions from combustion of coal. 

There are no estimates of possible long-term carcinogenic effects by sulfur oxides or associated 
pollutants. In addition, the recently completed (1976) large-scale EPA Community Health and 
Environmental Surveillance System (CHESS) study failed to provide any new or definitive cause­
effect relationships for any of the pollutants from coal-fired plants that could be used to 
provide better estimates of health effects than are currently available. 3 ~ (The $22 million 
CHESS study attempted to correlate air-pollution data collected from six U. S. cities with a 
variety of health problems.) 

Assuming that new coal-fired plants in the 1980s can meet EPA New Source Performance Standards 
(which could require 90% sulfur removal for high-sulfur coal and about 99% particulate removal) 
and other Federal laws regarding mine safety and culm-bank stabilization, the number of deaths 
should be reduced. Thus, current estimates of 15 to 120 per 0.8 GWy(e), due largely to sulfates 
from combustion coal, may be reduced by about half. 

Kecently, Argonne National Laboratory developed a predictive model for deaths from emission of 
benzo(a)pyrene, which indicates about 1 to 4 deaths per 0.8 GWy(e) depending on use of conven­
tional combustion or fluidized-bed combustion.l 6 Such effects, although greater than the ex­
pected deaths from the entire uranium fuel cycle (all-nuclear economy), do not significantly 
change the total impact of the coal fuel cycle and were not included in the effects listed in 
Table 8.7. 

Probably the most reliable estimates of deaths associated with the coal fuel cycle are those 
associated with transportation accidents. Because a 1000-MWe coal-fired plant consumes about 
2.7 million tonnes (three million tons) of coal per year, there are literally thousands of 
carloads of coal being transported by rail from mines to plants. It has been estimated that 
about one out of every ten trains in the United States is a coal train going to a coal-fired 
power plant.3 5 These trains are estimated to travel an average distance of about 480 km (300 mi) 
from the mine to the plants. 2~ As a result, there are about 1.2 deaths per 0.8 GWy(e) among 
workers and the general public. Further, because most of these deaths occur at railroad cross­
ings, the numbers can be expected to increase as more automobiles are operated and driven greater 
distances, and as rail-transportation distances increase when hauling low-sulfur western coals 
to eastern markets. 

Sickness among coal miners and the general public accounts for most of the nonfatal occurrences 
in the coal fuel cycle, with most of the remainder due to injuries among coal miners. As a 
result of implementation of Federal laws, it is probable that future rates among underground 
miners will be substantially reduced. It is not unreasonable to assume that current estimates 
of about 57 to 210 cases of sickness and injury among workers and the general public could be 
reduced in the years ahead, inasmuch as occupational sickness and injury currently account for 
about half of the total nonfatal health effects. 

The overall uncertainty in the estimates of health effects for the coal fuel cycle in this 
assessment is probably about one order of magnitude, since the Brookhaven estimates generally 
fall within the range of estimates in the literature. 

Other Considerations 

Although the Reactor Safety Studyl9 has helped provide a perspective of the risk of mortality or 
morbidity from potential power-reactor accidents (the current_experience for ·serious accidents 
is zero), there is the additional problem associated with individual perception of risk. Thus, 
although the Study concluded that, "All non-nuclear accidents examined in this study, including 
fires, explosions, toxic chemical releases, dam failures, airplane crashes, earthquakes, hur­
ricanes and tornadoes, are much more likely to occur and can have consequences comparable to, or 
larger than, those of nuclear accidents," there will continue to be uncertainty associated with 
such evaluations. Furthermore, there may be a problem of public acceptance of potential acci­
dents, because the consequences can be severe. In fact, it appears that some people more readily 
accept, for example, having 55,000 people actually killed each year in violent highway accidents, 
one or two at a time, than they do the unlikely occurrence of perhaps several thousand possible 
deaths from~ single catastrophic accident during their lifetime.36 

As noted in footnote 5 to the March 1977 revision of Table S-3 (10 CFR Part 51), the GESMO I 
radon-222 release increases from 74.5 Ci to about 4800 Ci when releases from mines (and additional 
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releases from mill tailings) are included. This would result in a small increase in the total 
number of excess deaths shown in Table 8.7, although the mortality per 0.8 GWy(e) for the general 
public would increase by about 30% (footnote f, Table 8.7a). 

With regard to the coal fuel cycle, it is a well established fact that the use of coal results 
in numerous other costs to society that have not yet been adequately quantified. These include: 

1. The short- and long-term impacts of sulfur and nitrogen oxides on biota and materials. 
Acid rain, for example, is known to be severely damaging to terrestrial and aquatic 
habitats. Argonne National laboratory provides a detailed discussion of these and 
other effects of sulfur and nitrogen oxide emissions.l7 However, as more coal plants 
come on line, these effects can be expected to expand to surrounding areas. 

2. Damage ,to materials, such as paints, building surfaces, statuary, and metals caused 
by emissions of sulfur oxides, ozone, and nitrogen oxides. A 1976 review of such 
effects indicates that the costs could range into billions of dollars per year in the 
United States alone.37 

3. Contamination of soil and vegetation to toxic levels by such mechanisms as deposition 
and bioaccumulation of trace elements present in gaseous emissions. 

4. Destruction of entire ecosystems in streams and rivers by acid mine drainage and 
acidic seepage from sludge burial sites, and the potential for public-health effects 
from downstream use of such water for domestic or agricultural purposes. 

5. In addition to the occurrence of excess mortalities, injuries, and morbidities, the 
costs to society in terms of medical costs, lost productivity, and other social losses 
represent a significant consideration that has not been completely evaluated at this 
time. Some recent studies have attempted to deal with these extremely complex is­
sues~3B,39 and concluded that social costs from one coal-fired plant may currently be 
about $50 million per year, not considering the rest of the costs for the coal fuel 
cycle. 

6. The possibility of the so-called "greenhouse effect," a phenomenon expected to occur 
sometime early in the next century as a result of the present and future anticipated 
production rates of carbon dioxide from the combustion of fossil fuels.~O Because 
each 1000-MWe coal plant produces about 6.8 to 9.5 million tonnes {7.5 to 10.5 million 
tons) of carbon dioxide per year,l3 it is believed these emissions from thousands of 
fossil-fueled power plants may result in greater releases of carbon dioxide than the 
atmosphere and oceans can cycle. As a result, the carbon dioxide concentrations would 
be expected to increase in the atmosphere. Because carbon dioxide strongly absorbs 
infrared, it is postulated that the mean atmospheric temperature will rise several 
degrees. This may cause all or part of the polar ice caps to melt, resulting in 
inundation of many inhabited areas of the world. At the same time, drought would be 
expected to prevail in many of the agricultural areas of the temperate zones, result­
ing in huge crop losses. It is possible that the particulates emitted by fossil 
plants will counteract some of the greenhouse effect by reducing the amount of sun­
light reaching the surface of the earth. 

However, another effect from carbon dioxide released by coal combustion occurs because 
coal has essentially no carbon-14. In effect, the stable carbon dilutes the carbon-14 
in the biosphere, resulting in a reduction in the radiological impact of both naturally 
occurring and man-made carbon-14. 

7. An additional consideration that has not been evaluated for the coal cycle--the radio­
logical impact of mining and burning coal. Of interest is the release of radon-222 
from the decay of radium-226 in coal. Not only is the radon released during mining 
and combustion, but it will continue to emanate from flyash for millions of years 
after the coal has been burned. Although Pohl~l has shown that this is not a problem 
with most eastern coal {generally of high sulfur content but with 1-3 ppm uranium con­
tent), the average uranium and radium content of large reserves of low-sulfur western 
coal is as much as 50 times higher than that of most eastern coal.~2 .~ 3 Combustion of 
the coal and disposal of the remaining ash leads to about the same health effects from 
radon-222 emissions a~ do uranium-mill-tailings piles. These releases would account 
for less than 0.01 excess deaths per 0.8 GWy(e) due to fuel-cycle activities during 
the rest of this century. As a result, such releases do not significantly affect the 
conclusions reached with regard to a comparison of the two alternative fuel cycles. 
In addition, some believe~~ that if the physical and biological properties of the 
radium released from conventional coal-powered plants (burning coal with 1-2 ppm U-238 
~nd Th-232) are considered, such plants discharge relatively greater quantities of 
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radioactive materials into the atmosphere than do nuclear plants of comparable size. 
EPA has estimated radiation doses from coal and nuclear plants of early designs and 
reached similar conclusions. 2B 

Summary and Conclusions 

For the reasons discussed above, it is extremely difficult to provide precise quantitative 
values for excess mortality and morbidity, particularly for the coal fuel cycle. Nevertheless, 
estimates of mortality and morbidity have been prepared based on present-day knowledge of health 
effects, and present-day plant design and anticipated emission rates, occupational experience 
and other data. These are summarized in Tables 8.7 and 8.8 (see footnote j, Table 8.8), with 
some important assumptions inherent in the calculations of health effects listed in Appendix F. 

Although future technological improvements in both fuel cycles may result in significant reduc­
tions in health effects, based on current estimates for present-day technology, it must be con­
cluded that the nuclear fuel cycle is considerably less harmful to man than the coal fuel cy­
cle.l3-17,21,22,3B,39,44-47 As shown in Tables 8.7 and 8.8, the coal fuel-cycle alternative may 
be more harmful to man by factors of 4 to 260 depending on the effect being considered, for an 
all-nuclear economy, or factors of 3 to 22 with the assumption that all of the electricity used 
by the uranium fuel cycle comes from coal-fired plants. 

Although there are large uncertainties in the·estimates of most of the potential health effects 
of the coal cycle, it should be noted that the impact of transportation of coal is based on firm 
statistics; this impact alone is greater than the conservative estimates of health effects for 
the entire uranium fuel cycle (all-nuclear economy), and can reasonably be expected to worsen as 
more coal is shipped over greater distances. In the case where coal-generated electricity is 
used in the nuclear fuel cycle, primarily for uranium enrichment and auxiliary reactor systems, 
the impact of the coal cycle accounts for essentially all of the impact of the uranium fuel 
cycle. 

However, lest the results of this be misunderstood, it should be emphasized that the increased 
risk of health effects for either fuel cycle represents a very small incremental risk to the 
average public individual. For example, Comar and Sagan21 have shown that such increases in 
risk of health effects represent minute increases in the normal expectation of mortality from 
other causes. 

A more comprehensive assessment of these two alternatives and others is being erepared by the 
National Research Council Committee on Nuclear and Alternative Energy Systems. 8 This study may 
assist substantially in reducing much of the uncertainty in the analysis presented. 

8.3.3 Energy Demand 

The projections of electricity demand have been revised downward since the issuance of the FES-CP. 
These downward revisions are at least in part responsible for the delay in initial operation of 
the two LaSalle County Station units, from December 1977 and September 1978 to December 1979 and 
1980. Current forecasts of energy requirements are compared in Table 8.9, along with a partial 
comparison of peak demand forecasts at the time of the FES-CP (1972) and current (1976). 

The current Commonwealth Edison forecast projects both energy and peak demand beyond 1985 at a 
stable level of growth, 6.1%. From 1976 to 1983 the rate of growth projected by the applicant 
is 6.5%. In light of recent history since the economic recession and energy events of 1973, the 
applicant has revised its long-term growth rate downward, from about 7% to about 6%. The staff 
notes that the historical average annual increase from 1960 to 1973 was 7.7%. 

Considerable research and effort have been advanced, especially since 1973, on the subject of 
energy forecasting. Quantitative efforts have been econometric or time-series approaches. Con­
siderably more effort has been devot~d to the residential sector than to the commercial and 
industrial sectors. Difficulties in the industrial sector include the lack of adequate data by 
specific industry and a general lack of time-series data that is not dependent on existing 
established locational preferences. The econometric models include price elasticities, cross­
price elasticities, and elasticities of other socioeconomic variables. 

The staff has examined the applicant's model and energy consumption projections. The staff has 
also examined independent estimates that can apply to the Commonwealth Edison service area. The 
two independent models are represented by the Federal Energy Administration PIES model and the 
Oak Ridge National Laboratory model. 49,s~ 

Both the Oak Ridge and F~A models have three sector components (residential, industrial, and 
commercial), but the applicant only distinguished between a weather and nonweather-sensitive 
component to peak load growth. The models differ in other important respects. The FEA and Oak 
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'· 
Table 8.9. Applicant's Energy and Peak Load Forecasts, 1972 and 1976 

1976 Energy 1976 Peak 1972 Peak 
Forecast, Percentage Demand Percentage Demand Percentage 

Year 1000 MW hr ·Increase Forecast, MWe Increase Forecast, MWe Increase 

1977 67,360 14,310 17,760 7.4 

1978 72,080 7.0 15,280 7.5 19,060 7.3 

1979 76,853 6.6 16,460 7.0 20,410 7.1 

1980 81,635 6.2 17,550 6.6 21,820 6.9 

1981 86 '774 6.5 18,690 6.4 

1982 92,252 6.3 19,870 6.3 

1983 98,056 6.3 21,120 6.3 
1984 104,045 6.1 22,410 6.1 

1985 110,406 6.1 23,780 6.1 

Ridge models use pooled time series cross-section data for nine regions in the U. S. The FEA 
and Oak Ridge models used the East North Central Region and the State of Illinois, respectively, 
to represent the applicant's service area. The applicant relies on input data for his own 
service region, and in this respect his model is superior to the other models (ER, Supp. 3, 
Q400.i3-l). Both Oak Ridge and FEA models use lagged consumption in their model. The applicant 
lags the previous four years of the real price index of electricy entered as independent vari­
ables. Although conceptually useful, the lagging of prices for previous years usually involves 
statistical problems of intercorrelation among the independent variables. Important distinc­
tions among the models are presented in Table 8.10. 

Commonwealth Edison expects that the real price of electricity will remain the same (1977 thru 
1986) and industrial production will increase at about 4% annually. These expectations are 
reasonably consistent with the FEA, but they assume lesser price increases than does the Oak 
Ridge model. 

Despite the differences in the models noted in Table 8.10, they all predict reasonably similar 
growth rates. From the present to the mid 1980s, growth rates in energy demand from each of the 
models are 4.5% (Commonwealth Edison), 4.23% (FEA), and 4.80% (Oak Ridge). In the staff's view, 
the similarity of the three results is as much a result of the nature of econometric modeling as 
a support of credibility for each model. In fact, Commonwealth Edison has departed from its 

Real price increases 

Income increases 

Industrial production increases 

Income elasticity 

Price elasticity 

Table 8.10. Model Assumptions 

Oak Ridge 
(East North Central 
Region and Illinois) 

2.0 (R)b 
3.9 (C) 
4.5 (I) 

N.A. 

4.3 

0.19 (R) 
0.76 (C) 
1.28 (I) 

-1.2 (R) 
-1.59 (C) 
-0.59 (I) 

aTable 4, C-10, "1976 National Energy Outlook." 
b(R) residential, (C) commercial, and (I) industrial. 

FEAa 
(East North Central Region) 

-0.5 (R)b 
-0.8 (C) 
1.7 (I) 

2.6 

4.3 

1.275 (R&C) 
1.0 (I) 

-0.51 (R&C) 
-0.469 (I) 
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models and has adopted an official growth rate of 6.1% after 1980. The actual load growth rate 
estimate projected by the applicant for 1976 to 1983 is 6.4%. These adopted growth projections 
are about 2% higher than model output. In the staff's view, enough valid criticism can be 
levied against all the models as to justify a higher estimated forecast for prudent planning 
purposes over the next three to eight'years. However, the models, rather than the Commonwealth 
Edison official estimate, may provide the best single estimate of future consumption over the 
longer term, The staff has more confidence in the models over the longer than in the short run. 
With the information available, the staff can neither concur with nor reject the 6.1% long-range 
growth rate predicted by the applicant. 

Due to the discrepancy between model output growth projections and the applicant's estimated 
growth, the staff examined what effect this difference would have on the need for power. The 
staff compared the Oak Ridge, FEA, and applicant's peakload growth rate forecasts in conjunction 
with capacity increases and reserve margins. Both the Oak Ridge and FEA models utilize 1974 as 
the base year for their long-term growth rates. The peak load growth rates of the Oak Ridge and 
FEA models were assumed to be 0.5% greater than the energy growth rates. A comparison of the 
applicant's most recent peak demand forecast with those of Oak Ridge and the FEA models is 
presented in Table 8.11. The Oak Ridge and FEA models predict almost identical results as the 
applicant's in 1980. However, because of the long-range discrepancy in growth rates, the staff 
estimates are less than the applicant's by 1982. 

A comparison of the reserve margins for the staff-estimated and applicant-estimated growth 
scenarios is given in Table 8.12. Byron and Braidwood nuclear facilities are not included in 
Table 8.12 because they are due to come on line after LaSalle County Station and will be subject 
to their own licensing reviews. Results are presented with and without the LaSalle County 
Station units in operation. Commonwealth Edison estimates a reserve margin requirement of about 
14%; since FPC recommends a 15 to 25% margin, the staff considers the 14% criterion to be rea­
sonable. The comparison indicates that the reserve margin drops to as low as about 3.3% without 
the LaSalle County Station units in 1981, the first year in which both units are proposed to 
meet the summer peak. A slight delay in schedule may mean that Unit 1 will not be available to 
meet the summer peak in 1980. 

The staff concludes that bringing the LaSalle County Station units into operation is justified 
on the basis of maintaining reasonable reserve margin criteria. The staff cannot conclude that 
the difference between a 4.3% growth and a 6.5% growth over a period of the next few years can 
be decided by reference to the differences in estimating procedures by modelers as a substitute 
for the judgment by the applicant. The applicant has agreed that electricity consumption growth 
rates will decline, but the magnitude of that decline cannot be determined by reference to 
models that (in the staff's view) disagree significantly among themselves on model assumptions-­
data bases, growth in the economy, price elasticities, and model variables. The staff concludes 
that planning on the basis of a 6.5% growth rate is prudent planning in the short run. 

Table 8.11. Peak Demand Projections by 
the Applicant and the Staff 

Staff 
Commonwealth Oak Ridge 

FEA Estimatea Year Edison Estimatea 

1976 12,907 13,605 13,458 
1977 14,310b 14,362 14,095 

1978 15,380 15,085 14,761 
1979 16,460 15,885 15,460 

1980 16,770c 16,727 16,191 

1981 17,800 17,613 16,957 

1982 18,880 18,547 17,759 

1983 20,010 19,530 18,599 

aBased upon 1974 actual peak load of 12,270 MW, first predicted year 
being 1975. Peak load growth faster than total load. 

bfirst estimated number, from ER. 
cEstimations fro~ ER, Supp., Q340.0l-02. 



Table 8.12. Reserve Margins with and without the LaSalle County Station for Staff and Applicant Load Growth Scenarios 

Owned capability 
Less summer demand limitations 
Net capability with LaSalle 

County Stationa,b 
Net capability without LaSalle 

County Stationb 

Load as estimated by: 
Peak load 
Peak load responsibility 

Reserve margin as % of peak 
load responsibility (with 
LaSalle County Station) 

Reserve margin as % of peak 
load responsibility (without 
LaSalle County Station) 

CEc --
16,460 
15,836 

12.0 

1979 
18,350 

610 

17,740 

17,740 

ORe --
15,B85 
15,261 

16.2 

FEAc CE -- --
15,460 16,770 
14,836 16,146 

19.6 16.2 

9.9 

1980 
19,398 

640 

18,758 

17,740 

_Q!L_ 
16,727 
16,103 

16.5 

10.2 

FEA CE --
16,191 17,800 
15,567 17,176 

20.5 15.3 

I 
14.0 3.3 

1981 
20,446 

640 

19,806 

17,740 

_Q!L_ 
17,613 
16,989 

16.6 

4.4 

__£!L __g_ 
16,957 18,880 
16,333 18,256 

21.3 8.5 

8.6 -2.8 

aLaSalle County Station Unit 1 available for summer of 1980 and LaSalle County Station Unit 2 on line for summer of 1981. 

1982 
20,446 

640 

19,806 

17 '740 

_Q!L_ 
18,547 
17,923 

10.5 

-1.0 

___ill_ 
17,759 
17,135 

15.6 

3.5 

bPresent capacity planning by Commonwealth Edison calls for several additions to capacity after the LaSalle County Station comes on line. 

___fL 
20,010 
19,386 

2.2 

-8.5 

Specifically, in the 1981 thru 1983 timeframe, 4420 MWe of additional capacity are planned. This consists of four nuclear units, Byron 1 and 2 
in 1981 and 1983 (1120 MWe each), and Braidwood 1 and 2 scheduled for 1982 and 1983 (1090 MWe each). The need analysis presented here excludes 
these additions. · 

cCE = Commonwealth Edison (applicant); OR = Oak Ridge National Laboratory; FEA = Federal Energy Administration. 

1983 
20,446 

640 

19,806 

17,740 

_Q!L_ 
19,530 
18,906 

4.8 

-6.2 

FEA -- 00 
18,599 I ...... 
17,975 1.0 

10.2 

-1.3 
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8.4 CONCLUSION 

The need for the LaSalle County Station generating units has been analyzed from the viewpoints 
of projected consumption, and from the viewpoint of minimum system cost to the consumer. The 
staff tested the effect of differing growth rates in consumption and econometric model assump­
tions and found that lower rates of growth than the applicant's expectations may still provide a 
less than fully adequate reserve margin in the early 1980s. Therefore, to ensure system reli­
ability, it would be prudent to have LaSalle County Station on line approximately as presently 
scheduled. ' 

The staff has determined that the operation costs of the LaSalle County Station are competitive 
with the high-sulfur units currently in operation in the applicant's system. Further, more 
expensive units using oil or low-sulfur fuel would be necessary to replace the entire 2.2 giga­
watts of power represented by the two nuclear units at LaSalle County Station. The saving in 
operating cost the first full year of operation is estimated to be about $45 million. Also, 
the analysis of health effects of nuclear versus coal shows nuclear to be favorable. 
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9. CONSEQUENCES OF THE PROPOSED ACTION 

9.1 ADVERSE EFFECTS WHICH CANNOT BE AVOIDED 

The staff has reassessed the physical, social, and economic impacts that can be attributed to 
the LaSalle County Station. Inasmuch as the station is currently under construction, many of 
the predicted and expected adverse impacts of the construction phase are evident. The applicant 
is committed to a program of restoration and redress of the station site that will begin at the 
termination of the construction period. The staff has identified additional adverse impacts in 
the form of increased incidence of fogging and icing that would be caused by the reduced size of 
the cooling lake and the attendant warmer water temperatures. In addition, one adverse effect 
which has occurred is the erosion of Armstrong Run (Sec. 4.2.1). Unless the staff's required 
remedial measures are taken, this adverse effect will continue (Sec. 5.4.1.1). 

9.2 SHORT-TERM USES AND LONG-TERM PRODUCTIVITY 

The staff's evaluation of the use of land for the site of the LaSalle County Station and asso­
ciated transmission lines has not changed since the preconstruction environmental review. The 
presence of this station in LaSalle County may influence the future use of other land in its 
immediate environs; however, major changes in primarily agricultural land use are not expected 
bec~use of operation of the station. 

9.3 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

There has been no change in the staff's assessment of this impact since the earlier review 
except that the continuing escalation of costs has increased the dollar values of the materials 
used for constructing and fueling the station. The staff has, however, expanded and updated the 
discussion on uranium fuel availability. This updated discussion follows in the next subsections. 

9.3.1 Replaceable Components and Consumable Materials 

Uranium is the principal natural resource irretrievably consumed in facility operation. Other 
materials consumed, for practical purposes, are fuel-cladding materials, reactor-control ele­
ments, other replaceable reactor core components, chemicals used in processes such as water 
treatment and ion-exchanger regeneration, ion-exchange resins, and minor quantities of materials 
used in maintenance and operation. Except for the uranium isotopes U-235 and U-238, the con­
sumed resource materials have widespread usage; therefore, their use in the proposed operation 
must be reasonable with respect to needs .in other industries. The major use of the natural 
isotopes of uranium is for production of useful energy. 1 

The reactor will be fueled with uranium enriched in the isotope U-235. After use in the plant, 
the fuel elements will still contain U-235 slightly above the natural fraction. This slightly 
enriched uranium, upon separation from plutonium and other radioactive materials (separation 
takes place in a chemical reprocessing plant), is available for recycling through the gaseous 
diffusion plant. Scrap material containing valuable quantities of uranium is also recycled 
through appropriate steps in the fuel production process. Fissionable plutonium recovered in 
the chemical reprocessing of spent fuel is potentially valuable for fuel in power reactors. 

In view of the quantities of materials in natural reserves, resources, and stockpiles and the 
quantities produced yearly, the expenditure of such material for the station is justified by the 
benefits from the electrical energy produced. A more detailed discussion of uranium supply and 
demand follows. 

9.3.2 Uranium Resources Availability 

Analysis of uranium resources and their availability has been carried out by the government 
since the late 1940s. The work was carried out for many years by the Atomic Energy Commission. 

9-1 
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The activity was made part of the Energy Research and Development Administration (ERDA) when the 
agency was created in early 1975, and now the Department of Energy (DOE), as of October 1977. 

The domestic uranium industry has, over most of its lifetime, been concerned with discovery and 
production of uranium at costs in the $8 to $10/lb range or less. Average prices for uranium 
deliveries in 1976 are reported to be $16.10/lb of U308 •2 In view of the economic acceptability 
of higher cost uranium in reactors, resource estimates by DOE in recent years have included 
resources that would be available at $15 and $30 production cutoff costs. An initial estimate 
of $50 resources has been made as of January 1977.3 However, because less attention has been 
paid to higher cost resources, they are not as fully delineated or as well understood as the $10 
resources. 

At cost levels above $50, there has been little effort at appraisal of resources or in explora­
tion. Therefore, these resources are poorly known at present and quantitative estimates are not 
possible (with the exception of the Chattanooga shale). Such resources are known to exist, and 
efforts are under way to-appraise them. 

In Table 9.1 are tabulated DOE estimates of domestic uranium resources. These estimates reflect 
the results of the preliminary phase of the DOE National Uranium Resource Evaluation (NURE) 
program. The resource estimates totaled 3.5 million tons up to a production cost of $30 and 
4.3 million tons at $50. Of this total, 840,000 tons are in the ore reserve category. An 
additional -estimated 140,000 tons are attributed to by-product material through the year 2000. 

Table 9.1. U.S. Uranium Resources (tons U308 ) 

Potential 
Reserves Probable Possible Speculative 

$10 250,000 275,000 115,000 100,000 
$15 410,000 585,000 490,000 190,000 
$30 680,000 1,090,000 1,120,000 480,000 
$50 840,000 1,370,000 1,420,000 540,000 

By-product 
sources a 140,000 

980,000 1,370,000 1,420,000 540,000 

aBy-product of phosphate and copper production. 

The domestic industry currently has a production capacity of around 16,000 tons U308 per year. 
Plans have been reported to expand capacity to 27,000 tons/year by 1979. Industry planned to 
spend $535 million in 1977 and $389 million in 1978 on new mining and milling capacity, compared 
to $255 million spent in 1976. Study of attainable production capability from currently esti­
mated $15 U. S. ore reserves and probable potential resources indicates that production levels 
of 60,000 tons U308 per year can be achieved with agressive resource development and exploita­
tion. While the level may be achievable by use of domestic $15 ore reserves and probable 
resources alone, development and utilization of $15 possible and speculative categories and use 
of $30 ore reserves and potential resources would provide added assurance that the levels could 
be attained and sustained. Considering that some imported uranium will add to supplies, it is 
considered realistic to plan on the basis that a 60,000 tons/year supply is achievable from 
currently estimated resources. Such a level could be reached by the early 1990s. 

The level of nuclear generating capacity supportable with this amount of uranium, as shown in 
Figure 9.1, will vary with enrichment tails assay and recycle assumptions. Without recycle of 
uranium or plutonium and with a 0.30% U-235 enrichment tails assay, about 260,000 MWe could be 
supported. Without recycle, and at 0.20 tails, 310,000 MWe could be supported. As shown in 
Figure 9.1, all the levels of supportable capacity are above the 236,000 MWe of capacity in 
operation (46,000 MWe), under construction (95,000 MWe), on order (68,000 MWe), and announced 
(27,000 MWe) as of January 1, 1977. Thus, presently estimated resources can provide adequate 
uranium supplies for a sizable expansion to U. S. nuclear generating capacity. 
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The cumulative lifetime (30 years) uranium requirements for all these reactor cases would be 
about equal to the 1.9 million tons in $30 (or the 2.9 million tons at $50) ore reserves, by­
product, and probable potential resources. Evaluation of long-term fuel commitments on the 
basis of ore reserves and probable potential resources is considered a prudent course for 
planning. The lifetime commitment would be less than half of currently estimated $50 domestic 
resources, including the possible and speculative categories. · 

The subject of uranium availability has been considered by the Federal Energy Resources Council, 
which had participation by the Council on Environmental Quality, the Department of Commerce, 
Department of Interior (U. s. Geological Survey), Environmental Protection Agency, ERDA, and 
Federal Energy Administration (FEA). A report issued by the Council, "Reserves, Resources, and 
Production" (June 15, 1976), states "available data indicates that there are sufficient economi­
cally recoverable uranium resources on which to base an expanding national program. The ade­
quacy of uranium to provide fuel (over their 30-year lifetime) for all existing plants and 
additional reactors which may be placed into service by 1990 is a reasonable planning asssumption." 

9.4 DECOMMISSIONING AND LAND USE 

In the long-term, beyond the useful life of the proposed generating station, this site may 
continue to be used for generation of electrical energy. At the termination of such use, the 
land areas occupied by the nuclear station would be removed from productive use, unless decom­
missioning measures included removal of all radioactive equipment. Although the specific 
requirements of decommissioning may not be worked out for several years, the various alterna­
tives should not be diminished by the proposed action of licensing operation. Decommissioning 
costs have been estimated at 0.23 mills per kilowatt hour. Beneficial use of the site by future 
generations will not be curtailed, provided the applicant has the capability for removing all 
radioactively contaminated equipment, assuming that step is desirable. 

NRC regulations prescribe procedures whereby a licensee may voluntarily surrender a license and 
obtain authority to dismantle a facility and dispose of its parts. 4 Such authorization would 
normally be sought near the end of the nuclear station's useful life. In any event, the Com­
mission requires that a qualified licensee maintain valid licenses appropriate to the type of 
facility and materials involved. Under current regulations, the Commission generally requires 

'that all quantities of source, special nuclear, and by-product materials not exempt from licens­
ing under Parts 30, 40, and 70 of Title 10, Code of Federal Regulations, either be removed from 

. the site or secured and kept under surveillance. 

To date, experience has been gained with decommissioning of six nuclear electric generating 
stations which were operated as part of the Atomic Energy Commission's power reactor development 
program: Hallam Nuclear Power Facility, Piqua Nuclear Power Facility, Boiling Nuclear Superheat 
Power Station, Elk River Reactor, Carolinas-Virginia Tube Reactor, and Pathfinder Atomic Power 
Plant. The last two facilities were licensed under 10 CFR Part 50; the others were Atomic 
Energy Commission-owned and operated under the provisions of Part 115. 

Three decommissioning modes were examined and included in the fuel cycle cost calculations in 
Section 8.3.1.4. These modes represent a range of costs for the alternatives available. 5 The 
alternatives reflect the extent of decontamination of the station site area and timing of the 
decommissioning action. The three decommissioning actions are described as follows: 

Mothball. Putting the facility in a state of protective storage. In general, the facility may 
be left intact except that fuel assemblies and the radioactive fluids and wastes should be 
removed from the site. Adequate radiation monitoring, environmental surveillance, and appro­
priate security procedures should be established under possession-only license to ensure that 
the health and safety of the public is not endangered. The estimated cost to decommission by 
this mode is $12.94 million. 

Prompt Removal/Dismantling. All fuel assemblies, radioactive fluids and wastes, and other mate­
rials having levels of radioactivity which do not meet accepted "unrestricted activity" levels 
should be removed from the site. The facility owner may then have unrestricted use of the site 
with no requirement for a license. If the facility owner so desires, the remainder of the 
reactor facility may be dismantled and all vestiges removed and disposed of. The cost of this 
alternative mode is estimated at $65.1 million. 

The above two alternatives are defined in Regulatory Guide 1.86. A third alternative is a 
variant on the other two and is the middle-cost alternative: 

Mothball-Delayed Removal/Dismantle. This alternative involves mothballing until the level of 
radioactivity is reduced to the point where the expense associated with removal and dismantling 
no longer depends significantly on further changes in radioactivity levels. The cost of this 
mode is estimated at $16.77 million. 
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These costs were used in estimating fuel cycle costs to the utility as presented in Sec­
tion 8.3.1.4. 

LaSalle County Station is designed to be operated for about 30 years, and the end of its useful 
life will be approximately in the year 2010. The applicant has made no firm plans for decommis­
sioning, but assumes that the followin9 steps would be taken as minimum precautions for main­
taining a safe condition (ER, Sec. 5.8): 

1. All fuel would be removed from the facility and shipped offsite for disposition. 

2. All radioactive wastes--solid, liquid, and gas--would be packaged and removed from the site 
insofar as practical. 

A decision as to whether the station would be further dismantled would require an economic study 
involving the value of the land and scrap value versus the cost of complete demolition and 
removal of the complex. The study would also consider occupational and other radiological risk 
exposure as a consequence of further dismantling and removal compared to onsite decontamination. 
However, no additional work would be done unless it was in accordance with rules and regulations 
in effect at the time. 

In addition to personnel required to guard and secure the station, concrete and steel would be 
used to prevent ingress into any building, particularly the radioactive areas. 

References for Section 9 

1. "Survey ~f U. S. ~ranium Marketing Activity," U. S. Atomic Energy Commission, WASH-1196(74), 
April 1974. 

2. "Survey of U. S. Uranium Marketing Activity," U. S. Energy Research and Development Adminis­
tration, Report Number ERDA 77-46, Washington, D. C., May 1977. 

3. "Statistical Data of the Uranium Industry," U. s. Energy Research and Development Adminis­
tration, GJ0-100(77). 

4. Title 10, "Atomic Energy," Code of Federal Regulations, Part 50, Licensing of Production 
and Utilization Facilities, Section 50.82, "Applications for Terminations of Licenses." 

5. "An Engineering Evaluation of Nuclear Power Reactor Decommissioning Alternatives," Atomic 
Industrial Forum, Inc., AIF/NESP-009512, November 1976. 





10. BENEFIT-COST ANALYSIS 

~ ~ 

10.1 RESUME 

There have been changes in the benefit-cost analysis of station operation since issuance of the 
construction permits. The staff has evaluated the economic benefits and costs of plant operation 
and has concluded that the benefits outweigh the costs (both environmental and monetary). 

10.2 BENEFITS 

The primary benefits of LaSalle County Station operation will be the annual production of 11.3 
billion kilowatt hours of low-cost energy (at 60% capacity factor) after 1981 under load growth 
assumptions, and the increase in system reliability brought about by the addition of 2156 MWe of 
generating capacity to the applicant's system. This electrical energy is expected to be gen­
erated as cheaply as other baseload units in the Commonwealth Edison electric system. 

10.3 SOCIETAL COSTS 

No major economic or societal costs are expected from either station operation or the presence 
of station personnel and their families living in the area. 

10.4 ECONOMIC COSTS 

The economic costs associated with station operation beginning in 1980 are the annual $61,000,000 
fuel costs and $34,000,000 operation and maintenance costs (1980 dollars). Decommissioning 
costs for complete restoration of the site are expected to be in the range of $12.94 million to 
$65.1 million at 1980 cost levels (see Sec. 9.4), a range of $434,000 to $2,180,000 for an 
annual sinking-fund cost. 

10.5 ENVIRONMENTAL COSTS 

Current analysis of environmental costs associated with the operation of the LaSalle County 
Station remains basically unchanged from the analysis performed in connection with the con­
struction permits. Nevertheless, some changes in expected impacts have occurred. There will be 
an increase in fogging and icing over that predicted in the CP stage; this could have a signifi­
cant localized effect which could require mitigation (see Sec. 5.4.1.2). 

10.6 ENVIRONMENTAL COSTS OF THE URANIUM FUEL CYCLE 

The contribution of environmental effects associated with the uranium fuel cycle is indicated in 
Table 5.16 and described in Section 5.5.3. The staff has evaluated the environmental impacts of 
the fuel cycle as given in Table 5.16 and Section 5.5.3 and has found these impacts to be 
sufficiently small so that when they are added to the other environmental impacts predicted for 
the proposed project, the fuel cycle impacts would not· alter the overall benefit-cost balance. 

10.7 ENVIRONMENTAL COSTS OF URANIUM FUEL TRANSPORTATION 

The contribution of environmental effects associated with the transportation of fuel and waste 
to and from the facility are summarized in Section 5.4.2.4 and Table 5.15. These effects are 
sufficiently small as not to alter the conclusion of the benefit-cost balance. 

10-1 
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10.8 SUMMARY OF BENEFIT-COST 

As a result of this second review of potential environmental, economic, and social impacts, the 
staff has been able to forecast more accurately the effects of the station's operation. No new 
information has been acquired that would alter the staff's position related to the overall 
balancing of the benefits of this station versus the environmental costs. The staff finds that 
the benefits of minimizing system production economic and environmental costs and meeting poten­
tial growth in electrical demand through the addition of 2156 MWe baseload capacity greatly 
outweigh the environmental~ social, and economic costs. Benefits and costs are summarized in 
Table 10.1. 
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Table 10.1. Benefit-Cost Summary (see Appendix H for calculations 
and explanations of table entries.) 

Primary Impact and Population or 
Resource Affected 

Energy (60% Capacity Factor) 
Capacity 

Operating (60% Capacity Factor) 
Fuel 
Operation & maintenance 

1. Impact on Water 
1.1 Consumption 

1.2 Heat discharge to natural 
water body 

1.2.1 Thermal discharge to 
river 

1.2.2 Aquatic biota 
1.3 Chemical discharge to natural 

water body 
1.3.1 People 
1.3.2 Aquatic Biota 
1.3.3 Water quality 
1.3.4 Chemical discharge 

1.4 Radionuclide contamination of 
natural surface water body 

1.5 Chemical contamination of 
groundwater 

1.5.1 People 
1.5.2 Plants 

1.6 Radionuclide contamination of 
groundwater 

1.6.1 People 
1.6.2 Plants and animals 

1.7 Raising/lowering of groundwater 
1 evel s 

1.7.1 People 
1.7.2 Plants 

1.8 Effects on natural water body 
of intake structure and 
condenser cooling systems 

1.8.1 Plankton, benthic drift 
organisms, fish larvae 

1.8.2 Fisheries 
1.9 Natural water drainage 

1.9.1 Flood control 
1.9.2 Erosion control 

Unit of Measure 

Direct Benefits 
kWh/yr x 106 
kH X 103 

Economic Costs 

$/year 
$/year 

Environmental Costs 

m3/yr 
acre-ft/yr 

Joules/sec 
Btu/hr 

mg/L 
tritium (J.lCi/yr) 
All others (J.lCi/yr) 

% of min, 7-day, 10-year 
low river flow 

Magnitude of Impact 

11,300 
2,156 

61,000,000 
34,000,000 

44.2 X 106 

35,800 

218 x 1 o6 
745 X 106 
Insignificant 

Negligible 
Negligible 
Negligible 
See Table 3.2.4-1 
15 X 1 06 
1 • 9 X 105 

Not discernible 
Not discernible 

Not discernible 
Not discernible 

Not discernible 
Not discernible 

3 

Negligible 

Acceptable 
Acceptable 
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.Table 10.1. Continued 

Primary Impact and Population or 
Resource Affected Unit of Measure Magnitude of Impact 

2. Impact on Air 
2.1 Chemical discharge to ambient 

air 
2 .1.1 Air quality Negligible 

2.2 Calculated maximum individual 
dose from gaseous radioactive 
effluents 

2.2.1 Noble gas effluents 
(whole body) mrem/yr 0.06 

2.2.2 Radioiodine and parti-
culates (any organ, 
a 11 pathways) · mrem/yr 0.70 

2.3 Fogging and icing 
2 .3. 1 Ground transportation lO•days per year 2.3.2 Air transportation Negligible 
2.3.3 Water transportation Negligible 
2.3.4 Plants Not discernible 

3. Total Body Doses to U.S. population 
General Public, Unrestricted Area. man-rem/yr (year 2000) 43 

Soc i eta 1 Costs 
1. Operational Fuel Disposition 

1.1 Fuel transport (new) trucks/yr 5 
1.2 Fuel storage In-building storage 
1.3 Waste products (spent fuel) rail cars/yr 14 

2. Station Labor Force Statement No significant societal 
costs are exnected 

3. Historical and Archeological Sites Statement No effect 
4. Esthetics Statement Acceptable 



11. DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL STATEMENT 

Pursuant to 10 CFR Part 51, the draft environmental statement for the LaSalle County Station was 
transmitted, with a request for comments, to: 

Advisory Council on Historic Preservation 
Department of Agriculture 
Department of the Army, Corps of Engineers 
Department of Commerce 
Department of Health, Education and Welfare 
Department of Housing and Urban Development 
Department of the Interior 
Department of Transportation 
Department of Energy 
Environmental Protection Agency 
Federal Energy Regulatory Commission 
Illinois State Clearing House 
Illinois Department of Public Health 
Illinois Institute for Environmental Quality 
Board of Supervisors for LaSalle County, Illinois 
Lawrence Fichter 

In addition, the NRC requested comments on the draft environmental statement from interested 
persons by a notice published in the FEDERAL REGISTER on April 21, 1978 (43 FR 17047). In 
response to the requests referred to above, comments were received from: 

Department of Agriculture, Economics, Statistics, and Cooperative Service 
Department of Agriculture, Forest Service 
Department of Agriculture, Soil Conserv~tion Service 
Department of Energy 
Environmental Protection Agency, Region V 
Department of Health, Education, and Welfare 
Department of Housing and Urban Development 
Department of the Interior 
Department of Transportation, Federal Highway Administration 
Illinois Department of Public Health 
Elaine Walsh 
Susan Mulhall 
Commonwealth Edison CompQny 

The comments are reproduced in this statement as Appendix A. The staff's consideration of the 
comments received and its disposition of the issues involved are reflected in part by revised 
text in the pertinent sections of this final environmental statement and in part by the follow­
ing discussion. 

The following responses are keyed to the original comment using a letter and number code. For 
each response, the letter identifies the commentor, and the number identifies the specific 
comment. The letter designation (e.g., A, B, C) was assigned in chronological order according 
to when the comments were sent. The number designation (e.g., 1, 2, 3) was assigned in numerical 
order as to where the specific comment occurred. Additionally, the specific comments in Appen­
dix A are identified by marginal notation and letter-number code. This was done to assist the 
reader in referring from each specific comment to its response. 

A. U.S. DEPARTMENT OF AGRICULTURE, App. A, Page A-3 

A-1. Erosion of Adjacent Land 
The environmental statement has been revised accordingly. 

A-2. Revegetation 
Throughout the requirements on page 4-6 of the draft environmental statement, and the 
preceding discussion, the emphasis is on the integrity of vegetative cover as a means 
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of stabilizing slopes rather than on the biotic value of vegetation. The staff is 
stating in item 4 on page 4-6 that the minimum acceptable stabilization is reseeding 
with sod-forming grasses, and application of netting, mulch and a soil binder. The 
purpose of item 4 is to achieve normal stabilization. Any measures which may afford 
greater erosion protection at "critical sections," such as riprap, may be necessary to 
achieve stabilization. 

A-3. Erosion Protection 
In the paragraph following item 5 on pages 4-6 and 4-7, the staff concluded that 
removal of all silt (clay deposits) from Armstrong Run is not warranted, and advised 
against dredging the Run. However, the staff did not require leaving all of the silt 
in place. Thus, the applicant may remove some of the silt in critical areas as a part 
of the reshaping of the Run without conflicting with the requirements in the environ­
mental statement. The staff understands that the applicant has been consulting with 
the local Soil Conservation Service office in connection with any detailed recommenda­
tions in this regard. 

B. U.S. DEPARTMENT OF THE INTERIOR, App. A, Page A-12 

B-1. Aquatic Monitoring 
The staff concurs with this recommendation, since increased sampling will provide more 
meaningful data by reducing some of the variation due to sampling frequency. Section 
6.3.5.1 of the environmental statement has been revised accordingly. 

B-2. Recreation Management Plan 
The applicant plans to provide a recreational park within the site boundary for camp­
ing, picnicking and field sports in an area of about 25 ha (60 acres) on the shoreline 
of the cooling lake. The park is intended for both day users and overnight campers 
(ER p. 2.1-4). Boat launching and parking areas will also be provided if use of the 
lake for recreational purposes is approved. 

The staff regards the recreational area plans, which have been developed over a 
number of years through the construction permit and operating license review stages, 
as a reasonable and adequate commitment to recreational use and therefore will not 
require that the recreational use plan be expanded further. The recreational uses are 
ancillary to the main purpose of the project. All uses, of course, must be compatible 
with and in the interest of the health and safety of the public as well as the security 
and safety of the station. 

C. U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, App. A, Page A-10 

C-1. Water Standards 
The environmental statement has been revised accordingly. 

C-2. Radiological Impacts 
A statement is included in the final environmental statement (see Sec. 5.5.2.5) per­
taining to Commonwealth Edison Company's station being regulated by the requirements 
specified in the EPA's 40 CFR 190, "Environmental Radiation Protection Standards for 
Nuclear Power Operations." 

C-3. Occupational Radiation Exposure 
Under current regulations and experience, the cited occupational man-rem is considered 
reasonable. As noted in Section 5.5.2.4, there will be many variables which influence 
occupational exposure and make it difficult to determine a quantitative total occupa­
tional radiation dose for a specific station. Therefore, past experience from operating 
nuclear power stations has been used to provide a widely applicable estimate to be 
used for all light water reactor power stations of the type and size of the LaSalle 
County Station. This experience indicates a value of 500 man-rem per year per reactor. 

C-4. Radiological Monitoring Program 
The staff changes to the preoperational radiological monitoring program listed in item 
2 (page 6-7) of the draft environmental statement, included a composite surface water 
sampler capable of collecting an hourly aliquot relative to the compositing period at 
two locations. The applicant will be required to incorporate this change (see response 
to comment I-39). 

C-5. Population Exposure to Radiation 
The dose models used to estimate the population exposure from gaseous effluents are 
given in the NRC Regulatory Guide 1.109 (cited in comment C-2 by HEW and in Appendix E 
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of the environmental statement). The operational offsite radiological ~onitoring 
program is conducted to measure radiation levels and radioactivity in the plant 
environs. It also provides support to the plant effluent monitoring program. 

C-6. Emergency Response Planning 
Chapter 10, Part 50 of the Code of Federal Regulations (10 CFR 50) contains guidance 
as to what should go into an emergency response plan for a commercial power facility. 
Specifically, Appendix E of 10 CFR 50 discusses the content and scope of the emergency 
plan. The details of this·plan are included in the applicant's final safety analysis 
report and are analyzed as part of the safety review by the NRC staff. Because this is 
part of the safety review, and not part of the staff's environmental review, the 
results are contained in the staff's safety evaluation report (SER), not the ·environ­
mental statement. The SER for the LaSalle County Station is scheduled for publication 
after the final environmental statement. 

C-7. Reactor Safety 
The staff acknowledges that the discussion in paragraph 3, page 7-2 of the DES (rela­
tive to the discussion with EPA) is somewhat out of date. However, NRC is sponsoring 
additional work to extend and further examine the analyses reported in the Reactor 
Safety Study. Furthermore, the staff's conclusion is based upon its independent 
evaluation of the realistic consequences due to the accidents postulated. The staff 
did not rely solely upon the Reactor Safety Study for its conclusions. 

D. U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT, App. A, Page A-ll 

D-1. Alternatives to the Proposed Action 
The construction permit phase final environmental statement (which was included in the 
operating license phase draft environmental statement as Appendix I) addressed numerous 
alternatives to the then-proposed LaSalle County Station. These alternatives included 
importing large power blocks into the service area, the use of alternative energy 
sources, and alternative sites and systems for the LaSalle County Station (see Sec. XI.A 
of the FES-CP). 

Consideration of the alternative of license denial is inferred in the analysis and 
evaluation set forth in the environmental statement. After weighing the environmental 
costs and after considering available alternatives at the construction stage, the 
staff concluded that operating licenses for Units 1 and 2 of the station should be 
issued subject to certain conditions. (See Item 6 of the summary and conclusion in 
the environmental statement.) 

The staff evaluation of operational and management policies and practices (such as 
quality assurance programs) is included in the safety analysis report which will be 
issued after the final environmental statement is published. 

E. U.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE, App. A, Page A-2 

E-1. Recreational Value Enhancement 
The staff believes that tree plantings along the edges of the cooling lake would be 
detrimental to the cooling effectiveness of the lake because of their interference 
with normal winds or air motion induced by the lake's warm waters. Plantings in the 
recreational area planned to be located southwest of the lake on the site are proposed 
presently by the applicant (see response to comment B-2). 

E-2. Transmission Right-of-Way 
The discussion of transmission lines is brief because the staff concluded in Section 
3.2.5 that there should be no change in the impact assessment as described in the FES-CP. 

While the staff agrees in principle"that rights-of-way should be managed as potential 
wildlife habitat, the agricultural character of the LaSalle County Station rights-of­
way do not afford any appreciable opportunity for developing a wildlife management 
program. 

F. ELAINE WALSH, App. A, Page A-17 

F-1 and F-3. Fog Impacts 
The ten days referred to are for fogging anticipated at the LaSalle County Station. 
This has now been changed to 100 to 200 hours. The original estimate was summed to 
give an approximate cumulative impact period (i.e., ten days multiplied by about 20 
hours per day). Because it was somewhat misleading, this impact estimate was changed 
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to the 100- to 200-hour figure. Thus, the impacts could range from days to a few 
hours per day for many (i.e., 50 to 100) days. 

The staff recognized that fogging could be a potential problem near the cooling lake. 
Thus, the applicant is required to monitor the extent and effects of the fog (see 
Sec. 6.2.1), and if there is a problem, the applicant must mitigate it (see Sees. 5.4.1.2 
and 6.2.1). 

The Dresden cooling lake, operating in the closed-cycle mode, does create fog more 
than ten days per year over Lorenzo Road (about 100 m south of the edge of the water 
surface) and over County Line Road (a meter or two above the water surface). Data on 
fog and icing frequencies near the Dresden cooling lake from January 1972 through 
March 1973 have been supplied by the applicant (ER Sup. 6, Q 400.38 through 400.41), 
but none of the data collected by the applicant since the start of closed-cycle 
operation have been made available to the staff, including information on traffic 
accidents, road hazards, etc. 

The predicted ten days of fog discussed in the draft environmental statement (page 5-
12) would occur at two roads further from the pond than Lorenzo and County Line Roads: 
County Road 6 (about 300m or 1000 ft south) and State Route 170 (about 900 m or 3000 
ft east of the cooling pond). Since steam fog tends to evaporate, lifts to become a 
cloud layer, and becomes less dense as the fog moves downwind from the edge of the 
water, the expected frequency and severity of fogging and icing over those two high­
ways will be less than that observed on Lorenzo and County Line Roads at Dresden. The 
reduction of visibility over the two roads near LaSalle will be much less than that 
observed over the roads near Dresden, lowering the hazard to traffic and other impacts. 

The applicant,has committed to a monitoring program to determine the degree of environ­
mental impact and safety hazard caused by heat and moisture releases from the LaSalle 
County Station, and has committed to take measures to reduce or eliminate the hazards 
(see Sees. 5.4.1.2 and 6.2.1). 

F-2. Cooling Lake Dike Integrity 
See the response to comment K-4. 

F-3. Fog Impacts 
The response to this comment is included in the response to comment F-1. 

F-4. Land Utilization 
No floodplain land is involved at the LaSalle County Station site. The site vicinity 
has an elevation of 210 to 220 m (700 to 724 ft) MSL. At the lower end of Dresden 
Island (upstream of the site) the nominal river surface elevation is 153.8 m (504.7 
ft) MSL. Thus, the LaSalle site is approximately 60 m (195 ft) above the nominal 
river surface. The LaSalle cooling lake does occupy part of the drainage basin of the 
headwaters of Armstrong Run, but because of the design basis of the man-made drainage 
ditches (of which Armstrong Run is an example), these structures do not have flood­
plains (see Sec. 4.2.1, pp. 4-1 through 4-3). 

F-5. Radiological Impacts 
The LaSalle County Station is located on a bluff about 8 km (5 mi) south of the 
Illinois River and about 70 m (230ft) above the normal level of the Marseilles Pool. 
The relative location and elevation difference of the LaSalle County Station and the 
Illinois River preclude flooding with the exception of local drainage. Therefore, the 
design-basis flood event for the station is the probable maximum precipitation (PMP). 
A more detailed discussion of the PMP as the design basis for the station will be 
contained in the staff's Safety Evaluation Report, which is scheduled to be published 
after this environmental statement. The cooling reservoir is designed to accept the 
PMP without failure. 

Separately, the staff has evaluated the quality of the releases from the station's 
cooling reservoir and concluded that it meets the radioactive limitations of Appen­
dix I, 10 CFR Part 50. Thus, even if water were released from the station reservoir 
during extreme precipitation events, such releases would be further diluted and no 
perceptible radiological hazard would exist. 

F-6. Station Decommissioning 
Rather than lock an applicant into decommissioning techniques reflecting the state-of­
the-art at the time of licensing, the NRC postpones the selection of specific decom­
missioning methods until the time of decommissioning. This practice enables a licensee 
to select from the most current decommissioning techniques, and thus would reflect 
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current state-of-the-art practices. This is why decommissioning details are not 
determined at the time of an operating license review, and this is why no decommission­
ing details are contained within the environmental statement. 

The NRC has, however, published guidelines for decommissioning.- These guidelines are 
contained in Regulatory Guide 1.86, "Termination of Operating Licenses for Nuclear 
Reactors." In addition, Section 50.82 of Chapter 10 of the Code of Federal Regulations 
(10 CFR 50.82) provides that the licensee may dismantle and dispose of the component 
parts of a nuclear reactor in accordance with existing regulations. In the case of 
nuclear power reactors, dismantling has usually been accomplished by shipping fuel 
offsite, making the reactor inoperable, and disposing of some of the reactor components. 

The staff has also estimated in general terms the environmental impact from decommis­
sioning light water reactors. NUREG-0116 ("Environmental Survey of the Reprocessing 
and Waste Management Portions of the LWR Fuel Cycle," October 1976) contains in 
Section 4.8 a discussion of these estimated impacts. 

Table 4.31 of NUREG-0116 summarizes these impacts, and includes entries for natural 
resource use, electrical energy use, radiological impacts, and occupational exposure. 
Additional information is found within the text of NUREG-0116 on costs, radioactively 
contaminated waste disposal, occupational and public exposure, accidental public 
exposure, resource commitments, water use and discharge, and other impacts, such as 
traffic and electrical consumption. 

F-7. Land Utilization 
The Atomic Safety and Licensing Appeal Board (ASLAB) accepted the remanded finding 
that the land necessary for the cooling lake "would not be required to meet domestic 
needs and to permit at least modest exports of agricultural products during the 
facility's lifetime." The ASLAB further affirmed the ultimate conclusion that "NEPA 
considerations do not, in this instance, mandate the replacement of the lake with some 
other feasible cooling system which might utilize appreciably less land" (ASLAB-193, 
April 15, 1974). 

F-8. Resource Utilization . 
Consumptive water use amounts to 1.34 m3/s, which is approximately 1.5% of the 7-day 
10-year recurrence-interval low flow of the Illinois River. Thus, even for a "worst­
case" situation, consumptive water use is minimal when compared to the river flow. 
Furthermore, in reality, this water is not lost from the environment, but is returned 
to it via the hydrological cycle. 

F-9. Station Siting 
It should be pointed out that the regulations (10 CFR Part 50.13) do not require an 
applicant to design a nuclear power plant against enemy attack under wartime conditions. 
Because of their relatively remote and isolated locations, nuclear power plants are 
not expected to be preferred targets when compared to concentrated facilities repre­
sented by large cities. In any event, in view of the separation distances of 24 to 32 
km (15 to 20 mi) between the facilities named, the staff considers it unlikely that a 
single missile, even one utilizing a large nuclear weapon with a typical destructive 
radius of about 8 km (5 mi), could simultaneously destroy these facilities. 

G. SUSAN MULHALL, App. A, Page A-17 

G-1. Socioeconomic Impacts 
Some of the socioeconomic changes associated with the construction of the plant are 
stated in various sections of the construction permit stage environmental statement 
(see, for example, Sees. II, IV, VII, and XI of Appendix I of the operating license 
stage DES). During the operation of the plant, some of the changes in the quality of 
life could be perceived as undesirable. However, the socioeconomic impact of plant 
operation would be minimal since this represents a staff of about 403 workers (see 
Sec.· 5.2). These workers are often recruited from the local community and the work is 
permanent. Thus; the characteristics of operating personnel at the LaSalle County 
Station are not expected to be different than for any other stable industrial employ­
ment which would draw workers from the nearby community. 

G-2. Land Utilization 
The siting criteria of the LaSalle County Station were discussed in Sections I-A and 
XI-B of the construction permit stage FES. These criteria included geologic conditions, 
water requirements, population density, location within the south-central region of 
the service area, and the geographic separation of the site from other existing or 
proposed facilities. It was concluded that of the various alternate sites proposed 
and studied, none was better suited environmentally than the LaSalle County site. 
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G-3. Transmission Line Impacts 
The largest transmission lines resulting from the construction of the LaSalle County 
Station have a capacity of 345 kV (see Sec. III-B in the FES-CP and Sec. 3.2.5 of this 
environmental statement). A farmer working directly under a 345-kV transmission line 
will be exposed to an electric field of less than 10 kV/m (0.2 kV/in). By comparison, 
Kouwenhoven et al.* have found no health (physical, mental, and emotional) effects in 
lineworkers who were exposed to field strengths up to 470 kV/m (12 kV/in). Thus, 
farmers working directly under the transmission lines from the LaSalle County Station 
should experience no adverse health effects. 

No virgin or mature second growth timber areas exist along the LaSalle County Station 
transmission rights-of-way. 

Based on staff observations along existing transmission lines near the LaSalle County 
Station site, the soil disturbances due to construction of the line will affect agri­
cultural productivity for only a few growing seasons. It -is possible that crop yields 
may be less on the disturbed site than on the remainder of the field until plowing and 
routine fertilizing mitigate the effect. The total area involved is generally less 
than or equal to the area of the tower bases, and is due to mixing clay (from the 
excavation for tower foundations) with the topsoil. 

G-4. Transmission Line Impact Monitoring 
Based on the expectation of no adverse effect to farmers below the transmission lines 
from the LaSalle County Station (see response to comment G-3), the staff will not 
require the monitoring of electric fields under the power lines. Numerous other 
environmental parameters will be monitored in the plant area (see Sec. 6.3), and these 
requirements will be included in the environmental technical specifications for the 
LaSalle County Station (Appendix B to the operating license). Additional state­
required or EPA-required monitoring programs also may be conducted (see, for example, 
the NPDES permit requirements). 

G-5. Station Decommissioning 
As was stated in the response to comment F-6 from E. Walsh, the NRC does not require 
an applicant at the time of licensing to specify in detail the anticipated decommis­
sioning procedure. This practice allows the applicant to use state-of-the-art proce­
dures when he does decommission the facility some 30 or more years from now. The 
decommissioning technology is not complex, however, and numerous reactors have been 
decommissioned to date. For more information, NUREG-0116, Regulatory Guide 1.86, and 
10 CFR 50.82 should be consulted. 

G-6. Radioactive Waste Disposal 
The solid wastes referred to on page I-28 are low-level radioactive wastes resulting 
from routine operation of the facility. The environmental statement goes on to cite 
examples of such wastes; these include wet wastes (spent demineralized resins, filter 
sludges, and evaporator bottoms) and dry wastes (air filters, miscellaneous paper and 
rags from contaminated areas, contaminated clothing, tools, and equipment parts which 
cannot be effectively decontaminated, and solid laboratory wastes). It is estimated 
that, for both units, approximately 620m3 (22,000 ft 3) of low-level radioactive 
wastes will be shipped offsite each year. This volume is equivalent to approximately 
3000 55-gallon drums. 

There are currently six commercially owned low-level waste burial grounds, and five 
major and nine supplementary Government-owned low-level waste disposal sites now being 
operated by the U. S. Department of Energy (DOE). The six commercially owned sites 
are located at Beatty, Nevada; Maxey Flats, Kentucky; West Valley, New York; Hanford, 
Washington; Sheffield, Illinois; and Barnwell, South Carolina. All but one of these 
six are licensed by "Agreement States" under the Atomic Energy Act of 1954; the remain­
ing one (Sheffield, Illinois) is licensed by the NRC. Three of the six are currently 
operating: Beatty, Hanford, and Barnwell. Of the remaining three, two are closed 
(Maxey Flats and West Valley), and one is full to current capacity (Sheffield). 
Additional information regarding these burial sites is contained in the draft report 
"Report of Task Force for Review of Nuclear Waste ~1anagement," -February 1978, U. S. 
Department of Energy. It is anticipated that the applicant will use one of the above­
noted operational commercially owned low-level waste burial grounds. 

*W. B. Kouwenhoven et al., "Medical Evaluation of 11en Working in AC Electric Fields," IEEE 
Transactions on Power Apparatus and Systems PAS-86(4), April 1967. 
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H. ILLINOIS DEPARTMENT OF HEALTH, App. A, Page A-14 

H-1. Radiological ·Impacts 
Recreational activities on the Illinois River within 80 km (50 mi) downstream of the 
plant were included in the evaluation of population doses. Swimming along the Illinois 
River was considered because swimming in the lake has not been approved at this time 
(see Sec. 6.2.6). Less than 0.01 man-rem of the population dose within 80 km is 
attributed to recreational activities. 

H-2. Radiological Gaseous Effluents 
The assumption expressed in this comment is correct. That is, the Table 5.6 heading 
"Waste-Gas System" does include the releases from the main-condenser air ejector off­
gas system for LaSalle County Station, Unit Nos. 1 and 2. 

H-3. Ventilation Effluents 
The reactor and turbine building ventilation stack effluents have been incorporated in 
the sources defined as A & B in Table 5.8. Source B is from the mechanical vacuum 
pump. All other sources were included in Source A. 

H-4. Atmospheric Dispersion 
The radioactive gaseous effluents from both Unit 1 and 2 are released from a common 
stack as a continuous release (defined as A) and periodic releases (defined as B). 
The change in sector direction is the result of using current onsite meteorological 
and land use data. 

Onsite meteorological data were not available for the Construction Permit review. The 
calculation of relative concentration (x/Q) values presented in the OL-DES and OL-FES 
is based on onsite meteorological data as described in Sections 2.4 and 6.2.1. 

H-5. Radiation from the Facility 
Commonwealth Edison Company estimated an annual skyshine dose rate of 4 mrem/station 
at the nearest site boundary, which is within the staff's estimate for newer plant 
designs. Thus, the general value cited by the staff provides a more conservative 
assessment than that of the-specific value cited by the applicant. 

H-6. Occupational Radiation Exposure 

H-7. 

H-8. 

H-9. 

. H-10. 

The estimated man-rem occupational radiation dose is based on routine plant operations, 
and not accident conditions. Chapter 7 addresses the various consequences of plant 
accidents. 

Accident Analysis 
The consequences of an off-gas system hydrogen explosion are approximately the same as 
those listed Class 3.2, "Release of Waste Gas Storage Tank Inventory" of Table 7.2 of 
the final environmental statement. 

Accident Analysis 
The maximum population dose occurs for the large pipe break LOCA; this is consistent 
with the FES-CP. In the interim between the staff's FES-CP and DES-OL, there have 
been some changes in the dose conversion factors used. The staff presently uses the 
dose conversion factors listed in Regulatory Guide 1.109. This has resulted in a 
reduction of whole-body doses in accidents such as radioactive waste gas system fail­
ures due to the elimination of the beta skin dose as a whole-body dose, as was formerly 
used. 

Accident Analysis . 
The purpose of the environmental impact statement is to realistically estimate the 
impact on the environment from the proposed facility. In keeping with this, the staff 
has performed a realistic estimation of the radiological consequences of accidents, as 
shown in Table 7.2 of the environmental statement, using the source terms given in the 
proposed Annex to 10 CFR Part 50, Appendix D. The staff does not use the standard BWR 
source terms given i~ Regulatory Guide l.CC (now published as NUREG-0016), since the 
data of NUREG-0016 are used to calculate doses from routine releases rather than 
accidents. The conservative doses from postulated accidents will be published in the 
staff's safety evaluation report, which is scheduled to follow the publication of the 
final environmental statement • 

Gaseous Radwaste Releases 
Our calculated releases from the radwaste building ventilation system for LaSalle 
County Station, Unit Nos. 1 and 2, considered a decontamination factor (OF) of 100 
for particulate removal of HEPA filtration as recommended in Appendix B, Section 11, 
page C-85, to draft Regulatory Guide l.CC. The releases (without treatment) given in 
the table on page C-56 of draft Regulatory Guide l.CC are "prior to treatment" and 
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should be reduced by the DF applicable to the proposed treatment system. The staff 
has calculated the radwaste building effluent releases based on the HEPA filtration 
using a DF of 100 for particulates and a DF of 1 for noble gases and radioiodines 
using the reference (BWR-GALE Code) given in Section 5.5.2 (DES-OP). 

I. COMMONWEALTH EDISON COMPANY, App. A, Page A-19 

I-1. Transmission Line Tower Design 
The environmental statement has been revised accordingly. 

I-2. Protection against Land Erosion 
The staff has reviewed its own analysis and assumptions, and finds no reason to alter 
the assumptions, as suggested in Attachment A to the comment. Thus, the staff analysis 
stands as is, along with the conclusion that the failure to seed the exposed dike (for 
whatever extenuating circumstances) did contribute to the erosion problem. 

The change in area drained by the Run certainly will have reduced the total discharge 
resulting from any rainfall event. However, the changes in watershed geometry have 
changed the shape of the discharge curve, resulting in a higher peak discharge under 
certain circumstances (Sec. 4.2.1, p. 4-5) although the area under the curve is 
reduced. With respect to the proposed changes in Requirements 1 through 5 in Section 
4.2, correspondence between the staff and the applicant (see, for example, the May 24, 
1978, letter from Voss A. Moore, NRC, to Byron Lee, Jr., Commonwealth Edison Co.) has 
modified the requirements. The requirements, in their final form, are reproduced in 
Section 4.2.1 of this environmental statement. 

I-3. Protection against Land Erosion 
See response to comment A-3. 

I-4. Operating License Issuance 
The predicted fuel load date of early 1980 is based on the NRC staff estimates which 
take into account construction milestones and anticipated additional construction 
time. This estimate is current as of July 1978, but may be revised if warranted. 

I-5. Meteorological Data 
Section 2.4 of the environmental statement has been modified and addresses this comment. 

I-6. Tornado Probabilities 
This comment represents the opinion of the applicant. The difference in computed 
recurrence interval (i.e., 625 vs. 460 yrs) is not considered significant in light of 
the expected 40-year operating life of the facility. 

I-7. Atmospheric Dispersion 
The information concerning the frequency of atmospheric stagnation conditions based on 
Korshover is presented as an indicator of long-term, regional conditions. Onsite 
meteorological data have been used to describe local conditions in greater detail. 

I-8. Meteorological Data 
Section 2.4.4 of the environmental statement has been modified, as appropriate, as a 
result of this comment. 

I-9. Transmission Line Impacts 
Section 2.7 and Appendix B of the environmental statement have been revised accordingly. 

I-10. Cooling Lake Design 
Reduction in t~e cooling ·pond size is addressed in Section 3.2.2.1. 

I-ll. Radwaste Treatment System Modification 
Section 3 of the environmental statement is limited to descriptive text and proposes 
to make environmental impact assessments only in unusual cases. As the comment indi­
cates, impact evaluation of any facility changes are presented in Section 5.5 of the 
environmental statement. The resume of Section 5 notes that radiological impact 
evaluations have been updated to reflect the new source terms. 

I-12. Cooling Water Requirements 
The environmental statement has been revised accordingly. 

I-13. Cooling Water Requirements 
The environmental statement has been revised accordingly. 
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1-14. Cooling Water Recirculation 
The environmental statement has been revised accordingly. 

1-15. Cooling Lake Design 
The value indicated is based on a volume of 35 x lOG m3 (9 x 109 gal), calculated from 
data in the environmental report, Section 3.4.2. 

1-16. Cooling Water Reguirements 
The environmental statement has been revised accordingly. 

1-17. Cooling Water Additives 
The environmental statement has been revised accordingly. 

1-18. Water Filtration 
The environmental statement has been revised accordingly. 

1-19. Water Chlorination 
The environmental statement has been revised accordingly. 

1-20. Transmission Line Design 
The new information referred to was submitted as Supplement 6 to the ER and was too 
late to be included in the draft environmental statement. This information has been 
used to revise the final environmental statement (See Sect. 3.2.5). 

1-21. Slowdown Discharge to the River Impacts 
The environmental statement has been revised accordingly. 

1-22. Cooling Water System 
The environmental statement has been revised accordingly. 

1-23. Chlorination of Sewage 
The environmental statement has been revised accordingly. 

1-24. Water Discharge Quality 
The environmental statement has been revised accordingly. The correct value (i.e., 
806.7 mg/L) was cited in Section 3.2.4 of the draft environmental statement, and was 
used in the impact assessment. 

1-25. Terrestrial Sampling Program 
The staff agrees that monitoring for biological effects of induced changes in micro­
climate would be very difficult to implement. The continuing changes in land use 
cited in the comment may preclude establishing any permanent sample locations suitable 
for detecting the postulated effect if it occurs. Furthermore, as pointed out in this 
comment, the season most likely to have fogging and icing effects (i.e., winter), is 
the dormant season for woody and herbaceous vegetation. Consequently, the.requirement 
to monitor Stations 5 and 15 beyond the initial five-year program has been removed. 

1-26. Fog Monitoring Program 
Section 6.2.1 of the environmental statement has been expanded, where appropriate, to 
include a fog-monitoring program. This program will begin as early as possible (in 
an effort to obtain one full year of fogging data prior to one-unit operation) and 
continue until there is at least one 12-month period of data collected reflecting two­
unit operation. 

1-27. Aguatic Impacts 
The staff did not mean to imply a 100% mortality for all organisms entrained through 
the condenser. The intent was to indicate that some of the organisms will be killed 
as a result of this passage. The actual percent mortality will vary depending on the 
species group (see Ref. 18, Sec. 5). Therefore, the environmental statement has been 
changed to reflect this intent. 

However, at the CP stage the staff did conservatively assume that 100% of the aquatic 
biota pumped from the Illinois River had been "removed" and not returned. It was 
concluded in the FES-CP that even at minimum flows (less than the 7-day 10-year 
recurrence-interval low flow) this impact was acceptable. The staff further qualified 
this assumption by noting that indeed not all of the biota entrained would be lost. 
The OL environmental statement does not differ from these assumptions and conclusions. 

1-28. Aquatic Impacts 
The environmental statement has been revised accordingly. 
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I-29. Atmospheric Factors . . . . 
The "unknown multiplier" referred to by Commonwealth Ed1son Co. 1n th1s comment 1s 
documented in the March 1976 version of Regulatory Guide 1.111 and in NUREG-0324 
(September 1977). This "adjustment" to the straight-line airflow model to accou~t for 
spatial and temporal variations in airflow is based on a comparison of atmospher1c 
dispersion models using data from the Braidwood site. Results of radiological moni- • 
toring programs provide only estimates of airborne concentrations, and the results of 
radiological monitoring programs are not considered completely sufficient to charac­
terize spatial and temporal variations of airflow. However, the results of the radio­
logical monitoring programs at the Dresden and Quad Cities sites indicate that the 
adjustments in relative concentration (x/Q) and relative deposition (D/Q} as used for 
the LaSalle County Station site area are reasonably conservative. 

I-30. Dose Assessments 
The dose assessments in the environmental statement are based on the staff's source 
terms and meteorological evaluation, and not that of the applicant. 

I-31. Dose Assessments 
The use of special shielding at the LaSalle County Station to minimize direct radia­
tion and skyshine dose rates is mentioned in the revised section on direct radiation 
(Sec. 5.5.2.4) of the environmental statement. However, for purposes of its analysis 
the staff relies on its own conservative estimate. 

I-32. Dose Assessments 
The environmental statement has been revised accordingly. 

I-33. Revision of Table S-3 
The NRC staff has revised the appropriate sections of the environmental statement to 
reflect recent information relative to the staff's views on radon-222 values and 
impacts, and the revised Table S-3. 

I-34. Radon Releases 
See the response to I-33. 

I-35. Economic Impacts 
The environmental statement has been revised accordingly. 

I-36. Meteorological Monitoring 
The environmental statement has been revised accordingly. 

I-37. Terrestrial Ecology Monitoring 
The sentence has been revised to read "discontinued as scheduled." 

I-38. Radiological Monitoring 
The bi-weekly frequency for charcoal air sample cartridges is acceptable for pre­
operational radiological environmental monitoring, but a weekly frequency will be 
needed for the operational monitoring program. The change in sampling and analysis 
frequency from weekly to bi-weekly will be determined on documentation of increased 
sensitivity during operational monitoring at the LaSalle County Station area. 

I-39. Radiological Monitoring 
The composite surface water sampler recommended by the NRC staff will be required for 
the operational radiological environmental monitoring program. However, weekly grab 
samples are acceptable for preoperational monitoring. 

I-40. Radiological Monitoring 
The LLD's submitted by Commonwealth Edison Co. in Attachment D to their comments are 
acceptable to the NRC staff, and reference to those LLD's in the draft environmental \ 
statement (i.e., Sec .. 6.2.5} has been deleted. 

I-41. Lake Management Program 
Section 6.2.6, "Lake Management Program," has been corrected so that the initial 
sampling period for fecal and total coliforms and fecal streptococci is consistent 
with that specified in Enclosure Comment 3 of the December 13, 1976, NRC letter to 
Commonwealth Edison Co. 

I-42. Lake Management Program 
In accordance with the Atomic Safety and Licensing Board's decision (as noted in 
Sec. 6.2.6), the staff will still require that the applicant consider all possible 
recreational uses of the cooling lake. In developing their recreational use plan, the 
applicant should, of course, weigh all potential significant costs (such as public 
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safety and liability, increased rate-payer burden, and degradation of water quality) 
with the potential benefits of providing the public with a recreational area. 

The staff takes note of Commonwealth Edison Co.'s comments regarding the size of the 
shoreline, and the possibility that higher-powered boats may hinder the use of the 
lake by smaller vessels (i.e., canoes, rowboats, and sailboats). However, the staff 
would like to point out that there will be approximately 500 m (1500 ft) of shoreline 
adjacent to the designated recreational area (see Fig. 5.6-1 of the OL-stage ER), and 
that the average depth of the cooling lake will be 4.7 m (15ft) (see Table 3.1). 
Thus, it appears that there is adequate shoreline available for various recreational 
uses, and the lake should have enough depth to prevent the resuspension of bottom 
sediments due to powerboat operation. 

The error in Section 6.2.6 pointed out by Commonwealth Edison Co. has been corrected 
in the environmental statement. The sentence in the draft environmental statement 
should have had "swimming" as an example of primary-contact sports, and "boating and 
fishing" as examples of secondary-contact sports. 

1-43. Aquatic Ecology Monitoring 
The environmental statement has been changed to reflect the applicant's commitment to 
monitor aquatic biota in concert with thermal studies. 

1-44. Radiological Monitoring 
The NRC will base changes to the operational monitoring program on the results obtained 
at the LaSalle County Station during the two years of monitoring. 

1-45. Scheduled Station Operation Dates 
The environmental statement has been revised accordingly. (See also response to 
comment 1-4.) 

1-46. Health Effects of Alternatives 
This comment expresses the opinion of the applicant. In that the applicant agrees 
with the staff about the conclusion of Section 8.3.2 (i.e., that the nuclear fuel 
cycle has substantially less environmental and health impacts than does the coal fuel 
cycle), no response is necessary. 

I-47. Load Growth Estimates 
Commonwealth Edison Co. forwarded new information on load forecasts on June 2, 1978, 
after the draft environmental statement was published in March 1978. The staff has 
examined this material to see what impact it may have on the conclusions reached in 
the draft environmental statement. 

Of the material submitted, only two items could alter the substance of the staff's 
assessment. These are the load forecasts and load additions presented by the Common­
wealth Edison Co. With respect to load forecasts, the applicant has reduced its 
official projection from ~.5% (1976 thru 1983)* to 5.4% (1976 thru 1983).** In the 
draft environmental statement, the staff examined lower forecasts than the above in 
evaluating the need for power. Specifically, the staff examined forecasts by the 
Federal Energy Administration (FEA) and Oak Ridge National Laboratory (ORNL). These 
lower forecasts were 4.23% and 4.8%, respectively. More recent forecasts by the 
applicant which are in closer agreement to these latter forecasts do not alter the 
staff's assessment, but only confirm the substance of the previous assessment. 

Projected load additions by the applicant are substantially the same as set forth 
previously. The operation of Braidwood and Byron nuclear power plants will be subject 
to subsequent licensing action, and were accordingly not included in the staff's 
assessment of the LaSalle County Station's impact on reserve margin. By removing 
these plants from the load addition forecast, the staff and applicant's capability 
figures are different by about one percent. This difference does not warrant change 
of the assessment in the environmental statement. 

*Table 8.11, DES. 
**Table 1.1-7, Supplement 6, Environmental Report, 1 June 1978. 
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J. U.S. DEPARTMENT OF ENERGY, App. A, Page A-4 

J-1. Surface Water Characteristics 
The staff does not believe that discharges from the station will have a measurable 
effect on the chemical quality of the river. At a maximum waste water discharge of 
7 x l0-4 m3/s (10.4 gpm) containing 19 mg/L of 5-day BOD from the sanitary tertiary 
treatment system (Sec. 3.2.4.5), a cooling lake blowdown rate of 1.50 m3/s (53.1 cfs), 
and a 7-day 10-year recurrence-interval river low-flow rate of 91.4 m3/s (3230 cfs) 
(Sec. 2.3.2), the contribution of BOD to the river from this source would amount to 
about 1.5 x 10-4 mg/L. This should be compared to the measured values of BOD ranging 
from 3 to over 6 mg/L in the river in the vicinity of the station site. 

Also, because of the nature of the chemicals added to the water during station opera­
tion and again considering the dilution that will be affected in the river, the staff 
believes that the COD contribution will not be measurable. 

J-2. Terrestrial Ecology 
As for most terrestrial habitats, the majority of birds near the LaSalle County Station 
site are passerines (songbirds), accounting for 76% of the summer residents in all 
habitats based on Forbes-Gross strip census data for 1976 (Sec. 2, Ref. 17). A critical 
habitat requirement analysis was not undertaken because of the lack of detectable 
adverse impacts attributable to construction (Sec. 2.5.1.2, p. 2-20). 

J-3. Terrestrial Ecology 
The staff review of the data, which included Forbes-Gross strip censuses of the four 
major habitats near the site, does not support a conclusion of data inadequacy but 
rather supports the applicant's conclusion (ER, Sec. 2.2.2.8.3, p. 2.2-46). For 
example, using 1976 data (Sec. 2, Ref. 17), the community similarity between the two 
transmission-line locations (the only replicated habitat) is less than or equal to the 
community similarities between any other two habitats. Thus, the staff conclusion 
{Sec. 2.5.1.2, p. 2-20) agrees with the applicant's conclusion that there is no dif­
ference in bird populations among habitats. 

J-4. Cooling Lake Effectiveness 
The average circulation time on p. 3-4, first sentence, should read 5.5 days instead 
of five days. This is just an approximation, and reflects an average of various 
circulation efficiencies. Since the parameters used in the blowdown-temperature 
calculation were conservatively chosen (see Sec. 5.3.1.4), the staff does not believe 
that larger temperature excesses will occur. 

J-5. Radioactive Wastewater Disposal 
The environmental assessment of the radioactive waste treatment is the subject of 
Section 3.2.3 of this environmental statement. Additionally, a description of the 
radioactive waste treatment systems and the staff's evaluation of the systems will be 
contained in the Safety Evaluation Report for the LaSalle County Station, Units 1 and 
2, and will be published fol.lowing publication of th~s environmental statement. 

J-6. Ecological Impacts 
The staff's assumption that inundation of the cooling-lake area will affect wildlife 
populations proportionate to the area flooded {Appendix I of the OL-DES, page I-36) 
was reaffirmed by the staff during the site visits. At those times, the staff noted 
that the habitats (and their distribution) within the lake perimeter were similar to 
those within the rest of the township. Furthermore, the issue of secondary effects on 
riparian habitats downstream from the cooling lake due to the reduced discharge (espe­
cially into Armstrong Run) was considered by the staff. However, the staff concluded 
that the riparian habitats affected are not capable of providing critical habitat 
components. For example, escape cover is better supplied by the hedgerows along fence 
lines and, as implied above, these were distributed in proportion to area. 

J-7. Biological Effects 
The staff agrees with this comment. However, given the preexisting stresses on water­
fowl (Sec. 4.2.2, p. 4-7), the effect of increased habitat (in spite of the increased 
risk of disease problems for waterfowl) is expected to be beneficial to the waterfowl 
populations. 

J-8. Transmission Corridor Ecological Effects 
The staff is fully aware of the concern among ecologists about community fragmentation, 
and shares these concerns. However, due to the predominantly agricultural character 
of the region, no such effects are anticipated (see also comment E-2). 
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J-9. Cooling Lake Heat Release 
The total energy loss from the smaller pond will be slightly higher (due to lower 
thermal efficiency of the plant due to higher cooling-water temperature) than from a 
larger one. Due to higher water temperatures, the relative amounts of energy lost in 
the latent and sensible-heat transfer processes will also change, with the latent heat 
flux increasing faster than the sensible heat flux. 

J-10. Cooling Lakes Impact Comparison 
The heat load of the Dresden cooling pond is slightly higher (12.5%) than that of the 
LaSalle County Station facility. This difference is significant only for full opera­
tion of both facilities for several days (thermal lag of the ponds). 

Differences in topography and climate of the two sites are very small--a one degree 
(F) difference in air temperature between the two locations is trivial compared to an 
onsite air-water temperature difference of up to 80° or 90°F. The staff position is 
that the observations of steam fog and icing at Dresden since it began operating in 
the closed-cycle mode are applicable to the LaSalle County Station. The differences 
in the heat load, terrain, and climate mentioned in the comment are much smaller than 
the accuracies of the models used by the applicant in predicting fogging and icing. 

J-11. Socioeconomic Impacts 
Assuming the employment multiplier of 2.2 (Reference: Erik J. Stenehjem, et aZ., "A 
Framework for Projecting Employment and Population Changes Accompanying Energy Develop­
ment," August 1976), about 890 new jobs may be created directly and indirectly by 
primary employment at the LaSalle County Station. The majority of these jobs, par­
ticularly ancillary service positions, would likely be filled by the local labor 
force. Therefore, the total population increase due to the operation of the LaSalle 
County Station will not likely exceed the 1500 persons who make up the population in 
the daily commuting region for the facility. Some of these families will be located 
in communities near the plant (e.g., Ottawa, Marseilles, Streator, and Joliet). Addi­
tionally, in 1970 there were 48 towns with a combined population of over 100,000 
within 40 km (25 mi) of the facility (ER Table 2.1-3). Considering the large number 
of towns and the baseline population, both in the vicinity of the facility and within 
the daily commuting distance, the population-related impacts in any single location 
should not be significant enough to create a financial stress on the local government. 
Assuming one-third of the primary workers would be relocated in the local communities, 
and conservatively assuming 3.5 persons per family of those workers, the population 
influx relocated in these communities would not exceed 500 persons. In addition, most 
of the secondary and induced job opportunities generated by the primary employment 
would likely be supplied from the local labor market. Consequently, the population 
impacts from the increases of secondary and induced jobs will likely be minimal. 

J-12. Socioeconomic Impacts 
As noted in the above comment, the population-related impacts due to operation of' the 
facility will not be significant enough to create a financial stress on the local 
government. 

J-13. Health Effects 
Comparisons of the health effects of the coal and nuclear fuel cycles must reflect 
current facts until new data become available; there is no technically defensible 
method of accurately quantifying future effects of new or pending regulations on 
current data. However, the effect of new regulations on the coal industry do add to 
the uncertainty of the coal-effects data (see Sec. 8.3.2). 

J-14. Health Effects 
The NRC staff disagrees with the suggestion that the comparison presented is "slanted 
in favor of the nuclear health effects described in the text." If anything, the oppo­
site is the case. Current state-of-the-art analyses of the coal fuel cycle do not 
quantify~ coal long-term impacts from the coal fuel cycle (e.g., toxic trace metals 
leaching to water supplies from piles of coal ash or flue gas desulfurization sludge, 
impact of the greenhouse effect, and bioaccumulation and cycling of toxic trace metals 
deposited from plumes emanating from coal-fired plants) or health effects from sulfur 
oxides and total suspended particulates to current pupulations outside an 80-km (50-
mi) area surrounding a coal-fired plant. 

On the other hand, health-effects estimates for the nuclear fuel cycle represent esti­
mates of reasonably long-term impacts on the entire U.S. population as a result of 
deposition, resuspension, bioaccumulation, and cycling of radionuclides in every major 
pathway currently known to exist. 
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Furthermore, the effects listed for the coal fuel cycle were taken from work at Brook­
haven National Laboratory under the aegis of ERDA (now DOE). That work was recommended 
by Dr. R. G. Cooper, Division of Technology Overview, ERDA, on.February. 15, 1977, as 
the best analyses of the coal fuel cycle available at that time. NRC accepted that 
recommendation and was promised new information as it became available. The only 
major modifications of that original work which NRC is aware of are the estimates 
being prepared by Dr. Leonard Hamilton and his staff at BNL in support of the Risk/Impact 
Panel of the Committee on Nuclear and Alternative Energy Systems (CONAES) of the 
National Academy of Sciences. However, that work, which was scheduled for completion 
in June 1977, has yet to be published. 

J-15. Water Consumption 
As a result of this comment, the values in Table 8.6 have been recalculated and changed 
accordingly. Specifically, the value given for water consumption was in error for the 
nuclear facility. The correct value is now given in this environmental.statement. It 
should be noted, however, that the coal value (~ 73 m3/min or 19,000 gpm) is that for 
three 800 MWe units (2400 MWe total), and the nuclear value (84m3/min or 22,000 gpm) 
is that for the LaSalle County Station (2156 MWe total, see Table 10.1). Correcting 
for the differing capacities, the ratio of the two values is about 0.78, or nuclear is 
about 22% less efficient than coal, due to lower operating pressures and temperatures. 

J-16. Health Effects of Alternatives 
The NRC staff disagrees with the claim that "discrepancies ... create artificially 
high morbidity and mortality events due to coal." As stated in the text of the environ­
mental statement (see, for example, footnote i of Table 8-7, and Appendix F), the 
estimated potential risk from the nuclear fuel cycle (from mining, milling, transport, 
fission, etc.) is to the entire U.S. population, while the major impacts from the coal 
fuel cycle (from combustion of coal) were restricted to a typical population of 3.8 
million people within 80 km (50 mi) of a coal-fired plant. The more restricted area 
used in the coal-impact estimates represents an affected area as defined by the gaseous­
emission plume; the population figure represents an average of numerous population 
estimates for existing and proposed generating facilities. 

As stated in the environmental statement, the population density assumed for the 
uranium fuel cycle is based on actual (Census Bureau) U.S. po~ulations. In the case 
of nuclear power plants, the typical density is 60 persons/km (160 persons/mi 2 ). 
Furthermore, real differences in populations (and health effects) between coal and 
nuclear power plants may be even greater than indicated since coal-fired plants tend 
to be closer to load (urban) centers than nuclear power plants. 

K. U.S. ENVIRONMENTAL PROTECTION AGENCY, App. A, Page A-7 

K-1. Reduction in the Size of the Cooling Lake 
As indicated in the environmental statement, the size of the lake was reduced in 
accord with a settlement agreement referred to in the initial decision rendered by the 
Atomic Safety and Licensing Board on September 1973, and was again slightly reduced 
further to its present size, which is less than half its original design. 

In its calculations to determine compliance with thermal limitations, the staff con­
servatively chose various operational and environmental parameters (see Sec. 5.3.1.4). 
These included a 100% plant capacity, extreme values of equilibrium-temperature and 
heat-exchange coefficients, maximum and minimum river temperatures, and low river 
flows. As a result of these calculations, the staff concluded that the thermal dis­
charge from the facility into the Illinois River will satisfy the state thermal water­
quality standards. 

Condenser inlet temperatures will be the same as those of the blowdown calculated by 
the staff in Table 5.2. These should be compared to the applicant's calculated plant­
intake temperatures as indicated in Table 5. 1. In view of the higher degree of con­
servatism used by the staff in its calculation, the staff believes the applicant's 
values, although somewhat lower, are not unreasonable. 

K-2. Design and Operation of the Makeup-Water Intake Structure 
The environmental statement has been revised to indicate the location of the intake 
structure on the IllinQis River. Monitoring of aquatic biota in the river, entrain­
ment studies of fish eggs and larvae, and fish impingement are discussed in Sec­
tion 6.3.5. 
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The staff concurs with the comment that there are other intake designs that could 
further minimize entrainment and impingement effects.. However, biological studies 
done by the applicant (Sec. 2.5.2) indicate that this stretch of the river is low in 
biological productivity and that many of the fishes are in poor condition as a result 
of a high pollution load. The dominant fishes in this stretch of river are pollution­
tolerant species (e.g., green sunfish and black bullhead) that are low in abundance. 
Most of them show signs of parasite infestations and physiological stress. Given 
these biological data, the low average intake velocities of 0.15 m/s (0.5 fps), the 
maximum intake velocity of 0.3 m/s (0.9 fps), and low makeup-water requirements 
(maximum of 28.2 m/s or 92.5 cfs), the staff believes that expenditure of the costs 
associated with additional impingement-mitigating measures is unwarranted. If the 
quality of the river should improve in the future and/or high impingement levels are 
demonstrated, the intake structure can be retrofitted with fish-return devices at that 
time. 

K-3. Water Velocity at the Intake Screens 
As stated in Section 3.2.1, Figure 3.1 is the average annual intake at 100% plant 
capacity. At 72% plant capacity, the average annual intake will be 2.2 m3/s (78 cfs) 
as shown in Table 3.3-1 of the ER. The environmental statement has been revised to 
clarify this. 

K-4. Integrity of the Cooling-Lake Dike 
The integrity of the dike(s) and the potential effects, should a breach occur, were 
considered and discussed during the construction-permit review of the LaSalle County 
Station. 

A detailed discussion is contained on p. XII-23 of the FES-CP and on p. 12 of the 
Safety Evaluation Report of the LaSalle County Station dated 15 August 1972. In brief, 
the staff stated at that time that it had reviewed the design and stability of the 
dike, particularly the design factors used for the combined steady-state seepage and 
earthquakes, and had found them adequate and the design acceptable. The staff con­
cluded that these design criteria proposed by the applicant (including the water levels) 
are at least as conservative, and in some instances considerably more conservative, 
than those used by other Federal agencies for the design of similar facilities. 

K-5. Water-Use Diagram 
The diagram has been revised accordingly. 

K-6. Sanitary Waste Disposal 
The sanitary waste system is described in Section 3.2.4.5 of the environmental state­
ment. It was built and will be operated in compliance with the construction permit 
and NPDES permit issued by the Illinois Environmental Protection Agency (EPA). One 
requirement of these permits is that by-product sludge from the sanitary waste treat­
ment fac~lity be disposed of in an environmentally acceptable manner. The applicant 
satisfied this requirement by obtaining a sludge-disposal permit from the Illinois 
EPA. This permit allows disposal at one of two sanitary landfills. 

The sanitary waste treatment facility is operated by trained and licensed personnel 
who are certified by the Illinois EPA. Likewise, maintenance staff service the 
facility as necessary. 

Additional details regarding the applicant's sanitary waste treatment facility are 
found in Section 5.4 of the ER-OL and in the applicant's 24 August 1978 letter to 
Ronald L. Ballard, NRC. 

K-7. Radwaste Liquid Discharges 
The LaSalle County Station, Unit Nos. 1 and 2, are boiling water reactors which do not 
have blowdown. The steam condensate from the condenser hotwell is treated by deep-bed 
condensate demineralizers and the beds are ultrasonically cleaned and periodically 
replaced. The radwaste treatment systems are designed to treat the cleanup waste­
water through an evaporator. The evaporator bottoms are solidified for offsite burial. 
Most of the cleanup wastewater from the evaporator is reused. However, a small frac­
tion of this treated water is discharged to the environment and is included in the 
liquid effluent considered in Sections 3.2.3 and 5.5.2 of the environmental statement. 

K-8. Radiation Exposure during Transportation of Irradiated Fuel 
Section 5.5.2.4 of this environmental statement provides an updated analysis of the 
information found in Section V.E.5.b of the FES-CP, which was included in Appendix I 
of the draft environmental statement, p. I-48. (The EPA's comment contains an erroneous 
reference top. 148 of Appendix I.) 
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As noted in Section 5.5.2.4, background information leading up to the values cited 
both in that section and in Appendix I of the DES is found in WASH-1238, "Environ­
mental Survey of Transportation of Radioactive Materials to and from Nuclear Power 
Plants." Specifically, Chapter V of WASH-1238 addresses the impact of transporting 
irradiated fuel. 

According to Subsection D.3 of Chapter V of WASH-1238, the radiation levels will 
rarely exceed 50 to 60 mrem per hour at the vehicle {i.e., that containing the irra­
diated fuel) surface. At 1m {3ft) distant this would be reduced to 25 mrem per 
hour, and at 2 m {6 ft) it would be further reduced to 10 mrem per hour. 

Based on the above values, an onlooker from the general public might receive up to 1.3 
mrem if he spends three minutes very close {i.e., 1 m) to the railcar containing the 
irradiated fuel. This represents a conservative upper-bound estimate, however. 

On the other hand, a brakeman is expected to spend only one to ten minutes per trip in 
the vicinity of the train car; it is also assumed that there will be ten brakemen 
involved during an entire shippage. These estimates, along with the radiation values 
noted above, result in an average exposure of about 0.5 mrem per brakeman per shipment. 
Therefore, the values quoted in Appendix I to the DES are correct. The primary 
differences between the two exposures are distance, exposure time, and exposure fre­
quency. Also, the exposure to the onlooker is a conservative upper-bound estimate, 
whereas the exposure to the brakeman is an average estimate. Also, as noted in the 
EPA comment, both exposure estimates are far below the Federal Radiation Council's 
recommended exposure limit of 500 mrem/yr for individuals in the general population 
{see footnote b of Table 5.15 of this environmental statement). 

K-9. Population Exposure to Radiation 
The staff does not believe that presently available models are capable of making such 
projections (i.e., long term and worldwide) with meaningful results. The staff has 
determined that present methods sufficiently represent the population exposure due to 
operation of this plant. 
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State of Illinois, Department of Public Health. 
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U.S. DEPARTMENT OF AGPIICULTURE 
ECONOMICS, STATISTICS. ond COOPERATIVES SERVICE 

WASHINGTON, O.C. 20250 

~larch 30, 1978 

Draft Environmental Impact Statement 

George W. Knighton, Chief 
Environmental Projects Branch 
Division of Site Safety and 
Environmental Analysis 

Washington, D. C. 
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We have no comments on the Draft Environmental Statement 
related to operation of La Salle County Station, Unit Nos. 
1 and 2, Commonwealth Edison Company. 

ML-L~ 
MELVI~ L. COTNER 
Director 
Natural Resource Economics Division 
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UNITED STATES 0EPARTM~NT OF AGPUCUL TUAE 

P'OA£sT SERVICE 

NCRT~EA!ITERN Al=t~A S":""'TI: A""O PR!V4TE f"CAE!ITRY 

37Q REED C!OAO- .liii!Ct:H,.AL.L.• PA. 19008 

(215) 596-1672 1950 
May :.6, 1978 

)!r, George l-1, !Cnighton, Chief 
EnviroP~ental Projects Branch l 
Division of Site Safety 

and Enviror.~ental Ar.alysis 
u. s. Nuclear Regulator] Commission 
Wash., D. c. 20555 

Dear t1r. K.'1igl:ton: 

Refer to: Docket ~os. 50-373, 
Draft Enviror~ental 
LaSalle County, IL 
Unit Nos. 1 and 2 

((i) 

SC-374 
Statement 

Planting trees along the edge of the cooling lake would keep 
it somewhat cooler in the Stl1111l\er. Some flowering shrubs and trees 
(e.g. crabapple, viburmm, pyracantha) would enhance the recreational 
value of the area within the site boundaries. 

Not much is written about transmission lines - will there be a separate 
statement? The right-of-way should be managed to furnish some wildlife 
habitat and have as natural an appearance as possible. 

Than.'< you for t."-e opportunity to review this Statement. 

Si."'lcerely, 

/7J ./ .... , ' 

;
. c.~-_¥Z?.:d;.-,.ft.l/-0 

;,-;:: DALE C. VA.'ID.E:NET.;RG 
staff Director 
Environmental Quality ~~aluation 
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UNITED STATES DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

50 .. 313 
37'1-

P. 0. Box 67B, Champaign, IL 61820 

Mr. George W. Knighton 
Chief, Environmental Projects Branch 1 
Division of Site Safety and Environmental 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Mr. Knighton: 

&
> ~-..:..:~p~f~_7. 1978 
>·"' ,..,, .. _ .... ;; .. :,: 

~1'(,,\ '{'''· ~,\: 
:,.~v .. ,, /,'f) ~.\ 

Analystrs: ~ · .. -. · ·l --·- ·.1 .. i 

.-:. •I. ~~'"' ... "' 
\~.., .,;,;'Z!~~ 

' ' '. 
I : .. ;· . -. ~ 

"'• ,. 

This is in response to your letter dated March 27, 1978;'" requ~sting 
comments on the draft environmental statement related to the operation 
of the LaSalle County Station, Unit Nos. 1 and 2, Commonwealth Edison 
Company dated March 1978. 

r
Page 4-3, lines 3 and 4 - Local landowners reported to the staff 
that Armstrong Run has never required maintenance, etc. Visual 
investigation indicates-scmu! dredging and straightening may have taken 
place since the original ditch was made or formed. Spoil from dredging 

lwas piled along the ditch which created higher banks, therefore, steeper, 
more erosive areas along the ditch. 

[

Page 4-6 - Requirements, Item 4 - In regard to the reshaping and 
revegetation, there may be critical sections along curves that may 
require rip-rap instead of vegetation to obtain stabilization. During 
the time of reshaping the determination should be made whether to rip­
rap or revegetate. 

f
Page 4-6, Item 5 - The clay deposits are only a minor possible 
contributing factor to the erosion problem. However, there are several 
locations where the silt (clay deposit as the report refers to) are 
deflecting the channel flow into the banks causing the ditch banks to 
erode. In these instances it would facilitate channel flow, reduce the 
erosion potential, and help insure the revegetation to become established 

LbY removing critical silt bars. 

We appreciate the opportunity to review and comment on this draft 
environmental statement. 

Sincerely, 

~~~ 
Daniel E. Holmes 
State Conservationist 

cc: R. Smith 
Allan Madison 
R. M. Davis, Administrator, SCS, Washington, D.C. 
Office of the Secretary, USDA, Washington, D.C. 
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Mr. George w. Knighton 
Environmental Projects Branch 1 
Division of Site Safety 

and Environmental Analysis 
Nuclear Regulatory Commission 
Washington, DC 20555 

Dear Mr. Knighton: 

JUN B 1978 

This is in response to your transmittal dated March 27, 1978, in which 
you invited the Department of Energy (DOE) to review and comment on the 
Nuclear Regulatory Commission's draft environmental impact statement 
related to the LaSalle County Station, Unit Nos. 1 and 2, Commonwealth 
Edison Company. 

We have reviewed the statement and have determined that the proposed 
action will not conflict with current or known future DOE programs. 
Staff comments are enclosed, which you may wish to consider in the 
preparation of the final statement. 

Thank you for the opportunity to review and comment on the draft 
statement. 

Sincerely, 

7 .~~ ~
~ ? 

./I {/{u.zt/t'b.{.. 
.~ • nningtp , Director 

of P~ram Review and Coordination 
Office of NEPA Affairs 

Enclosure: 
DOE Staff Comments 

7S 1 .,;, ':'0•)6,; -~~r 
!J (1c0 % 
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J-2 

J-3 

J-4 

STAFF COMMENTS ON THE U. S. NRC DRAFT EIS 
LASALLE COUNTY STATION, UNITS NOS. 1 AND 2 

COMMONWEALTH EDISON 

Section 2.3.4.1 (and 5.3.5) Surface Water 

I According to the document, "in the vicinity of the plant, the Illinois 
River is characteristic of a river recovering from upstream pollution." 
(page 2-11). At the river where the ?ffluent from the cooling lake will 
be discharged, the dissolved oxygen (DO) concentrations approaches the 
minimum standard during the warm season (see Table 2.4). The discharge 
of heat and diluted sewage and chemicals may cause s1gnificant effects on the 
DO content of the river. The depletion may occur by reducing the partial 
pressure of oxygen, biochemical oxygen demand (BOD), and chemical oxygen 
demand. The effects would be most significant in the summer months. The 
possible occurrence of DO depletions below the standard and alternatives 

~to avoid the depletions should be considered. 

-i' 

Section 2.5.1.2 Fauna 

[

Birds - the failure to mention songbirds in this section is an obvious 
deficiency. In most terrestrial habitats, the majority of bird species 
present are songbirds. In addition, some species have critical habitat 
requirements and are indicators of habitat quality, which should make their 
treatment important to a study of this type. 

[

The lack of statistical difference between locations indicates that bird 
studies were not adequately conducted in the six plant community types 
mentioned in 2.5.1.1. Roadside observations alone are inadequate for a 
study of this type. 

Section 3.2.2.1, Table 3-4, pp 3-1, 3-4; 3-2 Circulating rate 

The approximate cooling lake water residence time of 5 days is apparently 
based on an assumed circulating efficiency of about 95%. Table 1 describes 
the residence time of the cooling lake water with various assumed circulating 
efficiencies. If the circulating efficiency is considerably less than 95%, 
the temperature of the effluent from the lake would be higher than that 
determined in the study. The result of the higher temperatures on the river 
quality would be a larger temperature plume in the river, possible lowering 
of the DO content of the river, and stimulation of BOD and COD increases. 
In the event that the 95% value is uncertain the effects caused by lower 
circulating efficiencies should be evaluated. 
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Table 1. Residence Time of Cooling Lake Water with Assumed Circulating 
Efficiencies 

Assumed 
Efficiency (%) 

Residence 
Time (days) 

95 5.4 

90 5.1 

85 4.8 

80 4.5 

Section 3.2.4 

[

The facilities for handling radioactive wastewater were not included. 
It is not clear whether the plan for handling the radioactive wastewater 
has been approved. Whether the plan has been approved or not, it is expected 
that the final decision for the plan is made only after the alternatives to 
radioactive wastewater discharge and their respective costs are evaluated. 

Section 4.2 Impacts on Terrestrial Environment 

(and V-8 C. Biological Impacts (Appendix I) 

in only the flood area may not be valid. Research in the Columbia River 
Basin indicates that riparian areas may provide critical habitat components 
for wildlife in adjacent areas. For example, components vital to birds, such 

(

Any assumption that lake construction adversely impacts wildlife habitat 

as escape cover or sources of grit, would be eliminated, possibly affecting 
bird populations beyond the boundary of inundation. 

Section ~.4.1.1 Biological Effects 

[

Onsight - Congregation of large numbers of water-fowl for extended periods 
can result in disease problems, particularly if this lake stays open through­
out the winter. Possibly may not be benefici~1 to waterfowl. 

Section 5.4.1.1 Offsite Transmission Corridors 

l
An emerging concern among ecologists is the ecological effects of community 
fragmentation. Subtle edge effects may lead to significant woodland interior 

J-8 effects over time. Such effects include compositional changes toward 
retrogressive succession. Subtle ecological changes, therefore,~ 
necessarily mean insignificant impacts. 

A-5 

J-9 

J-10 

- 3 -

Section 5.4.1.2 

r
it is stated that the reduction of the cooling pond size by 54% will 
increase the temperature of the water in the pond which will result in 
increased fluxes of heat and moisture. This is a correct statement, however 

. it is not stated whether the total release of heat and moisture to the 
1 atmosphere will increase. Due to the smaller surface area of the pond, 
l the total release of heat and moisture to the atmosphere may not change 
Lappreciably. 

[

In the Staff's Analysis of 5.4.1.2 the comparison of the impacts of the 
Dresden cooling pond to the projected impacts of the LaSalle pond may not 
be fair. The Dresden cooling pond has a higher heat load and presumably 
is subject to slightly different meteorological and topographical effects. 

Section 5.6 Socioeconomic Impacts 

[

The socioeconomic analysis in this report is weak. Important issues are 
J-11 not addressed. For example, if 403 direct jobs are created, how many 

ancillary positiors are expected and who will fill them? The size of the 
employment and population impact may be underestimated by half. In addition, 

[
what increased expenses (public infrastructure) are likely in the areas 

J-12· of general government, roads, water, sewers, solid wastes, etc.? 

Section 8.3.2 Health Effects 

!
All morbidity and mortality data is based on historical trends. Effluents 
from the work place conditions in the nuclear fuel cycle have been strictly 
regulated since the infancy of the industry, while effluents from and work 
place conditions in the coal fuel cycle have only recently been or are 

J-13 currently being considered for regulation. Although this fact is mentior.e~ 
in the text it is not considered in the calculations from which the healtn 

l
risk comparisons are ~ade. This fact prejudices the·resu1ts in favor of 
the nuclear cycle. · 

Uncertainties in health effects resulting from the nuclear cycle waste 
management, reprocessing, serious accidents, and from the coal cycle long 
range transport, effluents besides S02 particulates secondary effects, create 

J-14 1 opportunities for bias. Overall interpretation of these uncertainties by 
1 the author is slanted in favor of the nuclear health effects described in 
• the text (i.e. genetic related diseases, serious accidents) are not included 
[_in the calculations of the table. 

J-15 

Table 8.6 Water Consumed 

~uclear power generation is currently less therma11y efficient than coal 
power generation, approximately 30~ vs 40%. Since the primary consumptive 
water use in both processes is cor.densor cooling, water cons~mption should 
be higher for nuclear facilities on a ~e~ MWe of product produced basis. 
The table seems to show the opposite. 
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Tables 8.7, 8.7a, 8.7b, 8.8, 8.8a, 8.8b 

The discrepancies between the populations at risk to the coal fuel cycle 
and the population at risk to the nuclear fuel cycle are significant and 
create artifically high morbidity and mortality events due to coal. 

The entire U.S. populations with a density of~ 71 people per square mile 
is used to calculate excess morbidity and mortality events per 0.8 GWe for the nuclear cycle. 

A regional population with·a density of 425 people/sq mile mile is used 
to calculate excess morbidity and mortality events per 0.8 GWy for the 
coal cycle. Even correcting this coal population by 1/2 as suggested in 
the footnotes leaves population density for coal at 212 people/sq mile. 

The number of events occuring fn the general public calculated on a per 
GWy of electricity produced will be more significant in a highly 
populated area where more people are at risk to exposure. 

A-6 
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Mr. George W, Knighton, Chief 
Environmental Projects Branch 
Division of Site Safety 

and Environmental Analysis 
u.s. Nuclear Regulatory Commission 
WaahiDgtou, D.C. 

Dear Mr. Knighton: 

JUL 261979 

RE: 78-022-701 
D-NRC-F06008-IL 

In response to your letter dated JUDe 1, 1978, we have completed our 
review of the Draft Environmental Impact Statement (EIS) for the opera­
tion of LaSalle County Station, Unit numbers 1 and 2, LaSalle County, 
Illinois, We have classified our comments as Category 3. Specifi­
cally, this means that inadequate information was provided in the EIS 
to adequately address the. environmental impacts on water quality and 
aquatic life from operation of the plant, The classification and the 
date of our comments will appear in the ~ Register, 

WATER QUALITY 

After reviewing the information provided in the EIS and the environ­
mental report, we have serious questions and concerns over the cooling 
lake design. The.applicant predicts that temperatures of 92.5 or are 
expected 1% of the time, and that temperatures of 90 OF are expected 
5% of the time at the condenser inlet,· Your agency's modeling effort 
indicates that higher temperatures may occur in the ponds than those 
predicted by the applicant, but does not report predicted inlet tempera­
tures. These temperature predictions alarm us since the possibility 
exists that the ponds may be underdesigned and a decrease in generating 
capacity may result. Rules of thumb equations indicate that for this • 
facility, the ponds should be between 2587 and 4116 acres, rather than 
the present 2058 acre design. However, the EIS did not provide us with 
sufficient 'information to evaluate, in a in-depth manner, whether the 
cooling ponds may result in operational difficulties, Becauae of past 
experiences in our region where the condenser cooling systems have 
been underdesigned, we believe that the Final EIS must address these 
questions in a measningful manner, 

r
A mere detailed discussion of the intake structure ia needed including 
an evaluation of the impacts of the cooling water intake structure on 
aquatic life, Insufficient information was provided concerning intake 
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siting, design, operation, biological monitoring, entrainment and 
impingement effects. From the information provided in the EIS and from 
the 316(b) demonstration submitted pursuant to the National Pollutant 
Discharge Elimination System (NPDES) permit requirement, it is our 
opinion that other intake system designs are avair&ble which would re­
duce the impa~ of the cooling water intake structure on the aquatic 
environment. In the future, we will require better technologies to 
further reduce impingement. Based upon our review of this facility's 
intake design, at a minimum, it shoul4 be im~roved by the installation 
of traveling screen with fish saving devices and running the screens 
continuously during high impingement periods. 
~ 

r
Our review of the EIS also revealed inconsistencies in the data provided 
on the expected velocities at the intake screens. Section 5.4.2.1 says 
that flow velocities at the traveling screen surfaces are expected to 
be leas than .5 ft/sec 93% of the operating time, with a maximum of 
.9 ft/sec the remaining 7% of the time. Section 3.2.2.2 states that 
velocities between .5 and .3 ft/sec are expected with one pump operat­
ing and twice these values with two pumps operating. Fi;ure 3.1 shows 

I 
tb!t the average annual intake from the Illinois River will require 2.6 
m /sec. Since each vertical turbine pump at the facility has a capacity 
of 1.9 m 3/aec, two pumps will need to be operated at least 50% of the 

: time. Therefore, the velocities at the screen will have-eo-be between 
I .6 and 1.0 ft/sec at least 50% of the time. This issue should be clari-
1 fied in the Final EIS. 
~ 

;-The cooling lake was created by conatructing dikes that total 38,000 
feet in length on three sides, with some sections of the dike aa high 
as 14 feet. Adequate information bas not been provided in either the 
environmental report or the Draft !IS to assess the dikes' structural 

~ integrity. Considering the enormous volume of water the dikes will con­
I tain, an analysis should be done to asses• the potential for a breach 
~in the dike and to assess what damage would result if it did happen, 

An inconsistency exiatl between Figure 3.1 (Water use diagram on page 
3-2) and the narrative in Section 3.2.4. the narrative states that 
the auxiliary boiler system blowdown will be routed to the neutraliza­
tion tank. Fi;ure 3,1 illustrates that the waste aource will be 
routed in a separate pipe to the cooling pond blowdown discharge, The 
auxilary boiler blowdown must be treated prior to discharge, This 
inconsistency abould be clarified and appropriate treatMent must be 

_provided, 

f"A more detailed discus1ion of the sanitary waate system is needed. The 
-! ditcu•eion should include the method of sludge di1posat, operator ~ualifi-
1 cation• and details of proposed operation and maintenance progr~. 

RADIATION 

\"The applicant intends to releaae radwaste regenerant liquor periodically 
I by dilution with blowdown. Even though the level may be belov 10 era so. 

t 
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t
it is a good practice to require off-site regeneration of the rad­
waste demineralizer bed to eliminate all radwaste liquid discharges, 
as is done at the Palisades Nuclear Plant. 

The statement is made on page 148 paragraph b.5. of Appendix I, Con­
struction Stage, that a member of the public spending 3 minutes at 3 
feet from irradiated fuel on a rail car might receive up to 1.3 mrem 
and a brakeman on the train would receive only 0.5 mrem. It is not 
logical that a member of the general public who may be exposed for a 
short period of time while the train is passing or temporarily standing 
would receive more radiation exposure that the brakeman who is riding 
the train and will pass near the shipment a nucber of times during 
train inspection, switching, etc. However, the radiation exposures are 
well below the safe levels in both cases. 

We are encouraged that your agency is now calculating annual population 
dose commitments to the U.S. population, which is a partial evaluation 
of the total potential environmental dose commitments (EDC)of H-3, KR-85, 
C-14; iodines and "particulates." This is a big step toward evaluating 
the EDC, which we have urged for several years. However, it should be 
recognized that several of these radionuclides (particularly C-14 and 
Kr-85) will contribute to long-term population dose impacts on a world­
wide basis, rather than just in the u.s. 

The EIS (1) has limited the EDC to the annual discharge of these radio-

! 
nuclides, (2) is based on the assumption of a population of constant 
size, and (3) assesses total environmental impact. Assessment of the 
total impact should incorporate the projected releases over the lifetime 

1 of the facility (rather than just the annual release), extend to several 
! half-lives of 100 years, beyond the period of release, and consider, at 

least qualitatively or generically, the worldwide impacts. Thus, we 
suggest that future assessments recognize these influences on the total 
environmental impact. If the model used to predict the total environ­
mental impacts has limitations, these should be indicated. 

The EPA has examined your analyses of accidents and their potential 
risks. The analyses were developed by your agency in the course of its 
engineering evaluation of reactor safety in the design of nuclear plants. 
Since these issues are common to all nuclear plants of a given type, we 
concur with your agency's generic approach to accident evaluation. We 
expect your agency to continue to ensure safety through plant design and 
accident analyses in the licensing process on a case-by-case basis. 

We completed our review of the final Reactor Safety Study on June 11, 
1976, and issued a public-report of its findings. Most of our concerns 
have been resolved in subsequent discussions with your agency. Our con­
cerns with the Reactor Safety Study may now be focused on two points -­
a factor of 4 in latent cancer health effects and a maximum factor of 
10 in the probability of Boiler Water Reactor (BWR) scram failure. We 
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also believe that the methodology of the Reactor Safety Study should 
be used as a tool in the evaluation of nuclear systems that vary from 
the models chosen for the study and that a generic analysis should be 
made on the acceptability of the present risks and the necessity for 
increased levels of safety. 

In response to a 1976 court decision, your agency issued a supplement 
to WASH-1248 (NUREG-0116) which treated the impacts from reprocessing 
of spent fuel and impacts from radioactive waste management. Our com­
ments and those of other agencies and individuals resulted in a second 
supplement to WASH 1248 (NUREG-0216). We have provided additional 
comments on this supplement and are participating in the Public Hear-
ing on the Environmental Impacts of Fuel Reprocessing and Waste Manage­
ment (Docket RM-50-3). We have concluded that the supplements do not 
meet the stated purpose and that there is still need for more sub­
stantive information and data to adequately support the impact assess­
ments presented. In particular the UFC standards (40 CFR 19), should be 
presented in a table; the assessment of dose should not be limited to 
only the u.s. population; and that the radon dose has not been adequately 
addressed. 

The impact value for routine transportation of radioactive materials has 
been set at a level which covers 90 percent of the reactors currently 
operating or under construction. The basis for the impact, or risk, of 
transportation accidents is not clearly defined. At present, EPA, ERDA, 
and NRC are each attempting to more fully assess the radiological impact 
of transportation risks. We will make known our views on any environ­
mentally unacceptable conditions related to transportation. On the basis 
of present information, we believe that there is no undue risk of trans­
portation accidents associated with the LaSalle County Nuclear Station 

Upon completion of its useful life, a commercial light-water nuclear power 
plant itself becomes a form of radioactive waste. This waste possesses 
characteristics quite different from those generated during operation 
but nonetheless, represents a considerable volume and radioactive in­
ventory. Present regulations do not require consideration of a decom­
missioning plan until near the end of the reactor's useful life. While 
we and other Federal agencies are actively addressing the issues in-
volved in waste management, decommissioning and the disposal waste result­
ing from such activities have received little attention. Considering the 
size, complexity, and number of commercial power reactors that are or will 
be licensed it would appear prudent to begin planning for decommissioning 
as early in plant life as possible. For example, it may be necessary to 
institute design changes to facilitate eventual dismantling. In addition, 
evaluation of social impacts and resource commitments on present and future 
generations should be considered so that those receiving the benefits 
are those responsible for paying the neaessary costs of plant retirement: 
We believe an orderly decommissioning procedure should be developed for 
each site containing a light-water reactor well before its retirement. 



-s-
Thank you for providing us with the opportunity to review this Draft EIS, 
If you have any questions concerning our comments, please contact 
Mr. Joseph Sevcik at 312/353-2307. 

pyo/:.' ~ 
.£l,iooMld '• "'"""'• ,:~ 0 V -office of Federal Activities 
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DEPARTMENT OF HEAI.TH. EDUCATION. AND WEI.FARE 
PUBLIC HEAL. TH SERVICit 

FOOO ANO OAUG AOMINIST~ATION 
ROCKVILLE. MARYLAND 20857 

Mit. Leland C. Row.e. 
Ch..i.e.a, Fud. PltDC.Ul>.ing 

and Fa.bJr.i.c.a.tion Bluutck 
1U.v.i.Man oa Fud. Cyc.l.e. 

and /.la.teiLi.a.t .sa& WJ 
Nude.alr. Re.gu.la..tolf.Y Corrmi.l.l>.i.on 
W46h.ington, V.C. 20555 

Vea~r. Mit. Row. e.: 

l-f~Y 11 1978 

The. Ve.ptVttme.nt o 6 Health, Educ.a.ti.on, and We.l6Mt. ha.6 Jc.e.v.lewe.d .:the health 
46peet6 o6 :the VJtaQ.t Env.lltDnme.ntal. sta.Wne.nt ltda.te.d to opel!ltti.on oa :the 
LaSa.U.e Coun:tlj Sta.tion, Un.i.t4 I and 2, Co111110nwea.t..th Ecf.U.on ComparuJ, 
Voclze.t Numbe/1.4 50-373 and 50-314 and ha.6 .:the. 6ollowlng c.ormten.t.6 :to o66eJt. 

r
Pagu 2-16. ln Table 2.1 c:la.tvt r)p.a.tU:Jj Anal.rjl>.il> aoft sta.ti.on Wa.Wr. We,.U.s 
U: ci.W. tha PHS, V.rr..i.nk.i.ng Wa.te~~. s.tandalr.d6, U.S. Ve.ptVttme.nt o6 Hf.ltl.th, 
Edu.ca.tlon, aM. Clle.laa.tte., 196% 46 .:the. Fedvutt. Vll.l.n/Wtg Wa.tvt Standaltd. The. 

1 National. ln.tvtim V.rr..i.nk.i.ng Wa.te~~. Re.gul.a.ti.an.-., EPA-570/9-76-003 W21te plr.Omu.i.-

l
ga.te.d on Veumbell. 24, 1975 and became. eaae.cti.ve. I 8 month.-. theJWt6teft. ln 
.the p.Uaac.e. U: .-..t.a.tu .:t1ta.t thue ~e.e.gul.a.ti.an.-. IUUl. ~e.e.ptaee. the PHS V.rr..i.nk.i.ng 
11a.tvt s.tandalr.d6 o6 196%. Ukew.i.l>e, .in Se.ctl.on 5. 3.4.1, page. 5-8 the~e.e. 
l>hou.ld be <'>ome. Jc.e.c.ogn.i..tf.on.-. o6 EPA'<'> National. lntvr.im VII.Ut/Wtg Wa.te~~. 
Re.gu.t.a.ti.Dn.-. • 

modW g.(.ve.n .in Re.gu.la..tolf.Y Gu.i.de. 1.109. Ruu.tt& oa thue anal.ljl>.U. .indi.­
c.a.te. .:t1ta.t the. dou c.ommUmen.t.6 IUUl. me.e.t NRC Jtadi.llti.on pltO:te.c.ti.on <'>.ta.ruialr.db. 
Howe.ve~~., ct <'>.ta.te.me.nt <'>hould be. .i.nc.l.ude.d to the. e.Q6e.c..t .:tlta.t Co111110rrwealth 
Ecf.U.on Compa¥UJ IUUl. c.onduc.t U:.l. opel!ltti.on.-. :to me.e.t EPA'<'> Env.lltDnme.nta.t. 

[

Page. 5-;14 to 5-22 lutve. U.ti.ma.te.d the Jtad.i.ol.og.(.c.al. .lrnpaet4 UA.ing :the NRC 

Rctd(.a.t(.on.-. P1t0.te.ctl.on s.tandalr.d6 6011. Nude.alr. Powell. opel!ltti.on (40 CFR 190) 
when the.y be.c.ome. e.Q6e.cti.ve. on Ve.c.e.mbe/1. I, 1979. 

C-3 c.on.tltD.t. o6 oc.c.upa.ti.on Jtadi.llti.on e.xpol>Wte 171ct!J ne.e.d to be. Jc.e.e.xambte.d .in 

[ 

Page. 5-22 and 5-23. The. du.(.gn 6e.a..tl.V!.u and opV!atUtg pJUU:.tic.u 6oft 

Ugh.t o 6 the. c.ui!IWtt fte.v.UW by NRC ctnd c.ongJtUl>.i.onal. he.alr.i.ngl>. The. ci.te.d 
e.xpe.!Ue.nc.e. o6 500 mctn-Jte.m pel!. !Je.M pel!. Jte.cte.toft c.ould po.-..-..lbl.y unde~~.­
u.ti.ma.te. the. po.ttn.tial. e.xpo<'>Wte.. 

C-4rPage. 6.5, Se.c.ti.on 6.2.5. The. Jtad.i.ol.og.lc.al. monU:o.!Wtg plr.Ogltam 46 du.lgne.d, 
l>hou.ld plr.Ov.l.d.e. ade.qua.te. mectl>Wte. o6 the. tte.le.a.\u o6 Jtadi.oa.cti.ve. ma.te!Ua..t. 

7:31..14018:3 
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Ito the. e.nv.lltOnme.nt. ffowe.~VI., ln. ctcit:U.ti.on, :to the. c.lutngu ltec.omme.nde.d b!J 
the NRC, 4ome. c.on.-..l.d.e!taUon .-.hould be. g.(.ve.n :to c.ont.Uuww. rrronU:oll.ing o6 
the. !~~:e. l(.l%.te.IL .icle.n.t(.64d 46 U:em 3 .in T ab.t.e. 6. 3. :to me.e..t .:the. l>t.a.te.ii 
4Wlv c.e. obje.c..ti:ve.l>. 

-Su66.l.ei.e.nt .in6ol!J71a.ti.on .l4 no.t plr.Ov.l.de.d .in .:the. <'>.ta.tenre.nt .to de:te.Jr.mine. .i6 
ct do.-. e mode.l w..ing .tu.ted c.ompu.te/1. c.odu Wet<'> UA e.d to u.tima.te. .:the. popu.­
la.tion e.xpO<'>ILII.e 6lr.Om g46e.oUA ea6.t.ue.nt4. r a a. dol>e model. M UAe.d, the 
M.di.ol.og.ica.t monU:o/l.i.ng pltOgJtam c.ould 'pltDv.l.de. vel!.l.a.l.c.a.t.i.on o6 .:the. 
u.ti.ma.te.d do4 u 6lr.Orn .:the. e.nv.lltDnme.ntal. pa.:t/uAxty<'>. FWlth.VI.l!IOJc.e., U: c.ould 
<'>VI.ve. :to eon~ .:the. e.66e.cti.ve.nu<'> o6 the .in-<'>.ta:ti.cn c.on.tlr.Ot4 and to 
plr.Ov.l.d.e. 46<'>Ui'U11lc.e. .:tlta.t Jtad.i.oa.et.ivU:y unde.te.ete.d b!J :the 4Uitve..iUctnee. 
pltOgJtam IUUl. no.t buU.dup .in .:the e.nv.UWnme.n.t. 

Page 1-1. The. ctUUl>me.nt o6 pol>.tu.ta.te.d ctc.ei.den.t.6 UA.ing .:the NRC c.l.a.64.i-
6.(.e.ttti.on p1t0v.l.d.e.l> IC.e.a.6onab.t.e. 46<'>Uitctnc.e. .:t1ta.t .:the. IC.e.ctU6.tl.c. '<'>U:ullti.on4 
lutve· be.e.n c.on.-..l.d.VI.ed. The. e.l>.ti.ma.te.d popul.a.ti.an dol>e. 6oft the po.l>.tu.la.te.cl 
ac.c.idul:t4 a/te. r.ui.th.i.n ctc.c.e.p.ta.bte. Umlt4 • 

[

r.t .l4 no.te.d .:tlta.t the~e.e. .l4 no cf.U.c.uJ.l>.i.on .in .:tlt.l4 .l>:ta.te.men.t} on e.meJtge.nc.y 
JtU pon.-. e. p.lctnn.ing and c.ooJtd.i.na:ti.an o 6 .4 u.c.h p.l.aM IIIUlt s.t:a.te. and ·.t.oca.t 
age.nei.u JtUpon.-..lbl.e 6oft ltUpondi.ng to Jtadi.a.t.i.on ctc.ei.den.t.6. 

~
On page. 1-2. pai'Ul. 3. The. di.l>c.UA.l>.i.on !tWU:i.ve. :to .tli.e Re.ctc.toJL s46e,ty 
stu.dJj (WASH .1400 I .U. no.t up-:to-d.a.tt.. 46 U: c.onc.ell.nl> the Env.lltOnme.nta.t. 
PltD:te.c.ti.on Agvw;. S.lnc.e. pubUc.ation o6 .:the. ..-..tudJj, the. EPA ha.6 e.va.ll.la.ted 
th.l4 Jte.poll.t and l>ubmUted the.UL 6.(.ndi.ng.l> .to NRC. Th.i4 paJtagJtaph .l>hould 

._be. c.oltltt.Cted .to moJte. a.c.c.u1tct.te. Jte.6l.ec:.t .:the. EPA po..-.U:l.on. 

ln .l>ummctJtY U: .U. be.l.ie.ve.d .:tlta.t .:the. l.aSa.Ue. CoiLII.tlj Sta.t.i.on, Un.i.t4 I and 2 
c.an: be. ope.lta.tt..d to me.e.t c.tlltiWtt I!IZd.i.a.tl.on pltO.tec.ti.on gu.idanc.e. ctnd plr.Ov.i.d.e. 
ctde.qua.te. pltO:te.c.ti.on o6 .:the. pu.b.Uc. he.ct.t.th ctnd <'>ct6e,ty. 

S.inc.~ !JOUitl>, 

~~ 
Con.-. u.t.tan.t 
0 66.i.c.e o 6 f.ledi.ca.t A6 6a.llt.l> 
BWLe.au. o 6 Rctdi.o.log.lc.a..t. Health 
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
AREA OFFICE 

I NORTH DEARBORN STREET 
CHICAGO, ILLINOIS 60602 

15 MAY 1978 

'>-o - .3 73/-n.f 

300 South Wacker Drive 
CIU.caco. Uliao.l.a 60606 

IN .. C.~I.Y fti.,_C .. TO: 

D-1 

George W, Knighton, Chief 
Environmental Projects Branch No, l 
Division of Site Safety and 
Environmental Analysis 

u.s. Nuclear Regulatory Commission 
Washington, D, c. 

Dear Mr. _Knighton! 

Subject I La Salle County Station, Unit No, l ~ 2 
Commonwealth Edison Company 
NURGE - 0437 

My staff has reviewed the Draft EIS for operation of the subject 
project, We have found the document to be comprehensive, cogent, 
and organized, Our only comment would be that even given the limited 

[

scope of the statement, an alternatives section should be included, 
This section might include consideration of the alternative of 
license aenial as well as examination of different types of opera­
tional and management polic~es.and p~actices, 

Thank you for the opportunity to review this statement, 

Sincerely, ?.2 
·/~ 
~nford, Director 
~icago Area Offtce 

A-ll 
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Mr. George W. Knighton, Chief 
Environmental Projects Branch No. 1 
Division of Site Safety and Environmental 

Analysis 
u.s. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Dear Mr. Knighton: 

MAY 3 1978 

-~-~·. 
:· 
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~ 
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~ 
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Thank you for your letter of March 27, 1978, transmitting 
copies of the Nuclear Regulatory Commission's draft 
environmental impact statement for LaSalle County Nuclear 
Plant, Units 1 and 2, [50-273 and 274], operating stage, 
LaSalle County, Illinois. 

Our comments are presented according to the format of the 
statement or by subject. 

Aquatic Monitoring 

~ ··~ 

-=i 

"' 

r Although we find that the draft statement adequately evaluates 
I fish and wildlife resources, we believe that the frequency of 
· sampling for entrainment studies of fish eggs and larvae should 

be increased from weekly (from April through August) to once 
every 3 days. Weekly sampling could cause too much variability 
in the data between collections. We understand that the 
Illinois Department of Conservation made a similar recommenda­
tion on entrainment studies in their review of the Section 
316(bl application. 

Lake Recreation Management Program 

!-Page 6-8 indicates that the NRC requires the applicant to 
' prepare a recreation use plan for the cooling lake after the 

first year of operation. We recommend that this plan also 
include project lands not required for operation purposes or 
lands within the exclusion zone. The recreation use plan 
should discuss the recreation potential of project lands from 

1 the standpoint of land-based facilities required to support 

7812'?0011 
I)~ 
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l
water-based recreation and recreation that is independent 
of the cooling lake. We believe that discussion of the 
recreation potential of both land and water is necessary 
to provide a complete picture of the recreational value of 
the project. 

I 

We hope these comments will be helpful to you in the 
p~eparation of the final statement. 

~ceret, 

~~~1F~-
Lar;J ~ Meierotto 

&.l'lliCt? le!!!!t....,. SECRETARY 
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U.S. DEPARTMENT OF TRANSPORTATION 

FEDERAL. HIGHWAY ADMINISTRATION 

REGION !I 

' ' '· . 
.... , .. , .. ,.~ ...... ~ ... ~- 18209 OIXIE HIGHWAY 

HOMEWOOO ILLINOIS 60430 

April 10, 1978 

Director, Division of Site Safety and 
Environmental Analysis 

Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Sirs: 

Re: Docket: 

IN RIPI..Y AI(,.~R TO 

... HED-~ 
~ 

;:~~ 
~~r; = .... ;-'") 

"" < 
c=; 

50-ll) 
50-374 

""' 

E: 

\." 
\.ll 

The draft environmental statement for the start-up and operation of 

.... _: 

~~ 
=::-i -,.;.: .... 

§ 

the LaSalle County Station, Unit Nos. 1 and 2 has been reviewed and 

we have no comments. 
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Sincerely yours, 

Donald E. Trull 
Regional Administrator 

... :. ~:::;_·.-: .":; -;.~·.: :...-
By: 

w. G. Emrich, Director 
Office of Environment and Design 

~·:: 1 o·:;G') 1 C:· 

f\ o?-
\_. o ~~,o 



STATE OF ILLINOIS 

DEPARTMENT OF PUl3LIC HEALTH 
S3S WEST JEFFERSON STREET 
S?RINGFlELD, ILLINOIS 62761 

PAUL Q. PETERSON, M.D., M.P.H. 
DIRECTOR 

May 23, 1978 OFFICE OF ENVIRONMENTAL HEAl.."fl-t 
LEROY E. STRATTON, USPH~ ASSOCIATE DIRECTOI 

(AREA CODE 217, 782.,f;550 

IN REPLY REFER TO: NS 

Mr. Jeremiah D. Jackson 
Environmental Project Manager 
Division of Site Safety and 

Environmental Analysis 
Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Mr. Jackson: 

RE: LaSalle County Nuclear Power Station 
Draft Environmental Statement (NUREG-0437) 
Operating License Stage 

After a review of the subject document, the following comments are directed to 
your attention: 

A. Radiological ImEact on Man - Section 5.5.2 

[ (1) Radiological doses received from normal plant operation 

H-1 for recreational activities on the Illinois River, such 
as boating and swimming is not discussed. 

(2) Radioactive Gaseous Effluents - Table 5.6 

r In comparison to the LaSalle Final Environmental Statement -

I 
Construction Permit (FES-CP) Table III-4, the category 

H-2 "Main Condenser Air Ejector" is not included in Table 5.6. 
We assume that the term "waste-gas system" provides this 

I information and includes the off-gas system releases. 
L 

(3) AtmosEheric DisEersion Factors - Table 5.8 

.-
H-3 l Are the reactor and turbine building ventilation stack 

effluents incorporated in the sources defined as A & B 
in this table? The direction for the particular site 

[ location x/q's has changed from the SW as given in the 

ll-4 
FES-CP to NNE. Is this a result of the on-site meteorological 
monitoring program measurements? 
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H-8 

Mr. Jeremiah D. Jackson -2- May 23, 1978 

H-5 

(4) Direct Radiation - Section 5.5.2.4 

[ 
(a) Radiation from the Facility 

Why was the typical direct radiation and skyahine 
dose rate data from the turbine building used from 
other than the LaSalle County Nuclear Power.Station 1s 
architect/engineer's de~ign? 

(b) OccuEational Radiation Exposure 

H-6 [ Were the control room personnel doses received from 
accidents considered in the projected man-rem value? 

H-7 

f 
I 

l 
j 

l 

B. Accident Analysis- Section 7.0 

[ (1) 

(2) 

What will be the environmental doses resulting from possible 
off-gas system hydrogen explosions and shouldn't thia type of 
accident be included in this section? 

In comparing the radiological off-site doses for the nine 
accident classes, a review of the three information source 
documents: (1) Final Environmental Statement - Construction 
Permit Stage, (2) Draft Environmental Statement - Operating 
Permit Stage, and (3) Commonwealth Edison Company's Environ­
mental Report, it is observed that there is, in some cases, a 
significant discrepancy for the two (2) categories of estimated 
fraction of the 10 CFR 20 limit at the site boundary and the 
estimated dose to the population in a 50-mile radius of the 
facility among these three'documents. 

As an example, a comparison of the radiological dose (man-rem) 
data is as follows: 

~ DE S-OP CECO's ER 

Radwaste System Failure 13.0 3.88 1.06 
(Waste Gas Storage Tank Release) 

Loss of Coolant Accident (LOCA) 6.4 10.4 0.95 
for Primary Coolant Pipes 



Mr. Jeremiah D. Jackson -3- May 23, 1978 

H-9 

For a primary coolant pipe break LOCA: the maximum population 
dose for the FES-CP and CECO ER occurs for a large pipe break; 
however, for the DES-OP, it occurs for a small pipe break. 

A review'of the design changes made since the issuance of the 
construction permit does not provide·an explanation for the 
above differences. 

Enclosed please find a comparison table of the accident 
category's maximum radiological doses for these three documents. 

Your consideration of the above differences is appreciated. 

(3) Usually, the radiological doses calculated using NRC standard 
Bwr source terms for the primary coolant activity are termed 
"conservative" and those doses calculated for the utility by 
the architect/engineer using the nuclear steam supply system 
(NSSS) vendor's estimated primary coolant source terms are 
termed "realistic". The conservative doses, in most cases, 
are larger in magnitude than the rea~istic doses. 

l 
It is noted that the radiological doses calculated by NRC in 
Table 7. 2 are termed "realistically estimated". Were the NRC 
standard Bwr source terms as given in Regulatory Guide l.CC 
for the primary coolant activity used in calculating the doses 
as given in Table 7.2? If not, what are the conservative doses 
for the accidents considered? 

C. Comparison of Table 5.6 of the DES-OP with the Table on Page C-56 
of Regulatory Guide l.CC 

(1) Gaseous Radwaste Releases from the Buildin Ventilation S stems 
(Curie/year reactor) 

H-10 

It is noted that the gaseous radioactive waste effluent release 
rates per reactor for the radwaste building for most of the 
radionuclides except for the noble gases as given in the DES-OP, 
Table 5.6, are lower by a factor of about 100 than the corre­
sponding release rates per reactor as given in the Table on 
Page C-56 of Regulatory Guide l.CC, which are used in the NRC 
Bwr/Gale computer code to determine the off-site gaseous doses 
for normal operations. 

Please provide an explanation for the reduction of the gaseous 
effluent release rates as given in the Draft Environmental 
Statement- Operating-Permit (DES-QP) Stage. 
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Mr. Jeremiah D. Jackson -4- May 23, 1978 

Thank you for the opportunity to review the LaSalle County Nuclear Power 
Station Draft Environmental Statement - Operating Permit Stage. Your 
consideration of the above comments is appreciated.· 

RRM:nh 

Very truly yours, 

~?(II)~ 
~ary Nu Wright, Chi{/ . 

1 

Division of Nuclear Safety 



.ASS 
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LASALLE COUNTY NUCLEAR POWER STATION 
A Comparison of the Radiological Doses (Maximum for Accident Class) 

SOURCE OF INFORMATION 

FES-CP DES-QP CECO ER 
ACCIDENT Est. fret. of Est. within Est. fret. of Est. within 50 Est. fret. of Est. within 

1 nr.FR20 limit 50-mile radiu 10CFR20 limit mile radius 10CFR20 limit mile radius 
ac sue u1.1ry"* man-rem, ld.L tiH" U<.<L. [\nran~remJ ~ " -L' <UJ 

Trivial 
Incidents (1) (1) (1) (1) (1) (1) 

Small Releases 
outside of (1) (1) (1) (1) (1) (1) 
Containment 

Radioactive 
Waste System 

3.8 X 10-5 
Failure 0.42 13.0 0.28 3.88 1.06 

Fission Product 
7.16 X 10-7 to Primary 0.005 0.34 0.01 0.38 0.058 

System (Bwr) 

Refueling 
1.52 x lo-5 Accident 0.001 0.36 0.012 0.17 0.36 

Spent Fuel 
1.34 X 10-6 Handling 0.16 4.9 0.16 2.25 0.032 

Accident 

cc1aent 1n1t1at1 n 
events considered in 
design-basis eval a-

1.9 X 10-6 
tion in the safet 0.02 6.4 0.05 10.4 0.95 
analvsis report. 
Hypothetical se-
quence of failure 
more severe than NOT CONSIDERED 
Class 8. 

50 
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DIRECl'OB OF THE DIVISIC.~ OF 'll SITE. S.V""'ETY, 
::ucu:Aa iiEGOLl.'l'CRZ COUiiSSICB, 
ti.t\Slil:iGTO!\ .. D.C .. 20555 

. DEAR SIR. '-A ~.~ "-"- c:;: ~C i.{. v'7 i ~I nT tO' \.~ ---\'~ 

[
~G ~iEAit E:lOUGR TO :8RE.SllEN &'ID THE !R.AN!-'.ADE: I.AKE:So I SERICUSLY ~u;i;ST!Cli ~ 
A."VYTEING HAS BEE:l DC~'E TO CON't.'WL FCGT (?.>,t 2nd Et;V. Dii..\FT s·u~;T 5-12) 

f-1 A.s 1t IS A VEllY SERIOUS PROBu:M H.i::RE 0 ·.vm:RE I LI'V.: 0 Tlii!."Y STATE 10 ~YS, CF FOG. 
NO '.iAYI IT IS IERY MUCH AiOVE TF.E 10 DAYS. ALSO TJi;i; .i:ARTF.Kl co.,siRUCTION CF ·rEE 

rn:
!J:lu I.AiGS An-vE A..'J EICEUZl!T mACK RECO.ID OF .:c;;3TA.'IT SE.:PAGJi: A:!D BR.::AK Tlliill', 
::AS OCcuaED &:.'!E AT i:.\C:~' .U:D '1'1:E F!LOil~;G OF OUi\ i-..UN :WAD I:i A;,j) OUT OF 

f-2 ~. A3 ';jj,;LL .AS Olla .::;.·.E&Gc:<CEY EQti.IP!r.:;:iT R.::ACEI;lG US. I SI!i~Y ~liE YOU 
5liOULD GET FULL FAC·rs. AS TO ~ OF DAYS OF FOGo- t OF AC:CJ:Ui:.riTS JtJE '1'0 FQGG:I}IG, 

(!bCWiJ~!G ,u"j"Ai:'.:BULANC2 TRIING TO aSSIST AN .\CCIJ.i.:1iT VICTIM, ZTC.;) .AS w'ELL .AS Tr:E 
· .l.CCID.:;NIS AT ~ .UID ALL OTE::R COO!J:lG I..AJr.;;S, BZFOrtr.: Ai'iY i:ECIS.i:ON IS :·~ TO 

[

.u.rcli .u. s.u.t.:: m co~.m.;u~ i'a.iSE<<T :.;o,;s·muc-r.:or, i'I.li.s. AS I c.u; ASSUilE rou 
f-3 COUNTY ci~;i'.o\Y 6 Al>D STAT?: ROAD 170 ;aLL P~SE:iT ;.;AJQR PROBIZ:~ ..;;.J ACCIDO;i'!S• IF 

FOC.::EJ .1.\J:: ICED .l.S IJUR LOC.U. RAO.:S A.-lE EERE, { .:Cl'Z•iTI :.r.•:.: ilOAD A..D LOiiZ..ZC ReAD.) 

[
I ALSO QUESTiON IF THA1W ~;G FLOOD P"l.IUN I.All.i:l, .U 'l'Eil:Y uiD F.z:'Ul IN BOTE ;.ILL. 

F-4 A..~D J:ii.L':iDY CGtT;imd. FOR '!'lli COOLniG Li.KES.. A.iil.l wHAT PREC.lll'T:::o;;s AiZ 3.::CiG TJW:!I 

F-5 [
TO ?R£Vi::T i!ADilMJ\CTr~ 'tiA.'!ER FRCH GOING .;c;,~;s·~·l Ill !~ E~'ENT CF FI.CC0lNG0 AS 
.vAS 5 "JE.\Y ;.EAR CASB lii::REo EAD IT i;OT ~; FOR T!:-.li: U.S • .::ORi'S OF ~;.::;r::.::E:.'tS A..D 
'!1-::E F.OV':::RCRAFT 'lEIS SPRING, I CAN AS~I. MY SCi~, 1-i'! ;o~EEEORS A D i:.Oi</ ;.~;y 
iiCl•:ES, PLUS J?.3SOEN 1-.'0ULD nAVE BEEN FLOODED TiiiS UAR. ALL 3Ji:C.o\USE fr:EY TCCK Clla 
FIJJOD PI..\lli,QER u.s • .!JUlY CORPS OF 11::1GLU:.1.S FLOOD ?LA!l~ :W'S,)'IEA! I E.<V'-" 'f.\.~ 
'IEE TIME TO GO r;, A!iD SEE TEEM FOR l'.I.IELF • THIS IS A VERY SERIOUS ?ROE:::E1 TRAT 
HAS "iOT BEEN PUELICLY BROUGHT OUT. AND I TRINK Yell' IIAV.e; TlliS :.ESPOXSIBILITY TO US 
~ l'EOPU: AiiD THIS COtm'I:RY. .AS RADIOACTIVE wAtER F'RO~i FI.COD:CiG ~".Q~;G i.:Cw'N THE 
I:i.LI:IOIS '!0 TEE MISSISSIPPI AIJD THE GULF Al'D ATL\NTIC, IS ;;cT A v.;.·u ~SAilT 
l'ZCUGHT. ALL TF.IS Aaa~A.i;D Tli6 ProPU:. S.l.Y GOODBIE FOR 1 ~ OF YE.AaS. 

, !lE."ERENC2 9-4 
' [TEE ilECOhl-iiSSIO!m!G AND U.~D USE. LEAVES .ALCT TO :Si> DESIRED. ALSO ;.RAT A.EOUT Ir:.i: 
F-6 COOLI::G :i...\XES, I DID ~:OT st;E Al;'! ,t:;FER.;::c.;; ·ro Tli:>l1. Ill Ol.i'R ...?.3.1. .-i::...i.=': rr.£::: IOC4: 

Fl.CwD i'L.U::;, IEE! Si:CULD BIUN..i THIS L.Ulll TO 'ITS lla!GI;;.AL SU'IZ , .lliD ccr.w::;s AS 
;.,EI.J.. AS TO LA s.u.LE, Ift IS ICUR i'OSITIO:I >&:.TO ALLOw 'IEElo. !0 TAKE: n-.:.; FLCCD 

[ :·· -"-"'· <m ""'' """,,.,.'"""""' as ""'""' .um 1>AT "'""-"""''"'" f--1 iEED OlJ!l. PRL•Z FA.'tr.~ LAiiDS FOR ~. fiOT J.:;,i£.i.V:I::Cr OF .;;rJ;C!RICITY. THERE AR.:: 
..0:..~ L.l..i .. 3 AVAILAll.U:, ~ wELL AS QuiT 5ELLL.G ::UGTRIC:ITY IO OTF...::a S'rAT~S, :!::IS IS 
J.I:~ST Tf..:) I.C.C. I.\W'S, .n: or;.;;; d!AU OF r:.r.:t:OIS. 2U:::!.DI::G 0'!' :·ucr.:::A.~ ?1.\:.TS :o 

t 'IS!i O'!E.R ST.\T.i:d .u:D .. QT II.LI:.CIS, IS A .~000:10 o~<~D Si:OULD BE. WIT'i CiGR :A-iD _ [ij$, ·,;.,; AN:: ~ LOS.Ll!G CUR ..:AU&, '!.~.:."7 ;;s.; iOil. !}'_,; ?LA.:T, PLU.:l CCI.LI:;J ~3, .>TC. F l:l prrs -c.· ;r~~ c- -·7c=T~I"'Y ~· .,..,. ·s-'!' -~ o-..-- .... cs -c _., .- ·~ ~--, ""' c·o:: , -u ... .1.-J .a.ltJw.J r ~ j,...l.,4\,; ............ ~, J. .. , J..:) •'""""""'J.\,._ • 4 ___ ...... :..n._ rp ~ .o.\J ... 4:..-1'". 

3':.\.I-.3. 

G-1 

G-2 

G-3 

~
...,...3': .:L.: . C!' ~': I.:; ::-..z ..:!.CSE .?E.C .. t!....!:'~ t.;F .j.-.::J:Z. , :...t .3.-u.-.;.; ..... .: : "".:.....~t..."' .. :.-..... .. j 

F-9 t~·:i~0~~:~:c:~ ... =~~2?~~~!~~s:~~it :~rt?~:~s;¥t~~t~~-~~:.;:;~~ ~-',;_;;· 
~~.J-· ~-~--*'~-~~ =~= .. ""~-~~~-;,~ A.~ ,..c·:·--r. .. . .-~~ ~.:·-"·-: -:.:-:;-·:~~·~· t'4:-·:-:""..:... :~ ~-.. ~; :·.;..,... .. ~.­
:C~·· ..:....... :--"'.::~ ... .:...!... .. ::...:.~.,; .. :.."'.:~-~·.!... .c: __ "'\.., ... ~::i?. :C" ?. I ~C.;. -~-yA..·....:.. --~-- ~ ..:...: ... 
-- =-::::::..~ 3':.\~ ~:':s :c .... r"::.3; : 3C.:.SS~:-! ~...~ ~ : .::az ?!..N :.3.- c·c=. r:.:..r. ..::.3, 1,. .:.!. 
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iJ.J • .L:' • ..:::.~US ?:..1..:..: 
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Mazon, Illinois 
May 20, 1978 

Director Division of Site Safety & Enviroaental Analysis 
Nuclear Reg. Comm. 
Wash. D.C. 

Dear Sirss 

I am writing in regard to the Draft Enviromental Statement 
related to the operation of LaSalle Co. Station Units 1 & 2. Docket 
Nos. 50-J7J & 50-)74. 

On page 9-1 you state •that major changes in primarily agriculture 
land use are not expected because of operation or this station•. This 
is :rar from the truth. I am a resident of this area and living on a 
farm. I have chosen to live in this area because of the scenic beauty 
and the small rural town community atmosphere. This monstrously large 
building complex, the ugly, hazardous transmission lines and various 
other support organization of the plant complex are already destroying 
our peaceful, quiet rural small town community li.f'e. The big, dirty, 
noisy, trucks constantly roll by, causing traffic problems and breaking 
up the roads, This costs us more tax money and definitely destroys our 
tranquil rural existence. Crime has increased recently in the rural 
sections by the influx of more people. Our lifestyle that_we enjoy 
is being threateniby the existence of this gigantic proposal to build 
and operate these electric units. 

Today, farming is a very efficient and competetive industry. 
U.S.D.A. reports that agriculture uses J% of the energy in U.S. So, i.f' 
the cities need this energy I do not believe they have a right to turn 
ou= !~~s into industrial proper~/ !or their economic L~terests ~t our 
~:r-~::se. ! think they should be reouired to build the 'Olants close!" 
-:~-"':he i~C.t:s~r!.al ariE!'as. '!her9 has -to ~g a 'bala."'lce :e7N~e~ en·1ir-cment, 
'!1-: ..... ":-~·-a a....,C. i'"dus+-•r a.,..d •""a. ... a._~e,... ... ~cu":d bP- :,., ,....,.. •'ha o-.;z.=..,._a, :;:::..:7::"'";.--1"';·: ... :: .. -............ - .. - ;:) .. - - _ ................... ··--··-::' ----··--·-= ._e .... s _ ... r:~. 

~- ~ :~,~= -:.;~,~~!c~ ic:~ ~;~ ~ea: 7~e~·.lat~7~ ~:.::-._ :;~~;=-~: -3~: .. .;~:;; ;=" .... 2l:e 
~,..e_ a ._or:. :~_ ••. e .. aza; .ou~ ,;. ansm_;;.s.cn ._ •. e.,. __ . ·- ... e .. -. ~<:: te • .• -
~ent has an obligation to protec,; the people t~a,; war~ unde!" these li~es. 
:::tt:ssian studies ha•re proven the central nervous system can be effected. 
Older farmers with health problems can not safely work under the lL~es. 
There is an intense electric field L~ the vicini~J of the power lines. 
There snould be real in-depth study of the long term effects of working 
under the lines as well as the dangers associated with farming under 
and around them. A virgin timber area near my home looks sad where it 
has been m~tilated for the power line right of way. The ruts caused 
by the cons~ction crews will cause some farm grounds to be unproductive 
for at least 10 years. 

r 
Who is monitoring the enviroment of this plant area? Will there be 

monitoring of the electric field under the power lines? It would be 
foolish to expect Comm. Edison to do valid tests and report them. I 
would like enviromental monitoring of both of these areas by the State 
and U.S. Govt. E.P.A. Will this be done? 

- A ~ 
~o"~;\<1 

-·; 1 :-.;·: 1; 



pa-ge 2. 

r 
On page 9-5 you state "The applicant has made no firm plans for 

decommissioning," This is extremely important to me and especially to our 
community, If this unit is planned to last JO years I feel the govern-

G-5 ment has an obligation to protect all of us and the future generations 
by demanding that the utilities have these plans before receiving a L license to operate, 

r On page 1-28 you state "Al1 solid waste will be packaged to a 
I licensed burial ground." Where is this burial ground? Illinois 
1 Attorney General Scott has stated that no more will be buried at Morris 

G-6"! or Sheffield and many other states wi11 not allow it. I fee1 this is 
an important problem that should be solved before any more Nuclear 

' plants are allowed to operate, The solution to this could be a dangerous 
~and very costly procedure. It should be solved now. 

As the push for greater energy production continues to intensify, 
my only hope is that the nation adoptsthe conservation principle and us~ 
our farm land more wisely so that the broader quality-of-life values 
are preserved. Your considerations will be appreciated. 

Sincerely yours, 

0r~t~l~ 
Mrs. Susan Mulhall 
Route #1 
Mazon, Illinois 60444 
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e Commonwealth Edison 
One First National Plaza. Ch1cago, 1111no1s 
Address Reply to: Post Office Box 767 
Chicago, Illinois 60690 

June 2, 1978 

Director, Division of Site Safety 
and Environmental Analysis 

Office of Nuclear Reactor Regulation 
u.s. NUclear Regulatory commission 
Washington, D.C. 20555 

Dear Sir: 

fl)-31~l 
s1-r 

Enclosed are commonwealth Edison Company's comments 

pertaining to the LaSalle county Station Units l and 2 Draft 

Environmental Statement. These comments are being submitted 

for consideration by the commission in accordance with 

10 CFR Part 51. 

Very truly yours, 

c...W 
cordell Reed 
Assistant Vice-President 

Enclosure 

Commonwealth Edison Comments Pertaining 
to the Contents of the LaSalle·county 

Station, Units l and 2, Draft Environmental Statement 

PAQE/sECTIQN COMMENT 

Page i, Item 3a 
Page 2-7 

[

As indicated in revised section 3·9 of the LSCS-ER-OLS 
supplement 6, the proposed lattice towers ·have been 

1-1 replaced with steel pole structures on portions of the 
transmission lines; The area to be occupied by the 
tower bases has bee~.reduced from 16 acres to 7 acres. 

Page ii, Item 3h 
Page iii, Item f 
Page 4-1, 4-3, 4-4, 

4-5. 4-6 & '+-7/ 
Sec. 4.2.1 

CECo was prevented from seeding the dike in the 
vicinity of the Armstrong Run during the 1977 Spring 
Season because of a labor strike. This portion of 
the dike (exclusive of access rampsl was seeded during 
the 1977 fall planting season.) Our determinatio~s 
indicate that the run-of£ from the dike did not cause 

Page 6-10/Sec. 6.3.41 -erosion in the Run and our contribution to the silt 
. in the Run was negligible. The ar~ drained by the 

Page 9-1/Sec. 9.1 Run before construction (up to High~ay 170) was 1709 

A-19 

i acres versus 518 acres post construction. (See re~ 
1-2 II sponse to question 050.02, supplement 4 to the LSCS­

ER-OLS). Attached to these comments marked Attach-
'! ment A, is an evaluation of the NRC's staff analysis 

and a clarification of CECo 1s response by our Archi­
l teet-Engineers that clearly demonstrates that the 

l 
construction of the dike did not increase the peak 
discharge in the Armstrong Run compared to the pre­
construction conditions. Also attached is a copy of 

1 our response to the NRC's IE Inspection Report Nos. 
50-373/78-05 and 50-374/78-04 NRC Docket Nos. 50-373 

: and 50-374 marked Attachment B (Mr. Cordell Reed 
I letter to Mr. J. G. Keppler dated March 17, 1978). 
~ 

We suggest that the Staff's proposed requirements 
listed on Page 4-6 receive the following modifications: 

Requirement 1: No modification. 

Requirement 2: The applicant.shall monitor the entire 
dike visually for vegetative integrity at the begin­
ning of the spring and fall planting seasons uApr~ 
and August). The requirement that the applic~l~""· 
monitor the entire dike after each major rainfall 
should be dropped. There is no use in monitoring the 
dike after a major rainfall if it is at a time of the 
year that·repairs to the vegetative cover could not 
be implemented, such as during mid-July or late fall. 
This modification would be consistent with the terms 
of proposed Requirement 5. 

Requirement 3: No modification (if Requirement 2 
modification is accepted). 



PAGE/SECTION 

1-3 

1-4 

2-16/2.4.2 
I-5 

~-17/Sec. 2.4.3 

1-6 

1-7 

COMMENT 

Requirement 4: No modification 

Requirement 2: The following sentences should be 
added: "The monitoring of the revegetation in the 
Armstrong Run should continue until the vegetation 
on both the dike and the Run is successfully 
established and documented by CECo." and "Success-
ful establishment of the vegetation will be determined 
through NRC's staff's timely review of the CECo 
documentation. ·' 

The last two sentences in the next to last paragraph 
of Section 4.2.1 on ~age 4-7 should be replaced by a 
statement such as: 'Furthermore the staff believes 
that removal of the clay deposits is generally not 
desirable and therefore suggests only the silt deposits 
that may direct the water flow into a bank so as to 
cause erosion Be removed." This would be consistent 
with the U.S. SCS recommendation. On page 4-6 it is 
stated that the operating license will not be issued 
until 1980. This is in conflict with bur scheduled 
fuel loading 'in early 1979 and operation in September. 
1979. {See LSCS-ER {OLS) subsection 4.1.1) 

[

The new meteorological data {October 1, 1976, through 
September 30, 1977) should be included in this section~ 
This information was transmitted to the NRC staff on 
June 2, 1978 in Supplement 6 to the LSCS-ER {OLS). 

[

Our estimate of recurrence interval for a tornado at 
the LSCS site of 625 years was based on data obtained 
of tornadoes in a 10 county area including LaSalle 
County. The s~aff's estimate of 460 years is based 
on information concerning a 10,000 square mile region 
which is larger area and is not defined, We believe 
our data is more representative of the LSCS environs. 

NRC has included, in its DES for LSCS, data on 
atmos~heric stagnation obtained from Korshover's 
{1971) study of the Climatology of Stagnating Anti­
cyclones East of the Rocky Mountains. Fifteen such 
occurrences are indicated for the LSCS site, for the 
period 1936 through 1970. 

In the LSCS-ER(OLS), data on Inversions and High Air 
Pollution Potential is presented in subsection 2.3.4.6. 
Inversion frequency and seasonal mixing depth data are 
included. In addition, wind roses are provided, des­
cribing monthly variation of onsite winds for various speed intervals. 

PAGE/SECTION 

2-17/2.4.4 

A-20 

' 

COMMENT 

The question of whether the Korshover data is relevant 
or appropriate for inclusion in the DES can be address­
ed by a discussion of the meaning of his term 
"stagnation." Examination of his paper indicates that 
tne term means an.occurrence;for at least four con-

.• secutive days, of geomstrophic (calculated) wind speeds 
corresponding to a· surface speed of 7.5 KNOTS 
(3-9mps). The 7.5 KNOT spe~d was chosen based upon 
results from a study of the maximum speeds which were 
present during a smog episode at Donora, Pennsylvania, 
in October 1948. Korshover's stagnation term has some 
limitations. It is based on an approximate relation 
between geostrophic and actual surface speeds, and it is 
based on a maximum wind speed characteristic of one ex­
treme smog episode. 

I' In summary, the stagnation statistics provided by the 
NRC Staff in the DES, based on Korshover's study, 

I merely represent the frequency of occurrence of an 
extreme diffusion condition and does not objectively 

1 describ~, in a detailed manner, the diffusion charac­
; teristics at a location such as LSCS. -
[

Upper level of measurement of temperature should read 
I-8 200 ft., not 201 ft. Also, the T provided at the 

time was 200-33 ft. Stability data defined by the 
temperature gradient between the 33-foot and 375-foot 
levels. have been recorded since October 1, 1976 and 
one full year {October 1, 1976 through September 30, 1977) 
of joint frequency data of wind speed, wind direction, 
and stability, defined by the 33-375 foot T are 
provided in the revised Section 2.3 of the LSCS-ER{0LS). Supplement 6. 



PAGE/SECTION 

2-26 

COMMENT 

Enclosed with these comments is a copy of the letter 
dated April 12, 1978 received by CECo from Mr. David 

PAGE/SECTION COMMENT 
/2.7 

2-27 Kenney of the Illinois Department of Conservation 309/3.2.4.4 
{Attachment C). The letter indicates Illinois Depart- {P 1, 3rd sentence) 
ment of Conservation {IDOC) assessment that transmission 
line structures will have no effect on archaeological 
resources. An archaeological survey will be conducted 
on that portion of the LaSalle-Plano right-of-way which 
as yet is undetermined, and the results will be trans­
mitted to IDOC at that time. {See revised subsection 
2.6.3 in supplement 6 to the LSCS-ER {OLS)). 

~
Please remove the adjective "manganese" in reference 
to green sand filters. The green sand will be used 

I-18 as a filter medium only and will not be treated with 

3-1/3.2 
{P 1) 

3-1/3.1 
(P 1) 

I-9 

I-10 
[

Reduction of the cooling pond size from 4480 to 2190 
acres was addressed and approved during the ASLB 
hearing prior to the issuance of the construction 
permits. The final design necessitated a further 
reduction to the present 2058 acres. 

- are also given in Section 5.5 of this Environmental I 11 
[ 

The second paragraph should note that the evaluations 

Statement {DES). . · 

3,-1/3.2.1 [ 3 
{P' 1, Sentence 2) l-12 Change "about

3
78m /s (2800 cfs) of cooling water" 

to "about 78m /s {2750 cf's) of cooling water." 

{P 1, Senctnce 1) I-13 Change "about 78m /s (2700 cfs) to "about 78m /s 
• 3-1/3.2.2.1 l 3 3 

{2750 cfs). · 

3-4/3.2.2.1 
{P 1, Sente>nce 1) 1_,4 [ Change "will 

JC 5.5 days." 
be about five days" to "will be about 

Lake-Volume from 3.4 x 107m3 to 3-4/Table 3.1 I-l5[ Change Ff.:~ 
3.9 x 10 m • 

3-9/3.2.4.1 [ 
(P 1, Sentence 1) I 16 Include "l?er un~t" 

- ( 1372 cfs). 
after "at a rate of 38.9 m3/s 

3-9/3.2.4.1 
{P 1, last sentence) 

will be added to the system" is inaccurate. It is 
stated in the LSCS-ER(OLS} subsection 3.6.2 that 

f 
':'he statement "no scale inhibiting chemicals, 

no biocide chemicals will ~e added to the condenser 
cooling water. Future installation of a pH control 

I-17 system may be necessary for control of scale in the 
. circulating water system. Provisions have been made 
· in the design of the circulating water system to include 
\ the scale control equ:!.p:!ler.t s~C'.lld sue~ a control L system be required. 

3-11/Table 3.4 

3-12/3.2.5 

A-21 

permanganate for iron removal. 

[

Change "Residual chlorine" to "Free Residual Chlorine". 
I 19 Change residual chlorine concentration from o.rr4 to 
- range between 0.20 and 0.75 mg/e 

I-20 

The transmission system that will connect the LaSalle 
County Station to the applicant's existing system 
was described in the FES-CP. Details of the new sys­
tem have been refined since that time, however, and 
are discussed in the ER, Section 3.9. · 

The transmission lines will be brought to the exist­
ing Plano substation to the north and to the existing 
East Frankfort substation to the northeast as before. 
The present routing of the transmission circuits has 
resulted in the Plano lines now being 66 km ( 41 miles) 
in length rather than 61 km (38 miles) and the East 
Frankfort lines being 100 km ( 62 miles) rather than 
90 km (56 miles) in length as earlier described. 

The LSCS to East Frankfort route .will consist of 
two 345-kv transmission circuits supported by steel 
pole structures on the tangent and steel tower struc­
tures at the angles except for a 7 mile section near 
East Frankfort where four circuit steel towers will 
be used throughout. The right-of-way for the East 
Frankfort transmission lines will vary in width from 

'44 to 190 meters (145 to 625ft.). Both routes have 
' been selected so as to utilize existing rights-of-way 

as well as to provide for future transmission lines 
not connected with the LaSalle County Station. Because 

·; of delays being experienced in connection with obtain­
ing a Certificate of Public Convenience and Necessity 
from the Illinois Commerce Commission for the Plano 
transmission lines, a temporary connection from LSCS 

• to an existing 138 kv line is being constructed. The 
temporary connection will consist of looping an 
existing 138kv circuit into LCSS to make 2-138 kv 
circuits. One circuit will connect to Mazon substation 
and will be 27 km (1'7 miles) in length. The other 
circuit will connect. to Streator substation and will 
be 40 km (25 miles) in length. The new construction 
required to make these circuits consists of 2 single 
Circuit \~OOd pole lines, each 5.6 km (3.5 miles) in 
length, installed on existing right-of-way. y . 



PAGE/SECTION 

5.4/Table 5·3 

COMMENT 

The rights-or-way associated with the station (in­
cluding the right-of-way for the temporary 138 kv 
line) will generally pass through flat or gently 
rolling farmland. Tb the extent possible the appli­
cant will follow existing property lines and natural 
boundaries between various types of ground cover. 
Necessary river and stream crossings will be made 
with minimal disturbance to the water bodies and their 
immediate surroundings. Supporting structures will be 
set far enough back from the river and stream banks 
ao·as to minimize the disturbance of existing shoreline 
vegetation and so preserve the natural appearance at 
crossings. 

The increase in the lengths of the rights-of-way will 
entail no significant change in the character of the 
~and over which the lines are routed as described in 
the FES-OP. There should therefore b~ no change in 

_ :he ~act ass.essment described in the FES-CP. 

1-21 Area- ot 0.55 C' excess isotherm = 18,210 m2 (4.5 acres). 
~Provided in LSCS-ER (OLS) P• 5.1-3, 5.1-4). . -[

For Applicant's Analysis-Case 1: River Velocity 
,9.2~)11/s. _ 

5-7/5.3.1.4 ( 
P 1, Sentence 2) 1-22 Change "cool~ tower". to. "coolinp: nond." 

5-7/5.3.3 - - . 
P 1, Sentence 3) [ .Change "the average free chlorine :r,resent in the 

:1_23 sewage discharges (0.74 mg/e)" to 'maximum free 
·chlorme r-es!.dual of 0. 75 mg/ e". 

5-9/Table 5.4 [Change Maximum Expected Qualitl of Station Discharge 
1-24 Total Dissolved Solids from 706.7 to 806.7 mg/L. 

5-10/5.4.1.1 
?-2/6.2.3 

1-25 

It is the opinion or the applicant that continuation 
or the ter-restrial sampling program at Station (15) 
and Station (5) is unnecessary. Based upon the 
infrequency or dense fogging and the limited area 
that would likely be affected, according to either the 
staff's or the applicant's analysis the applicant does 
not believe that the operation of the LaSalle Cooling 
Lake will have a major impact on the vegetation of 
.t~e region. 

:tn add).ticin, th·e fact- that any et:f'ect would occur 
.Ji:tifing the winter months fUrther emphasizes the la.ck 
of necessity for continuing vegetation sampling on 
or off-site. Woody and herbaceous vegetation are 
-dormant during this period which would minimize any 
effects that fog formation might cause." 

PAGE/SECTION 

5-12/5.4.1.2 

5-12/5.4.2.1 

COMMENT 

Fur-thermore, the staff' is using as a basis for extend­
ing the terrestrial monitoring program beyond the 
construction phase a publication (Troudeau, 1935) 
which is approximately 43 years old. The region 
referred to as "The Prairie Peninsula" has experienced 
a great deal of change in land-use patterns in the 
last 40 years. In fact during the past century this 
particular region in question has ~een extensively 
cultivated (DES Section 4.2.1). Therefore whether cr 
not the area surrounding the plant, in particular 
the cooling pond, favors the eastward expansion of 
a prairie or the westward expansion of a forest is 
inconsequential because the natural system continues 
to be disturbed through heavy agricultural practices. 

An excellent case in point has been demonstrated at 
construction phase terrestrial monitoring location 5. 
This location has been selected by the staff as best 
suited tor ott-site monitoring outside the influence 
of the pond. During the present on-going monitoring 
program this station was abandoned in 1975 becauce 
the land owner subjected it to periodic mowing (Nalco. 
1976. Terrestrial monitoring Program tor the Construc­
tion Phase of the LaSalle County Station, 1975). Since 
that time it has been returned to cultivation. Because 
almost all parcels surrounding the cooling pond are 
continually being disturbed, to detect any biological 
responses to microclimatological changes will be im-

L possible. 

It is recommended that the proposed fog monitoring 
program commence with the commercial operation of 
Unit 1 and continue for 1 year following commercial 

1-261 operation of Unit 2. Those monitoring locations at 
which adverse impacts are not detected will be removed 
from the program following the 1 year period 1n which 
2 unit operation was in progress. 

[

"organisms that ••• (see Sect. 3.2.2)18 • l9n should 
be changed to "Organisms which are recirculated 

I , 7 through the station ~ be killed because of mechanical 
-u damage18ef§essive pressure and temperature (see sect, 

3.2.2) • "· 

5-13/5.4.2.2 [ :P 1, Sentence 4) I-28 Include "staff's" before "worst - case estimates". 

5-19/Table 5.8 r"The X/Q and D/Q data presented here have apparently 
I included an unknown multiplier (described in the DES, 

A-22 

. l-29 variations in airflow. Comparison (reported ln Semi­
annual Reports) between radiological monitoring results 1 
Section 2.4.4) to account for soatial and temoor~l 



PAGE/SECTION COMMENT 

I 
collected in the environs' or the Dresden Station since 
1971, Quad Cities Station since 1973 and estimated 
radiation doses and airborne concentrations ot radio­
nuclides computed with the straight-line model show 
that a multiplier equal to unity is applicable tor 
calculations ot dispersiOn over the open terrain 
regions ot Illinois. Thus we believe the use ot this 

Lmultiplier is unwarranted. 

5-19/Table 5.9 [Dose assessments reported here (and in subsequent 
"1-30' tables) should be reduced to reflect erroneous source 

term and meterological parameters cited above. 

5·22/Sec. 5.5.2.4 

1-31 

rhe NRC staff has extended the C. F. Braun data to 
estimate the dose from the LaSalle County Station. 
This approach is inappropriate tor this application. 
The data utilized by the staff are generic in nature 
and do not account tor those design features utilized 
at the LaSalle County Station to minimize the dose. 
Such engineering features include special shielding 
ot the turbines and associated piping andlocating the 
moisture separators below the turbine deck in a shield­
ed area. The calculated annual dose from the LaSalle 
County Station, considering these engineering design 
features, is shown in Table 5.2-8 ot the LSCS-ER(OLS) 

_as a 4 mrem per year at the site boundary, 1/3 mile away. 

5-22/Sec. 5.5.2.4 [The last sentence ot the second 'to last paragraph 

1 -32 on the page should. read ". • • less than 0.01 mrem per 
- · year at the site boundary." 

5-25/Table 5.16 

1-33 

5-25: 

On April 10, 1978, the Nuclear Regulatory Commission 
issued an amendment to 10 C.F.R. 651.20 which elimi-

1 nated the values tor radon-222 releases in Table S-3 
(Table 5.16 in the LaSalle Draft EnvirOnmental State­
ment). 43 Fed.Reg. 15613 (April 14, 1978). Absent 
an effective generic rule covering this issue, it must 
be dealt with in individual licensing proceedings. 
National Resources Defense Council v. Nuclear Regula­
tory Commission (Vermont Yankee), 547 F.2d 633 (D.C. 
cir. 1976), reversed on other grounds, Vermont Yankee 
Nuclear Power Coro. v. Natural Resources Defense · 
Council, __ U.S. L.W. ___ (April 3, 1978). 

Commonwealth Edison Company believes that the follow­
ing changes should be made to the LaSalle Draft · 
Environmental Statement to reflect the Commission's 
amendment to Table S-3: 

Table 5.16 should be amended to conform to new 
1 Table S-3. 

T 

PAGE/SECTION 

s-2b' to'·5-27' 

8-6 to 8-16: 

10-1: 

A-23 

1-34 

COMMENT 

Section 5.5:3, "Environmental Effects ot the Uranium­
FUel Cycle," should be amended to include a discussion 
ot the doses to the U.S. population expected to result 
rrom radon releases associated with the uranium fuel 
cycle~· -
Section-8.3.3, "Healtn Effects Attributable to Coal 
and Nuclear FUel Cycle·. Alte:matives" should be amended 
to-1nclu~e a dis~ussion of health effects trom radon 
~eleases, it any, not previously considered. 

Section 10.6, "Environmental Costs of the Uranium 
FUel Cycle;'' should be expanded to include a summary 
ot the impacts from radon releases. • 

'NEPA requires that radon releases ·be discussed in the 
LaSalle Environmental Statement because the fuel require­
ments of the LaSalle reactors will re~ult in an increase 
in the amount of uranium mined and milled, and in the 
radon-releases associated with subh activities. See 
42 U.S.C~ &4332(2) (C) (i) (_NEPA 8102 (2) (C) (i)). 

Commonwealth Edison Company believes that radon 
releases associated with the urani~ ruel cycle, while 
they·must be discussed, do not have a significant 
impact-On the environment and do not change the cost­
~enetit balance from a nuclear power station such as 
LaSalle. In the first place, as the Commission notes 
in its order amending Table S-3, it appears that 
burial or below grade burial methods" ••• can be taken· 
in the future to reduce long-term releases from 
tailings dispos'al s i tea, " 4 3. Fed, Reg. 15613, 15615-6 

I 
n.s. Indeed, applicants tor Uranium mill licenses 
must currently commit to plans tor tailings disposal 
in"accordance with NRC staff criteria which includes 

I (a) location of the tailings isolation area such that 
·1 disruption and dispersion by natural forces are mini-

1 

mized, (b) reduction of the radon release rate trom 
such-areas to rwice the release in the surrounding 

, environs, and (c) elimination of the need tor monitor-
1 ing_ and maintenance. · Id. 

Second~ radon releases from uranium mill tailings 
result in very low dose rates to the exposed population. 
These have health significance only if one uses the 
unrealistically conservative assumption that the 
actual risk trom low level radiation can be derived 
-rrom~linear extrapolation ot dose-incidence curves 
experimentally determined at high radiation dose rates. 
This assumption is refuted in National Council on 
Radiation Protection and Measurements Report ~o. 43. 



PAGE/SECTION 

L.. 

COMMENT 

Finally, health effects from radon releases only 
appear appreciable when integrated.over the 76,000 
to 80,000 year half-life of the parent thorium isotope. 
This involves unreasonable speculation--sheer guessing-­
about exposed population, climate and geophysical 
phenomena during that time span. Commonwealth Edison 
Company believes that health effect estimates should 
be limited to those periods of.time for which reason­
ably credible estimates can be made. As the Court of 
Appeals·noted in Natural Resources Defense Council 
v. Morton; 458 F.2d 827 (1972): 

NEPA require& predictions, but not prophecy, and impact 
statements ought not to be modeled on the works of 
Jules Verne or H.G. Wells, Scientists Institute For 
Public Information v. Atomic Energy Commission, 481 F. 
2a Io79 (1973). 
Even if it were possible, which it is'not, to make 
reasonable estimates of the costs of nuclear power 
over the eons, to arrive at a NEPA cost-benefit 
balance it would be necessary to consider the bene­
fits of nuclear power for a similar period. The 
quantum of energy provided by the LaSalle generating 
station may set in motion or contribute to economic 
and social events which have profound effects on the 
Midwest, the nation, and on human health and welfare 
in general. Simllary, alternative energy sources may 
conceivably have costs as far into the future, but it 
is unlikely that anyone can predict such effects for 
76,000 years. 

A licensing toard has ruled recently or.. the basis of 
staff affidavits that the nuclear fuel cycle, includ­
ing radon releases from mill tailings,, is consider­
ably less harmful to man than is the coal fuel cycle. 
Washington Public Power Su~~ly System (WPPSS Nuclear 
Project Nos. 3 and 5) __ NRC (April 10, 1978 
Slip Opinion). Commonwealth Edison Company believes 
that this conclusion is correct and that by incorpor­
ating a summary of these comments and of staff 
affidavits similar to those used in ~. supra, full 
compliance with the requirements of NEPA can be achieved 
in the LaSalle Final Environmental Statement. 

5-29/Table 5.18 [ Change "2 .8% of total budget paid by station in 1975 
I-35 to LaSalle County tg 11 0.3%". 

PAGE/SECTION 

6-1/Sec. 6.2.1 
(Para. 2) 

6-2/6.2.3 

I-36 

:last sentence, E 2) 

6-5/6.2.5 
:last paragraph) 

'-. 

I-37 

1-38 

6-7/6.2.5 
Recommendation 2) 

1-39 

6-7/Table 6.4 
I-lJO 

6-8/6.2.6 
P 3, Sentence 3) 

I-41 

COMMENT 

The wind sensors have been moved from the 33-foot 
level to the 200-foot level of the meteorological 
tower in May, 1978. For LSCS operations, the prime 
meteorological base is the 375-foot wind data and 
the 33-375 foot temperature ~radiant data. The 200-
root level wind data presently being collected are 
intended as a backup to this primary reference. The 
33-~oot level wind sensors ~ere used to back up the 
375-foot wind data~ but ~o eliminate a~y possibility 
of there being some influence by the major structures, 
the sensors were moved to the 200-foot level. (See 
Revised LSCS-ER(OLS) Section 6.1.3, Supplement 6). 

Commonwealth Edison Company believes that these 
studies should be discontinued after 1978. This 
~-11 conclude_the five year monitoring program begun 
in 1974. During this time any impacts which have 
occured have been identified. After 1978 most on site 
construction will take place inside,structures how 
standing. Therefore, since major construction will 
be completed, the impacts of construction activities 
on or off site, if any, will be minimal. 

L. . 

[

The staff wants a weekly exchange of the charcoal 
cartridges. Currently, we use a bi-weekly frequency 
at Dresden, Quad-Cities and Zion because we have 
demonstrated to the NRC that the bi-weekly period is 
more sensitive. There is no reason to change and 
furthermore none is offered in the DES. 

[

NRC wants monthly gamma isotopic analysis. This is 
acceptable. Huwever, there is no composite sampler; 
w~ekly grab samples are compostied monthly or quarterly. 

[

CECo and the NRC have agreed on the LLD's in the 
attached table (Attachment 'D) for all environmental 
radiological programs. 

-To be in agreement with the finalization of the lake 
monitoring program described in correspondence from 
v. A. Moore to Byron Lee dated December 13, 1976 
(see LSCS-ER-OLS Appendix 5.1B, page 5.1B-12) please 
make the following changes: Insert, following the 
:p,hrase ";,eginning after the lake is filled", the phrases 
'to its anticipated operating level and pumping of 

water through plant systems begins." 

last 2 paragraphs) The staff requires consideration of allpossible 6-8/6.2.6 f 
recreational uses of the lake including primary water 
contact sports (swimming and water skiing) within 

I~ the limits of public health risks. We point out that 
due to the reduction in lake size there is no area of 
shoreline that can reasonably be de¥eloped into a safe 

A-24 
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6-H/6.3.5.1 

6-H/6.3.6 
(last paragraph) 

8-l/8.1 
(1 l, sentence 3) 

COMMENTS 

swimming beach. The question of public safety and the 
liability associated with this activity puts an un­
warranted burden on our rate payers. In addition an 
activity such as water skiing requires boats with high 
horsepower engines operating at speeds which would 
greatly increase both wave action and the turbidity 
of the water. These conditions would lessen the full 
utilization of the lake for secondary contact water 
sports such as canoeing, rowing, sailing and fishing. 
The last sentence on page 6-8 continuing on to page 
6-9 appears to be in error since boating and fishing 
are listed as examples of both primary and secondary 
contact sports and "secondary contact sports is 

I repeated without apparent purpose. 
\-..- . 

[

To be in concert with thermal studies out-lined in 
DES Sec. 6.3.2.1, the applicant's aquatic monitoring 

I-43 program will be instituted after Unit l becomes commer­
cially operational and will continue for one year after 
both Units l and 2 are in commercial operation. 

I 44 agreed to perform for the first two years of operation, 

r
During the negotiations referred to previously, CECo. 

- the same program as the pre-operational. Then in the 

1-45 

third year of operations, the program would be reduced 
to that shown in Attachment· E. 

[

The dates indicated for commercial operation are 
incorrect. As of February 6, 1978 Units l and 2 are 
scheduled to b~gin commercial operation in September, 
1979 and September, 1980, respectively. (LSCS-ER-OLS 
Sec. 4.1.1, page 4.1-l) 

8-10/Table 8.8 
Table 8.7b The applicant believes the excess mortality and excess 

l 
8-18/8.3.3 

morbility and injury tables for coal fired plants 
(Tables 8.7b and 8.8, respectively) overstate the 
health hazards. Nevertheless, we agree that the nuclear 

I~ fuel cycle has substantially less environmental and 
health impacts than does the coal fuel cycle. 

[

The new load growth estimates should be included.in 
this section. This information was transmitted to 
the NRC staff on June 2, .1978 in supplement 6 to the 
LSCS-ER(OLS). The rates of load growth assumed are 

I-47 within the range of load growth mentioned by the staff 
in chapter 8 of the DES. 

A-25 

ATTACHMENT A 

EVALUATION OF NHC 0:1'1\FF' S ANALYSIS OF THE 

ARMSTRONG RUN F.ROStO:l PROilLE.'I 

The following discussio~ addresses the comments raised by NRC staff 

in their letter dated February 16, 1378 regarding the Armstrong 

Run erosion problem due to the construction of the dikes at 

LaSalle Station. 

CHANGES IN PEAK DISCHARGE IN AR}!STRONG RUN 

The drainage areas of the Armstrong Run at Commonwealth Edison 

Company's (CECo.) property line and at Highway 170 before and after 

the construction of the dike are given below: 

Drainage Area of Armstrong Run in Acres 

Location 

At property line 

At Highway 170 

Pre 
Con'S"truction 

1018 

1709 

During Post 
Construction Construction 

339 339 

518 518 

The 339 acres of the drainage area at property line during and post 

construction stage can be subdivided as follows: 

\ of Total Area of 
Sub-Area ~ 339 Acres 

Steep sloped. area of the dike - 46.6 l4 

Flat disturbed area for the 
ditches = 27.2 8 

Undisturbed farm land - 265.2 2!L 
Totals = 339.0 !QQ._ 

The drainage area of the Armstrong Run was reduced from 1018 acre1 

to 339 acres after construction of the dikes, a reduction of 671. 

For a given rainfall intensity, peak disc~arge depends on the dra~nage 

area and the run•Jff coefficient. The pea.< discharge duri~g const.~uction 

can exceed that under pre-construction conditions only if the 



runoff coeff.icient increases by more than 200 percent. (The time 

of concentration is slightly more under during construction 

condition compared to pre-construction condition. Longer the time 

of concentration, the lower is the peak discharge.) 

NRC suggested a runoff coefficient of 0.65 for pre-construction 

condition and 0.9 for bare dike condition. Even assuming that all 

339 acres of drainage area at property line consist of bare dike 

slopes, the discharge during construction ~tage can only be about 

half of that under pre-construction condition. Hence, it is proved 

that the discharge during construction condition can never be 

greater than or equal to that of pre-construction condition. 

REVIEW OF NRC STAFF'S ANALYSIS OF ARMSTRONG RUN EROSION PROBLEM 

1. Adjustment of Unit Hydroqraph Model: NRC states that they 

developed a "unit hydrograph and adjusted the unit hydrograph model to 

duplicate the gaging records for Gimlet Creek using the best available 

precipitation data from Aurora.• For the following reasons, we 

believe that the adjustment of ~nit hydrograph is not appropriate: 

a. Triangular unit hydrograph theory, used by us and 

the NRC was based on the data from a number of watersheds 

to develop a synthetic unit .graph for ungaged streams. For 

Armstrong Run problem, only the relative values of discharge 

before and after construction are important and the absolute 

value of discharge is- of lesser importance. So, in t.i:e 

absence of gaging records, as is the case with Armstrong 

. Run, adjustment of unit hydrograph is an unnecessary 

refinem•mt. 

b. Aurora is a nonrecording precipitation station. Unless 

the hourly values of precipitation are available, the 

-2-
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2. 

adjustment of the hydrcgraph becomes arbitrary. Aurora 

has only 24 hour precipitation data and is about 80 miles 

northeast of the Gimlet Creek basin. Since the precipitation 

station (Aurora) is a nonrecording station and it is 80 

miles away from watershed, adjustment of unit hydrograph 

based on this precipitation data does not improve "the 

accuracy of the unit hydrograph. Gimlet Creek basin with 

a drainage area of 5.4 square miles, is a small basin and 

using precipitation from a nonrecording station 80 miles 

away to adjust the unit hydrograph is questionable. 

Discharge records are available from 1951 to 1976 for Gimlet 

Creek. From 1951 to 1976, the yearly peak discharge of 

Gimlet Creek exceeded 1000 cfs in nine years. Eight of 

these peaks occurred during June - September period 

indicating that the peak floods in Gimlet Creek occur due 

to thunder storms. Thunder storms are very localized and 

a rain gage 80 miles away is not an appropriate source for 

precipitation data to adjust the Gimlet Creek •1nit hydrograph. 

Wenopa, 20 miles east and Edelstein, 12 miles southwest of 

Gimlet Creek basin, both being hourly precipit~tion 

recording stations, would have been better sources for 

precipitation data. 

Runoff Coefficients: The. basis for our use of runoff 

coefficients is !!rom References (1) 11 and (2). NRC calculated the 

runoff coefficients based on information contained in Reference c:.) . 

That procedure is meant to calculate the volume of runoff rather ~han 

the runoff coefficient. The following tat:ole compares the •Jalucs of 

runoff coefficient C used by us and NRC. 

"References are provided at the end. 
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Pre-construction 

Construction 

Undistrubed land area 

Ditch area 

Dike face 

Weighted average value al 
property line (during 

construction) 

Post Construction 

CJ::Co 

0.50 

0.50 

·J.53 

1.00 

0.59 

0.50 

NRC 

0.65 

0.9 

0.8 

As outlined earlier, the surface area of the dike is only 14\ 

of the total area and the undisturbed land area is 78\ of the 

total area. Hence, the weighted average value for C should be 

used in calculating the peak runoff value during construction 

conditions. We assume that NRC used a value of 0.9 for the 

entire 3~ acres to obtain the pP.ak disch~rge during construction 

conditions based on their statement that the watershed slope for 

pre-construction and for post constru•;tion increases from 40:1 to 

3:1. We used a runoff coefficient of 1.0 for the dike surfaces 

compared to 0.9 used by NRC. 

3. Watershed SlopP.: NRC contends th~t the watershed slope for 

pre-construction and for post construction increases from 40:1 to 

3:1. The watershed slope under pre-construction conditions is about 

300:1. The area occupied by the dikes i!: only 46.6 acres (14\ of 

the total area) and the slope of the dikes is 3:1. Tha rest of the 

~ainaqa· area (339-46.6 • 292.4 or 8G\ of the totul areal would 

MVe the ch.Jract •ristics of pre-construe Lion co~:d iL ions. In 

other ~ords, the slope for onl2 ll,\ of ~t~ area of the watershed 
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increases from 300:1 to 3:1 and the remaining 86~ of the area will 

have the same slope as that under pre-construction conditions. 

Assuming the runoff coafficicnt of 0.9 for the scadcd dikes 146.6 

acres or 14\ of the total area) and 0.65 for the rest of the area, 

as was used by NRC in their analysis, tha weighted average runoff 

coefficient would be 0.68. This means the runoff coefficient 

increases from 0.65 during pre-construction to 0.68 during construction 

stage, an increase of only 5\. However, the drainage area reduces 

from 1018 acres during pre-co~struction to 339 acres during 

construction stage, a decrease of 200\. This would result in a 

decrease of 195\ in discharge. If the discharge were ·100 cfs 

during pre-construction times, the discharge would bl reduced to 

34 cfs during construction conditions for simil~r storms. It 

can also be stated that during and post construction cond~tio~ 

discharge would be scaled down to by a factor of 0.33. 

It is not know~ how NRC arrived at their conclusion that discharge 

increases by 6\ during construction stage. It is presumed that 

NRC might have overlooked that 292 acres of the watershed 

area (or 86\ of the total areal at the property line are· 

undisturbed in terms of changes in slope and runoff characteristics 

of its surface. 

4. Difference in Runoff Coefficients: NRC states that the 

difference between the pre-construction runoff coefficient and 

the construction coefficient (i.e., 0.071 is too low to accurately 

represent the effect of both the increasld watershed slope and 

~e ba~~ ~la~ face of the east dike. '1'/e do not a~rec with 

the above state~ent for the following :e~sons. 

a. tie used a runofL coefficient of 1.0 for the w~ole 
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dike slope area of 4G.6 acres (o~ 1'\ Qf the total area) 

even though only thS east dike is uriseedcd, compared to a 

value of 0.9 uscG by NRC. ~jnce most of the dike is 

seeded, a coefficient of less than 1.0 should be more 

representative of the actual conditions·: However, to 

be conservative, a coefficient of 1.0 was used which 

represents mora th<1n adequat~ly the effect of both the 

increased slope of .the dike surface area and the bare 

clay face of the east dike. The weighted average runoff 

coefficient (1.00 for 46.6 acres of dike slopes, 0.53 fo~ 

the distur~ed area of 27.2 acres along the ditches and 

0.5 for the undisturbed area of 265.7 acres) is 0.57 

compared to that of 0.5 for pre-construction conditions, 

an increase of 14%. Using NRC suggested values of 0.65 

for pre-construction and 0.9 for bare clay face gives a 

weighted average coefficient of 0.68 for.during and post 

construction period compared to a coefficient of 0.65 for 

pre-construction condition, an increase of only 4.6%. 

Henc:e, our runoff coefficients a're more conservative 

compared to those used by NRC and our coefficients 

adequately represent the changes in runoff characteristics. 

5. Storm Durations: NRC states that the staff analysis revealed 

a much more serious problem with the our prediction of peak 

. discharge. It appe.\1-::; Lh,,t_ Nl!C mi::;unclcrstoou nur <:~n<tlyni::. l-Ie 

recognize that short; dur.,tion storms will have higher pe.:~ks compared 

to long durati~n storms. We used 24-hour rainfall in the interest 

':Jf developing fu:l hydrogr.:~ph. The 24-hour rain fall is subdivided 

into 15 minute increments as per U.S. A:t:my Corps of Engineers method 

(Reference 4). The !:ollo,-ting table gives the maximum 15 minute 
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precipitation for various storms as per the above distribution 

and as used in our hydrograph analysis. 

Precipitation ·in inches 

Maximum 1 hour 
. ral.nfall contained Max. Equivalent 

Storm Return Period 24-hour J.n 24 hours 15-min. IntcnsJ.ty ---
1 2.5 1.38 ·0.44 1. 76 in./hr. 

10 4.3 2".37 0.78 3.12 

100 6.0 3.30 1.10 4.40 

We chose.l5 minute interval because the unit rainfall duration 

for the unit hydrograph used in their analysis is 15 minutes, which 

is based· on-the criterion that it should be one forth ~r less of 

lag time for basiri (Reference 5). The Z4-hour rainfall period contains 

some one hour periods during which the rainfall is as intense as or more 

than that -used by NRC. For example, for a 10-year storm, 24-hour rainfall 

period contained a one hour rainfall of 2.37 inches as used by us 

compared to that of 1.98 inches used by NRC. 

In using the rational formula, we used an intensity that 

corresponds ~o ti~e of concentration. Chow (Reference 2) states 

•when usinq the rational formula, one must assume that the maximum 

rate of flow, owing to a certain rainfall intensity ove4 the drainage 

area, is produced by that rainfall which is maintained for a time equal 

to th~-period of concentration.• The following are the time of 

concentrations at the property line under various conditions: 

~ =Condition 

~r~construction 

During construction 

P.os~ construction 

Time of 
Conc£-ntr.:~ti.on 

in Hours 

2.08 

2.34 

2. 34. 
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100-y~~l!£1!! 
RainC~ll tr1tcnsiti0s 
~? r rc.; pond [ii<it~r l!~__!?l­
_ccncentr.:~tJ.on-~nchc~/hour 

1..7 

1.5 

· 1.5 



The time of concentration increases during ur.d post ~or~tru~tj~~ 

conditions because the drainage area at property line ~nder th~~c 

conditions is a narrow strip of area along the dikes. 

NRC's statement - "The point is that: the use of the 24-hour ~:t.OI'l1 

(which has a relatively low intensity) is not appropriate for 

analysis of the Armstrong Run erosion problem" is not right. 

We used 24-hour storm to get the total runoff scqu·~nce duriug 

24-hour period. The 24-hour rainfall period used by us contains 

one hour periods over which the intensity of rainfall is more severe 

than that used by NRC. 

6. 6\ increase in Peak Discharoe: We do not: agree with NRC's 

statement of at least a 6\ increase in peak discharge occurred for 

the 100-year, one hour storm during construction while the eust 

portion of the dike was not vegetated. According to our 

analysis as explained in the above paragraphs, the~e would b~ a 

65\ decrease in peak uischarge for the 100-year storm during 

construction period. This is mainly attributable to 67\ decrease 

in drainage area during post construction period (from 1018 

acres to 339 acres). 

If NRC reviews their analysis in the light of the discussion 

provided in the above paragraphs we believe that NRC would arrive 

at similar conclusion that the peak discharge under-construction condition 

would be lower than that under· pre-construction condition. 

7. Increase in Erosivity: We do not agree with the conclusion 

in the statement that "a 6\ increase in di!:charge •luring con:::tr•1cLion 

would produce a 12\ to 19\ increase in erosivity" as the hyro~•csis 

of 6\ "increase in discharge is not valid in the light of the 
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discussion in the above paragraphs. There would be a 65~ reduction 

in discharge during and post construction conditions compared to the 

pre-construction condition. That should result: in reduction of the 

erosivity by 130\ to 195\ using same equation as suggested by NRC. 

8. Erosion and Unusual Rainfall: NRC believes that the erosion 

in Armstrong Run was mainly due to increased peak discharges. we 

do not agree with NRC on this point. The erosion is not due to 

increased peak discharge in the Armstrong Run as discussed earlier. 

We strongly believe that the erosion is mainly due to unusually 

heavy rainfall during July, August and September of 1977 at the 

site area. 

Marseilles Lock is the nearest precipitation gage for which the 

rainfall data was available. The actual recorded and the normal 

rainfall for these months are given here under. 

~ 

July 

August 

September 

Rainfall in inches 

Actual in 1977 

4.05 

5.15 

10.30 

~ 

3.74 

3.10 

3.38 

This clearly shows that the period of August and September of 1977 

was a very wet period at the site and the rainfall was unusual and 

much above normal. The August 1977 rainfall was 66\ above normal 

and September r~infall was 205\ above·normal. The rainfall on 

September 1, 1977 at Marseilles was 4.79 inches whi~h is more than 

the normal rainfall for the entire month. We believe that onl7 

the continuous above-normal rainfall over a period of tw6 months 

caused the erosion in the Armstrong Run. 
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lfRC also was dcbatinq about the c.:~uso of erosion , .. :,; c·:t c.Jn I.J:;: 

inferred from their statement th.:~t - •this r.:tises o1 quc!ltion .::1s to 

whether the erosion was duo to tho construction or T • .lSilllc County 

Station or solely_ to the unusual rainfall. • Based on the re~:ul ts 

of~1:heir analysis, which are very questionable, they concludt!d the 

erosion is due to increased discharqe. 

Requirements specificd,bv NRC: The above analysis together 

with that provided in supplement 4 of ER cleorly dcmonstr.::~tcs that, 

the erosion in Armstronq Run was only due to unusu.:tl heavy r.:~infall 

and not due to the construction of the dikes. In fact, the 

construction of.the dikes reduces substantially the peak discharqes 

in Armstronq Run. Hence, CECo did not contripute to the erosion 

problem in Armstronq Run that can be attributed to the increased 

runoff due to the construction of the dikes. 
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0 Commonwealth Edison 
0r"'e Fu~: NJ!•:I"ll P 1.'::1 C-·~1.::::0 llhn.,ll 

Adclre~s Rcpiy. !o Post on.ce eO. 767 
Ch•cago. lll•"o•s 60690 

March 17, 1979 

Mr. James G. Keppler, Director 
Directorate of Inapection and 

Enforcement - Region III 
u.s. Nuclear Regulatory Commission 
799 R~osevelt Road 
Glen Ellyn, Illinois 60137 

ATTACHMENT B 

SUbject a LaSalle county Station Units 1 and 2 
Response to IE Inspection·Report 
Bos •. S0-373/79-05 and S~-374/79-04 
NRC· Docket Nos. 50-373 and 50-374 

Reference (a)t 

Dear Mr. Keppler a 

·J. G. K~ppler letter to B. Lee, Jr. 
·dated February 22, 1979 

The following is in response to an inspection con­
ducted by Dr. H. J. Oestmann and Mr. T. H. Essig on January 
16-19, 1979 of activities at LaSalle County Station. Reference. 
(a) indicated that two items appeared to be in noncompliance 
with NRC requirements. These items-are addressed in the 
attachment to this letter.-

In a telephone conversation with Dr. H. J. Oestmann 
of your Staff on March 16, 1979, we were granted a one day 
extension for our response. 

Please refer any additional questions you might have 
on this subject to this office. 

Very truly yours, 

c..~ 
cordell Reed 
Assistant Vice-President 

attachment 
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CommoiiYtaalth Edison 

ATTACJ!MEN'l' 

INFRACTION lt 

NRC Docket Nos. 50-37l 
50-374 

condition 3.E~l) of the construction Permit requires 
the licensee to minimize erosion ~uring construction related to 
the·facility. · 

contrary to this requirement, the licensee failed to 
Pl'cilfide early planting and cover after completion of the cOn­
struction of the east dike of the coolinq lake, with a result 

· that the face of tho east dike experienced preventable erosion. 
: (Units 1 and 2) 

RESPONSEr 

construction of the dike in the vicinity of Armstronq· 
Run was completed in the fall of 1976. This was too late to 
plant seed. Our intention at that time was to see~ durinq the 
1977 sprinq planting season. However, a labor strike occurred 
at the station durinq the sprinq which prevented the completion 
of seedinq until late summer(fall planting season). commonw~alth 
·~ison believes it was not negligent in failing to seed the dike 
•by early planting• because the labor strike prevented it. This 
information was discussed at the September 13, 1977 meetinq 
~ the NRC, and again stated in supplement number four to the 
Operating License Stage - Envir~ntal Report for LaSalle County 
Station transmitted to the NRC on October 20, i977. Since 
planting occurred as soon as possible, we believe that we should 
nat be cited with an infraction reqardinq this matter. 

DB!'ICIENC!' 2 

Condition 3.B.(2) of the construction Permit requires 
that if harmful effects not considered in the Final Environmental 

·Statement are detected by the monitoring proqram. the licensee 
will provide to the Staff an analysis of the probl~~ and a plan 
of action to significantly reduce the detrimental effects. 

Contrary to this requirement, the licensee failed to 
submit an analysis of the problem and a plan of action to the 
staff when erosion conditions in Armstronq Run near the cooling 
lake dike were brought to their attention. (Units 1 and 2) 



RESPONSE: 

Commonweallh Edison NRC Docket Nos. 50-373 
50-374 

- 2-

Commonwealth Edison started seeding the east face of 
the dike near Armstrong Run prior to the September 13, 1977 
meeting with the NRC Staff. ·After being made aware of a 
possible problem, we performed an analysis of the situation 
and determined that the runoff from our dike did not cause 
erosion in the Run and our contribution to the silt in the Run 
~as negligible. In addition, the daily and monthly inspection 
program did not indicate any abnormal erosion on the east facing 
dike. Perimeter ditches and catch basins were inspected and 

.. found to be collecting erosion materials from the dike. During 
any rainy.season some erosion of newly laid soil is to be 
expected and our environmental site inspector, based on his 
judgment and experience. did not feel that the erosion observed 
was unusual for this type of construction and. therefore, a 
problem did not exist. 

We made the offer to reimburse the adjacent land owners 
for fixing of the Run in accordance with the Soil Conservation 
Service recommendations. We did this on the basis that we may 
have contributed.some silt to the Run but that the water runoff 
:from the bare dike during heavy rains, according to our 
calculations. is less than what would have occurred during 
pre-construction conditions. In summary. we tOok action to 
eliminate-the runoff problem from the bare dike during the 
first planting season that we were able b~cause of the labor 
striker we analyzed the probl~ and determined we did not cause 
the erosion, and we offered to •fix• the Run even though we were 
not a major contributor to the problem. On this b3sis, we do 
not believe that we ha?e been deficient in complying with this 
construction permit item. 
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April 12, ·1978 

llr. ~. s. T•trbak 
Nuclear Licensing hdministration 
ColiUI'onwealth Edison 
P.-o. Box 767 
Chicago, Illinois 60690 

:ile&r Mr. Turbak: 

AHACHl>!ENT C 

My ,staff archaeologist has reviewed the report 
:~An Archeological Survey and Test Excavation Study of 

the Plano and East Frankfort Xransmission Line Corridors, 
'4_Salle,_ Grundy, Kendall and Will Counties, Illinois.• · 
"As the transmission-structures have been moved to avoid 
~mpact, th~re will be no effect on archeological resources. 

we understand that the remaining right-of-way 
will be surveyed. If si~es are found the State His~oric 
Preservation Officer should be consulted concerning 
mitigation of impact and Advisory Council procedures 
followed. 

j)~·I'"J 
David Kenney 

DK/~lKB/js · 



Attachment D 

TABLF. 8.3.2-3 

PRACTICAL LOWER LIMITS OF DETECTION (LLD) 

FOR ENVIRON!IENTAL RADIOLOGICAL IIONtTORlNG l'ROGIW'I 

SAMPLE MEDIA 

Airborne "Particulate" 

Airborne I-131 

Liquids 

Vegetation 

Soil, Sediment 

Animal Tissue 

a Referenced to Cs-137. 

ANALYSIS 

Gross Bctaa 
GamrM Isotopic: 
Sr-89,90 

rodine-131 

Sr-89 
Sr-90 
I-131 
Ca-134 
Cs-137 
Tritium 
Gross Bet,.a 
Gamma Isotopic: 

Gross Bet" a. 
1-131 
Sr-89,90 
G"mma Isotopic: 

Gross Bctaa 
Sr-89,90 
Gamma Isotopic: 

Sr-89,90 
I-lJl - Thyroid 
Cs-134, l37 
Gross Bet"" 

c: 5.0 pCi/liter on milk s"mplcs. 
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J.LD 
(4.66o8) Uli!TS 

0.01 pCI/m 1 

0.01 pCl/mJ 
0.01 pCl/ml 

0.10 pCl/mJ 

10 pCl/lllcr 
2 pCI/IJtrr· 
s~> pCI/11 t<·r 

10 pCJ/Jit<'r 
lOC: pCL/Iltcr 
0.2 pCi/ml 
5 pCl/lltcr 

<20 pCI/1 £or 
each nuc lldr. 

2 pC:I/J: W<'l 

O.OJ pCI/r. wt•r 
1 pCJ/r. wrl 
0.2 pCI/~: W<'t 

2 pCI /r, <lrv 
1 pCI/r, dry 
0.2 pCl/g dry 

O.l pCi/r. W<'L 
O.l pCI/r, ,.,,., 
0.1 pC:I/r, ..,,., 
1.0 pCI/r, wt•L 
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·~ :~"'-':!1-..' .. " • •. ~!....'!'t "~-"! '!;i!,.;"iJ.~n••n_!"'..".l~'.:.or.lrA_I! t!IN.r.tn_IJtr«: _r_R•!:•~on Attachment I. 
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APPENDIX B. CORRESPONDENCE RELATIVE TO SITE HISTORICAL 
AND ARCHEOLOGICAL FEATURES 
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STATE OF ILLINOIS 

DEPARTMENT OF CONSERVATION 

ANTHONY T DEAN 
UIMl~ fOIIt 

,.,., .. ,,,n ''Ill< • "''llflJN(i 

+.l(l "'llJTII ~rKINli s1· 

SPRINGFIELI:' •z706 

CHICAGO OFFICE- ROOM 100, taO N. LA .ALLE ST •• .0.01 

Mr. A.O. Courtney 
Environmental Affairs 
Commonwealth Edison 
P.o. Box 767 
72 West Adams Street 
Chicago, Illinois 60690 

Dear Ur. Courtney: 

December 31, 1975 

HAROLD L. ELLSWORTH 
A.S•tnANT 0UtlC1'0" 

This letter is to inform you that we have reviewed the specifications 
of your project of the update of the "LaSalle County Nuclear Station 
Environmental Report". 

Our review of the records indicates that your project will not effect 
historic, architectural or archaeological projects in this area. 

This letter of clearance relates only to cultural considerations and 
should not be vie;;ad as a bl.i,ik.o:t wcite-off which would include 
natural areas or other concerns of the Department of Conservation. 

If you have further questions regarding this, please contact me. 

Anthony T. 
State Hi oric Preservation Officer 

ATD/lg 



Illinois" Department of COnservation W life and land together 

605 STATE OFFICE BUILDING • 400 SOUTH SPRING STREET • SPRINGFIELD 62708 
CHICAGO OFFICE - ROOM 100, 160 NO. LASALLE 60601 

David Kenney, 01rector • James C. Helfnch, Ass1stant Director 

Mr. George W. Knighton 
Division of Site Safety and 
Environmental Analysts 
U.S. Nuclear Regulatory Agency 
Washington, D.C. 20555 

Dear Mr. Knighton: 

January 6, 1978 , ·:; --~c'~Ed-:~ 
t:q •-:;:. . . •, ' "13. 98 ·-' 

·_-_ u . .,~.,f '·I :::-. 
I - co.....,,.,~'llov -.' - ""''s..;;;;;' . .::::-, 
\ ::. --. ·~'> .· '· >-...___ \ .. 
'~ 

So-313 
31'1-

In response to your letter of December 23, 1977, concerning the LaSalle 
County Station near Ottawa, Illinois, we have consulted our flies and have 
determined that the property occupied by the facility as described on the 
enclosed map contains no significant historical, architectural or archaeolo­
gical sites. 

DK/TH/dg 
Enclosure 

Sincerely, 

Da£::~;t'~ 
State Historic Preservation Officer 

780130014 
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Department of Cooservation 
life and land together 

605 STATE OFFICE BUILDING • 400 SOUTH SPRING STREET • SPRINGFIELD 62706 
CHICAGO OFFICE- ROOM 100, 160 NO. LASALLE 60601 

Dav1cl KP.nney, Director • James C. Helfrich, Assistant Director 

April 12, 1978 

Mr. M. s. Turbak 
Nuclear Licensing Administration 
Commonwealth Edison 
P. 0. Box 767 
Chicago, Illinois 60690 

Dear Mr. Turbak: 

My staff archaeologist has reviewed the repo~t 
"An Archeological Survey and Test Excavation Study of 
the Plano and East Frankfort Transmission Line Corridors, 
LaSalle, Grundy, Kendall and Will Counties, Illinois." 
As the transmission structures have been moved to avoid 
impact, there will oe no effect on archeological resources. 

We understand that the remaining right-of-way 
will be surveyed. If sites are found the State Historic 
Preservation Officer should be consulted concerning 
mitigation of impact and Advisory Council procedures 
followed. 

DK/MKB/js 



APPENDIX C. THEORETICAL PREDICTIONS OF COOLING lAKE PERFORMANCE 

There are two extremes in the classification of cooling lakes. In a compZeteZy mUxed pond, the 
flow between the intake and discharge, combined with wind effects, tends to maintain the pond at 
a nearly uniform temperature throughout. In a [Zow-through (plug-flow) pond, the temperature 
decreases continuously along the flow path from intake to discharge. Any given lake will fall 
somewhere between these two extremes. The LaSalle County Station coaling lake, as a result of 
diking, would be expected to perform more like a flow-through pond. 

The principal mechanisms by which heat is exchanged between the water and the atmosphere are: 

Incoming short-wave solar radiation, 
Incoming long-wave atmospheric radiation, 

• Outgoing long-wave back radiation, 
Reflected solar and atmospheric radiation, 

• Heat loss due to evaporation, and 
• Heat loss or gain by conduction. 

The equilibrium temperature, E, is defined as the temperature a body of water would eventually 
reach when cooled or heated naturally under constant meteorological conditions. A body of water 
at a temperature different from E will tend to approach E asymptotically. The equilibrium 
temperature is not a constant, but varies through the day and throughout the year as the mete­
orological variables change. 

Although the temperature of a natural body of water continuously approaches the equilibrium 
temperature, it lags behind the short-term changes. It is usually.close to the equilibrium 
temperature during the summer and winter, lower during the spring, and higher during the fall. 

The simplified model for predicting temperatures in a cooling pond assumes that the net rate of 
heat exchange, 6H, across the surface of the pond is proportional to the difference between the 
surface temperature of the lake, Ts, and the equilibrium temperature, E. 

6H = -K(Ts-E) {1} 

The proportionality factor, K, is a complicated function of the meteorological variables, as is 
E. When appropriate averages are used (e.g., monthly averages}, the temperature Ts may be 
calculated within about ±2.8°C (±5°F). 

For a flow-through pond, the differential equation that relates the transient temperature 
response to the heat input to the lake is: 1 

pCPL -ft = -K(T - E), 

where p = density of water (1000 kgfm3}, 
Cp = specific heat of water (4184 J/kg•°C), 
L = average depth of lake (m), 
T = surface water temperature (°C), and 
t = time (sec). 

In Eq. 2, p and Cp are assumed to be constant. 

If K and E are constant throughout the period of interest, the solution of Eq. 2 is 

T - E ( ) y-:r- = exp -K t-t
0 

/pCPL, 
0 

C-1 

(2} 

(3} 
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where T and T0 are the surface temperatures at times t and t 0 , respectively. If T
0 

is the 
station discharge temperature (at time t 0 ), TF is the temperature at the cold end of the lake 
and tF - t 0 is the residence time, then 

TF - E 
~ = exp -KtF/pCPL. {4) 

0 
If the analysis is extended to a closed-cycle pond, then the water that has cooled to a temper­
ature TF now passes through the condenser, and its temperature is increased to TF + 6Tc, where 
6Tc is the temperature rise across the condenser. The above equations may then be reapplied. 

Thackston and Parker have calculated the equilibrium temperatures and heat exchange coefficients 
for 88 locations throughout the country. 2 Figure C.l is a plot 'of these parameters for Spring­
field, Ill., for the 12 months of the year. The solid curve delineates values that correspond 
to average meteorological conditions. The dashed curve corresponds to extreme meteorological 
conditions and results from assuming that all meteorological variables are at the.value which is 
exceeded only once in ten ~ears. The probability that all these variables are at the extremes 
simultaneously is small. The uncertainty in E is typically ±2.8°C (±5°F}, the uncertainty inK 
approximately ±40%. One of the largest contributors to the uncertainty is the specific form 
chosen for the wind formula for determining the heat loss due to evaporation. Thackston and 
Parker have employed a very conservative formula, so that it is not unreasonable to expect that 
there will be more cooling than predicted using their values. 

The residence time, tF, in Eq. 4 is given by 

where V = volume of lake (m3), 
A= surface area of lake (m2), 
L =average depth of lake (m), and 
Q = flow rate (m3/day). 

(5) 

Using the values appropriate to the LaSalle County Station cooling lake, the residence time is 
found to be approximately 5.5 days (surface elevation, 210 meters, or 700 feet). 

If one applies Eq. 3 starting with January 1, with T0 = EJAN + 6T, t 0 = 0.5 day, and K = KJAN• 
then T corresponds to the temperature of the water after one-half day of cooling (or equivalently, 
the temperature of the water at that location in the lake that encompasses 1/11 of the surface 
area, starting at the discharge). EJAN and KJAN should next be incremented by (EfEB-EJAN)/60 
and (KfEB-KJAN)/60 respectively, and the T0 should be set equal to the T just calculated. In 
other words, allow E and K to change as they might be expected to do, rather than assume that 
they are constant for the entire month. Eq. 3 should then be reapplied and the process should 
be continued to obtain the temperature at the end of each half-day. After 5.5 days, the water 
is in the vicinity of the intake structure, which is near the point from which the blowdown is 
released. This T should then be incremented by 6T and the process continued. 

This method of calculation must, in actuality, be extended to periods of more than a year's 
duration since the assumption T0 = EJAN + 6T was just an initial value chosen to begin the 
process; the iterations converge quite rapidly. 

References for Appendix C 

1. J. R. Edinger and J. C. Geyer, "Heat Exchange in the Environment," Publication No. 65-902, 
Edison Electric Institute, New York, 1965. 

2. E. L. Thackston and F. P. Parker, "Effects of Geographical Location on Cooling Pond Require­
ments and Performance," Report for Project No. 16130-FDQ-30/71 to the U. S. Environmental 
Protection Agency, March 1971. 
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Fig. C.l. Equilibrium Temperatures and Heat Exchange Coefficients for Springfield, Ill. (Modified from E. L. Thackston 
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APPENDIX D. STATE CERTIFICATION AND NATIONAL POLLUTANT DISCHARGE 
ELIMINATION SYSTEM PERMIT FOR LASALLE COUNTY STATION 

D-1 
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n.IJ.DnDDCIDDk:J R•chdftl H. Bnceldi1U, Director -@ 
illiiDWDD?CIDIID illJOC.~IID d<m D rPIFCID d®CEtLDCIDriD 
@ 2200 Church• II RoJd, Sprlll~Jf!Cid, lllmo1s 62706 £~®DDCI9V 
Telephone· (217} 782-6171 

Decenber 30, 1976 

c:a-MJN\·IEALTH EDISa-J CCM'l\NY 
NPDES Modified Permit Ccrtificdtion 
Braidwood Station NPDES Permit #IL 0048321 
Byron Station NPDES Permit ~IL 004R313 
LaSalle County Station NPDE..<; Permit #IL 0048151 

Mr. A. H. Manzardo 
USEPA. 
Fegion V 
230 South Dearborn 
Chicago, Illinois 6n604 

Dear Mr. Manzardo: 

The Illinois Environmental Protection Agency has reviewed the modified 
penni ts for the subject discharges that went to Public Notice on 
November 30, 1976. 

Inasmuch as the proposed pen'lits are in CCI!f>liance with the applicable 
provisions of the Illinois Environmental Protection Act, this Agency 
hereby provides State Certification of the subject permits. This 
Agency also certifies that the discharge will comply with the applicable 
J?rovisions of Sections 301, 302, 306, and 308 of the FWPCA, as ammded, 
provided that the final NPDES Permit is issued substantially in the 
form as public noticed. 

Should you have any qmstions or corments, please contact s. Alan Keller 
of my staff. 

Very truly yours, 

William H. Busch, Manager 
Permit Section 
Divi~f Water Pollution Control 

WIIB~psb 
cc: Region I 

Region II 
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Pennft No. IL 0048151 

Applfcatfon No. IL 0048151 

AIITHORIZATION TO DISCHARGE UNDER THE 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In complfance wfth the provfsfons of the Federal Water Pollutfon 
Control Act, as amended, (33 u.s.c. 1251 et seq; the 'Act'}, 

COMMONWEALTH EDISON COMPANY 

fs authorized by the Unfted StHes Envf ror.menta 1 Protectf on Agency,' Region '1. 

to dfscharge from a facflfty located at 

to receiving waters named l11fno1s Rfver 

LaSalle County Statton 
Unfts 1 and 2 
LaSalle County, Jlltnofs 

fn accordance with effluent limitations, monitoring raquire'Tients and 
other conditions set forth in Parts I. II, and III hereof. 

This pennft and the authorizatfo" to discharg-e shalT expire at 
midnight, May 31, 1981 • Pennfttee shall not discharge after the 
above date of expiration. In order to recewe authorization to discharge 
beyond the date of expiration, the peMifttee shall submit such 
fnfonnatton, fonns, and fees as are required by the Agency authorized to 
issue NPOES pennfts no later than 180 days prior to the abo\oe date of 
expiration. 

This permit, reissued fn accordance with 40 CFR 125, shall become 
~:;;itt 5%4~1~1 from this date o~a~!~"•Jau;ezf.nd19s71Persedes NPDES Pe:-mtt 

Signed this December 30, 1976. 

\d-dJ ')' '"'-7?""'-Aetl'ng tl; ... _ .. __ r- ~ -· 
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Pennft No. IL 0048151 

PART I 

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning with the start up of Unft 1 and lasti.ng unttl the expfratfon date. 
the permittee fs authorized to discha.r-11e from outfall(s) serial number(s) 0011 Cooling Pond Slowdown* 

Such discharges shall be 11mtted and monitored by the perm1ttPe as specified below: 

EFFLUENT CHARACTERISTIC 

Flow-HltDay ~~GO) 
Temperature F) 
Total Suspended Solids 
Total Dissolved Solids 

DISCHARGE L!HITAT!ONS 
kg/day (lbs/day) Other Units (Specffy) 

~ OaflyHax ~ DaflyHOK 

MONITORING REoUIRniENTS 

Measurement 
~ 

Continuous 
Continuous 
1/week 
1/week 

Sample 
.1m... 

grab 
grab 

For the purpose of thfs pemit, the dtschuge 1s limited solely to non-contact cooling water free from process and 
other wastewater discharges. In the event the pemfttee shall require the use of cooling water treatment addfthes, 
tncludfng chlorine, thts permit must be modtfted in accordance wfth Part II 84. 

*Heat may be discharged tn blowdown from the collfng pond provided the temperature at which the bloWdown is dis­
charged does not exceed at any tfme the lowest temperature of recirculated cooling water prfor to the addftfon of 
the make-up water (f.e., cold-sfde blowclown). 

**, ***• ****, See page 4 of 12. 

The pH shall not be less than 6.0 nor greater than 9.0 
and shall be monitored 2/Week by Grab Sample. 

There shall be no discharge of floating solids or visible foam tn other than trace emounts. 

Samples taken 1n compliance with the monitoring requirements specified abovi shall be taken 
at the following 1ocat1on(s): at a point representative of the discharge but prior to entry 

into .the Illinois Rfver. 

c 
I 
w 
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P11111t No. IL 0048151 

PART I 

A. EFFLUENT LIMITATIONS MD MONITORING REQUIREIIENTS 

~~1:;!.!~~t:rl:".~~!~n~ :; :~:c~~~t~~~d:~~r:f1l~1 ~~~\ llllrile~(:l 1~N::f :::~~~~~·t~=~:~·~l::~· 
· ~sb. Such d1schorges shill be Hatted and 1110nttored by the pel'lltttee os spectfted below: 

EFFLUENT CHARACTERISTIC 

Flow-Hl(Oay (HGD I 
Totll Suspended Sol1ds 
BODs 
Ftcol Col1fol'll 

El See Pogo 4 of 12. 

DISCHARGE LIMITATIONS 
kg(day (lbs/day) Other Units (Spectfy) 

Dally Avg Dally Mix ~ Dally Mix 

HONITORifiG REO!JIREHENTS 

Meuurement 
Frequency 

Sample 
...!m.. 

Measure when IDOnftorfng 
30 mg(lll 45 mgfl" "Monthly Grob 
30 mgflll 45 mgfl€> Monthly Grob 

200 counts(lDO al 400 countsflOO ml Monthly Grab 

The pH shall not be less than 6.0 nor greater than 9.0 
and shall be monitored Weekly by Grab sa ... ples. 

There shall be no discharge of floating solids or vfsfble foam fn other than trace amounts. 

S~o>ples taken tn cc;nplfance wtth the 110nttortng requirements spec1f1ed above shill be taken 
at the following locatfon(s): :~t= ~~"~th:~r:!!~!:!::~ :~dt:~b:!:~:~~g:1 :~~~~~!0~0t;h:1 j~~fnots River. 

Poge 4 of 12 
Permtt No. IL 0048151 

•• THERMAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

DhchartJe of ttastPWater frtlM this fad11ttm'Jst not alont ot 1n COrtlbfMtfon 
wftt, othC!r sources cause the rectfvin!J strum to vfoh.u the following thert~al 
11M1tlt1ons: · 

a. Maximum temperature rfst ahovt natural ttllfptrature must not !x~el!d 
SOF. 

b. Water temperature It reprtuntatfve 1ocatfons fn tho Nfn rfver 
shall not excoed the •utmuM 11Mfts fn tha following table durtng 
II'IOrt t~an one (1) J)erC!nt of thl t~ourt fn the 12-nontn p@rfod 
endfng wfth any month. P.oreover, at no tfl"'t shall the \'latu 
temperature at such locations exeud tho r.ufMu:"l lfnfu fn the 
foll0\11no table hy I"O"e thtn 3°F. H"afn r1ver U.,oeratures are 
temperatures of th~so portions of tht river esuntfally tfPJflar to 
and followfnq the sane th~mat rtgfme u tha tonperatures of the 
main flow of tho river). 

,81! ill. ~ m_ ,t'.a! JU~I .!!!!. !!19, 
(•FI 600 ~"" 600 9r.o ;oo 91)0 ;oo ;oo 
(°CI 15.6 ls.& 1u 32.2 32.2 32.2 n.2 32.2 

ill Q£1 ~ o'rc 
;oo ~no too 6o• 
32.2 32.2 32.2 15.1 

e. The mhfng zone shalt not txtend ovtl" mort than 25: ot the crou .. 
sectional area ot the rivtr or over mort than 26 uret of the river • 

... Not to exceed background concentration of tht I11fnoh River intake water 
based upon the average of three months samplfng. 

****Total dissolved solfds shall not be increutd more than 750 119/l above 
background concentration levels and fn no cut shall the concentration 
of 1000 mg/1 bt exceeded fn the recthfng stream. 

IS> Tht artthmtttc mun of the ftve·day Btochemtcol Oxygen Demand samples co11octe: 
1n 1 period of 30 consecutive days shtll not exceed 1 coneentratfon of 30 t111ll1 
grams per 11ter nor 15 percent of tht arittwnetic mean of tht vtlues for 1nflue" 

!~f~~!t~:t ~:~~·:/:n::~r~:{:!!'}~r t:~,;::~t t:~~:1 :~r~~ft!~:e~af~ :e;!~1~d !~' 
seven consecutive days shall not exceed 1 concentration of 45 mfllfgrams per 
ltter. 

Tht ortthmettc moon of the •uspendtd soltds vtlues for tffluent umples 
collected fn 1 period of 30 consecutive dtys shall not exceed a concentrt• 
tton of 30 m111tgrams per ltter nor IS percent of tht ortthmtttc mean of the 
valutS for influent samples collected at approximately the same tftnts durfng 
the 111111 period. The ll"fthmetfc mtan of these vtluu to,. tffluent umples 
collected fn 1 period of seven consecutfve days sha11 not exceed a 
concentration of 45 11f1lfgrams per lfter. 

0 
I 
~ 



PART I 

A. EFFLUENT LIMITATIONS AND l«lNITORING REQUIREMENTS 

Page 5 of 12 

Pel'lll t No. ll 00481 51 

3. Durfng the perfod begfnnfng on the effect he date of the permft and lastfrt9 unttl the expiration date 
the permittee ts authorized to discharge from outfall(s) serfal number(s) DOl( c) Low Volume Waste* 

Such discharges shall be lfmfted and rnonftored by the permittee as spec1ffed below: 

EFFLUENT CHARACTERISTIC 

F1ow-Hl/Day (HGD ) 
Total Suspended Soltds 

••ot 1 and Grease 
Total Copper 
Total Iron 

DISCHARGE LIMITATIONS 
kg/day (lbs/day) Other Units (Specify) 

~ DallrHix ~ Dal1yHix 

15 mg/1 
15 mg/1 

1.0 mg/1 
1.0 mg/1 

MONITORING REQUIREMENTS 

Heasu~nt 
Frequency 

Samp1o 
....!.r2.!... 

Measure when monftorfng 
Weekly Composite 
Monthly Grab 
Weekly Composite 
Weekly Composite 

•tow volune waste shall mean. taken collectively as if from one source. wastewater from all sources except those for 
which specfffc lfmftatfons are otherwise required tn thh permtt. including but not lfmfted to wastewater from the 
demfnera11zer, aux111ary botler blowdown, and radwaste system • 

.. If the Permittee after mon1torfng for at least 6 months determines that he 1s consistently meeting the effluent 11mtts 
contained herefn, the Permittee may request of the Regional Administrator and the Director that the monitoring require· 
menu be reduced or e11mtnated. Upon written nottffcatfon by the Regional Admtnfstrator and the Director. the 
Permittee wfll monitor as directed. 

The pH shall not be less than 6.0 nor greater than 9.0 
and shall be monitored Weekly by Grab Sample. 

There shall be no discharge of floating solids or vtstble foam tn other than trace amounts. 

Samples taken tn compliance wtth the monttorfng requirements specffted above shall be taken 
at the following location(s): At a point representative of the discharge but prior to mixtng 

with other waters and subsequent discharge to the Itltnoh Rtvn-. 

Pogo 6 of 12 

Pemlt No. ll 00481 51 

PART I 

A. EFFLUENT LIMITATIONS AND l«lNITDRING REQUIREHENTS 
4. During the period beginning on the effective date of the pe,.lt and listing unttl 

the permittee Is authorized to discharge from outfall (s) serial n""ber(s) 001 (d) Intake Screen Backwash 

Such discharges shall be lfmfted and monitored by the permittee IS specified below: 

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS 
kg/day (lbs/day) Other Units (Specify) 

Dally Avq Dally Mix ~ DallyHix 

Flow-Mltnay (HGO ) 

MONITORING REQYIRniENTS 

Measurement 
Freauency 

Monthly 

Samp1o 
....!.r2.!... 

Dafly Average 
Flow Estfmate 

There shall be no discharge of floating soHds or visible foam In other than trace amounts. 

c 
I 
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PART I 

A. EFFLUENT LIMITATIONS AND 1-DNITORING REQUIREMI:NTS 

Page 7 of 12 

Pennlt No. ll 0048151 

5. During the period beginning on the effective date of the pennft and lastfng untfl the expiration date 
the permittee 1s authorized to discharge from outfall(s) serial number(s) 002 ... Construction Runoff 

Such dischc~rges shall be limited and monitored by the pennfttee as specified below: 

EFFlUE~T CHARACTERISTIC DISCHARGE LIMITATIONS 
kg/day (lbs/day) Other Units (Specify) 

~ DallyMax Dally Avo Dolly Max 

Flow-Ml/Day (MGD) 

Total Suspended Solfds 50 mg/1 

The pH shall not be less than 6.0 nor greater than 9.Q 
end shell be monitored Weekly by Grab Samples. 

MONITORING REQUIREfiENTS 

Measurement 
~ 

Sample 
....Im... 

Measure when monftorfng 

Weekly Grab 

There shall be no discharge of floating solids or visfble foam fn other than trace amounts, 

Samples taken fn compliance with the monftorfng requirements specified above shall be taken 
at the following locatfon(s): At a pofnt representative of the discharge but prfor to entry 

fnto the Illfnois Rfver 

6. Rainfall Runoff 

Page 8 of 12 

Permit No. IL 0048151 

1. Rainfall runoff from construction activity at the generating facflfty site 
and from material stor"age areas shall be controlled to meet all effluent 
restrictions specified 1n Part I A (2) of this permit. 

2. Any untreated overflow from factlftfes designed, constructed, and operated 
to treat the volume of material storage runoff, and construction runoff 
which is associated wfth a 10 year, 24 hour rainfall event shall not be 
subject to the limitations for Suspended Solids and pH specfffed fn Part I 
A (2) of th1s permit. 

7. Erosion Control 

The permittee shall utilize EPA Publication No. 430/9-73-007 "Process, Procedures, 
and Methods to Control Pollution Resulting from Construction Activity, "October 
1973, fn developing and implementing procedures and methods for controlling 
erosion and sediment deposition. 

As a mfnfmum, the following practices shall be instituted: 

1. Mfnfmfzatfon of the duration of excavation and grading actfvftfes. 
2. Control of the speed ai"'d volume of storm water runoff, as necessary, by: 

a. Proper sizing of drainage ditches: 
b. Use of energy dfssipatlVe dev1ces such as check dams and pooling areas. 

3. Construction of sediment traps and settling areas as necessary to prevent 
sediment from leaving the sttte. 

4. So11 stabilization by minimizing slopes, revegetating spoil banks and 
cleared surfaces by seed1ng or sodding and through the proper and timely 
surfacing of parking lots, roads and laydown areas with crushed rock or 
gravel. 

5. Taking all necessary precautions to minimize erosion through propoer timing 
and installation of necessary erosion control devices, by avoiding land 
clearing in fall {insofar as feasible) and prior to installation of sediment 
traps, runoff drainage or any necessary impoundments for sediment control. 

c 
I 
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P11• 9 or 12 
Per•lt No. IL 0048151 

PART I 

MONITORING AND RI:rORTII'oG 

1. lhpresrntatlve Sarnplin!t • Samples and measurements taken u required hereln shall be representatlv• of 
the volume and nature of the monitored discharge, 

z' ~~5°~~~f:& f~r~hfo~c~~~~ tj~s~~:;!c r:~~~dm~~~~~or~~: ~~!~~!~e:nm~~:~~;r~~r~~n!~:gn~eR~~~!ln!drb; • p~:!~~tu 
for a penod of three v.onths bec:innlng with e:ach calendH t~uarter, ;~nd the forru frorn those three months 
shall be rnnilcd to USbPA no lnter t"tan the 28th dav of the following month; 1.e. (.:~.) lnnuary, February, 
March (o:\!lmit ,\rnl ~a); (b) Apnl, \:,w, Jun'! (sut'>llllt Julr 2~); (c) July, ;,ugust, September (submit 
October 28); October, :'lo\oelllbcr, December (sub~:~ it J;~nuary 28), 

The ptrnittee shill retttin 1 c:ory of Ill reports sl.bl'litted. All reports shall be sub!lltted to: 

U. S. Envir0n111ental rrotectlon Agency 
Attention: Chief, Conrliance Unit 
231) South Dearborn Street 
Chi-:a~:o, Illinois 60604 

Thu pr!'lllittee !lh:Jll sub11it these 111onitoring reports e3.ch month to the appropriate District Office or 
the Illinois I:nviron'l!enu.l l'rotectlon .\~(.'ncy by the lSth ctav of the followir.a •onth unless otherwise 
..tir(.'Ct!J by the ll11nou LnvlrCinr.~ental l'rotection Auncy, 

l. ,_o"1C(!I'II'litl:~:e :'lotiflcltior. • Jf, for anv r~uon, the pet'l!ittee dotls not c:omplv with or 1oill !:!e unable 
~;pi) \oltf. lhlV J.iTI")"'""'r:ul'"u~ .:fCluent llo:ti1'atlnn specified in this rer"'it, the per<::lttee shall 
proviJe the r.."&ionnl AJ,,irnstrator and t 11c ~tate 1-1th the followln;: inform:t.tic"l, in writina:, Wlthln 
five (S) du}s of tocce"'inR .lt.an of such conJition. (11) a llcscrlption of the discharge, (b) cause 
of nonCIII"rl1.'lnl..c; (c) t!'le pecieJ of noncomplanc~, includinl exact dates and tir.:es; (d) if not corrected, 
the :antlcir1tell t11~o thv noncol'lplhnce h expected to toHinue, and (e) steps bdna taken to reduce:, 
clintn:.te nn1 prevent recurrenco of the noncomplytns dilcharse. 

4.~ 

"f!Jilv Aver:~re" Dlscharu 
1. l'llei"'l.t li:Uh • Tho "..;r.il)' .l\'Cu;c" •.!isciar;& Means the totd dhchrae by wei2'l.t during a c:al• 
ondll.r;l,):i£t~lde~ by the o:~u .. ber of davs ln t',e ro:lth that tho producttcn cr cc~t"'lerchl faelllty 
,,;~s operatir:,;. l.here lus th:r.n daily sanj'ling ts required br this rer"'lit, the !olaily :~.vera.3e dis· 
c:l!.n;:e Jh.lll be lctcrnl:ocd by tt-e su-:o'"atiO'\ of the r..en~ured daily Jischartes by we15ht div:;.ded by 
th111 nt:rhtor nf ,!,.v• rlurinv the C':t.lenc4~r l!'nnth lo]H•n th~:t r.~ca•urcments were made. 

z. C"neertutt"" .<'::01is • ne "daHv a\erau'' co ... centratlon re3ns the .srlt'l.,etic avena., (weighted 
by C.o.o~o \a .. I.!•J :~ ai. tt-~ .!ally aeterninatl?ns of concentration 1:1:1de duri:~g a calendar ncnth. 
Dally dcte'!'l"i"'t>tion ci c~r.centrati~n ::tade usir~ a corposlte sa-:ph sltall be tho conc~'\!!'a:!on of 
th~ co-.:?O:Jite l..l;;J'Ile. -.::en erao sa .. ~ies are used, the dally deter .. !ns!ion of co::cen!rltion shall 
b::! t1co a.ritirctic aver:a:e ("cis::htcd toy flow value) of all tho saMples collected duri·.a the calen.dar 
d;:y. 

b. "011lv '':lxl::.u!ll'' Dilc!'lar._& 
~~t;"l~~~~}\::!*i ;r.!h~~~~~~!~ ~!;~r.:un'' dise!':arae rnnns the ~:~utmum toto.l dhcharu "ty welaht 

2. C~rccr.tutton it11is • The "Jally ~:~u:imu;:" concentration muns tt.~ i"'DxliiiUJ!I val.1e ln terms of 
CO!l.CentrHl;)n p~r~Ittel in the disch.:~.rgc c:!urin.1 1ny calendn day, 

5
• i~~u~I~~l~tio~cH 4£~)c~i.1~~! !~~.t~;d~~~!hi~~ :~c~o~;~;;~~:":h:!; ~:"i~~~i~~d~c;tulltlons publlshtd 

6. Pecc-r!!.!!.,~l..lt.! • For each l":uurenent or sa:•rple take.'!. pursuant to the renulre:nents of this permit 
'f'fi"i'F;rnttJ.: s .. ffi r.:!corJ t!'le fcl!~•lnt:: .!.nfor=-.Hion· 'a) tho euct 'Flacc, gate, and ti~:~e of samplln.s: 
(b) tn! ~1t~s the ar • .:~l,·uos "ere ~·.;!tforRe.!, ,c) t"te "lers~n(s} "':o pcrior;ed the analyses; (d) the 
anal,·:!c'l.l techniqt.::!s or l:'t:thcc!.s :..sed, 1nd (e) tne results of all ree,uired anal)ses. 

7 · ~~4tf~ 0.~}}~ \'~;!ct~z,-;,~f, hr, ~~r;·! ~~~~cd ~; ;~~ s P~;~~ii~e ~:f~! t~;~rb~~d P:~!~;:r;a~:r!~~ol~c~~~~~J~lf f!: 1!~~!!~ 
tltc rrsults of such r.rr.r • .l.torin~ snall ~c inclu..lt-r! in the c.tlc .. latio:t d;:d r~oortln~t of tre Vdlues requned 
lo: c'l.c Jtscn1r;!C 'lo'!.i:cnng R~port Forr.t {I:P\ :.o. 33:!()·1). St.~ch increased frequency srall also be indicated. 

B. ll:c.:t"•1s r~!f''\ti"'n • All rccods :r."1d infor=.nion resultin~ froM the ll':onltorinr activities requtred by thh 
f'C-·-:'ft 111~4.d'Ii\~-llll rc.:ords nf .lnl!lyse3 perfOt'lleJ :ln•l CAlil'•r3tl(':'l 3nJ ndnt,.naOICe Ol instt~olllentation 

"::n1 rf'cOrlhn~:,s 1H.o:~ continu'l,rs -f\nuorin)t ustrument:at\on shall be retaJned 1or ~ ,,inL.~ulll of three (l) 
years, or long~·r if re'lucstcJ b 1 the Rc~J.cn3l AdrninLStriltor or the Shte lUter rollutton Control Agency. 

P\RT II · .\. \fA\,;G~':L•ot PLQUIRI'J.•TS 

1. C';,.,.r~ h 1HschHPt • All •lis.:har~t.s authorued herein sh.dl be consistent with the teus and condltiens 
'lt"ll:~i~jy;, d'sch.:~.rec of any rollutant iJcntHh:J in thiS reortdt 1110r1: frequently tl'-1n or at :t. 
level in cx.:c-t<; of tl a.t auth<'ln:ed shall constitute.:~. vi' lntiron of the 1•ernit. Anv .:~.rrttctp:rl~d 
ft~.clllty eXJH'In~tnnl, protlu1..t1nn 1ncrcao;es, or rr,.-ess mo~:rac~tlu:,, which Will result 1n new, different. 
Cit ancrc,~eJ Ut~d a.r11:s or pollut'lllr" r.IU.'Il ht• reporteJ IIY <~l.llomls"lnn l)f a IILW \1'1'1J't; llpf'llCatlun or. if 
such cltnnr~:-. w111 not vtohte the ciflut•nt ll:uuuons '~r•l111LJ in this pen:dt, by nouce to tl.e 

'per'lit is~ulnt! 3•tUo'lrlty of ,.ultl t.hln!:es. f.('Oilowinl{ "UO:h notlC<:, the permtt IIIII.Y be modtfleJ to specify 
anrl llnit nny r-nllutanu not rreVlousty lhut~:d, 
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z. ::c !1! ~~~~~~~l~r~~ ~~~s: ~~~: ~~~m: ~ ~~~m!~~ 1!r 
11~o~~~o~ ~~~~t ~·:~~!! 1 ~r 1 ~r!~~~~ ~~~~::ft~dd~~ ~~!.t~~r:~: 

permittee to achtcvc compll:mLC~ w1th the tcllf·" .and ~onJJ.tluns ur this perm.1t. 

l. Adverse It~p.:~.ct • Thl' pcrl'llttcc sh.:~.ll u ... c all reo:uonablc "tt'J!I to minimize any adverse impact to 
n&VlJ:,•tblo W.ltet!l re,ultim: from noncompl11.ncc with :any effluent limitations ~pccificd tn this 
permit, inc1uJlnr. 5tu.a .tu.elt't'.ltcd or ad•htiona1 moutorlro~t 3.!1 necessary to dctcr~aine the nature 
and hlp act of the non1..ontpl; ing Ji$Ch:!.tKr. 

4
" ~n::• !~5 ;o~j~ t ~ ~~~r~}e~~h ~~0~c~~~ ~Y7~"~r~~~~~~!J~ t !:~e~~c~Ba!~e~~ ~~.~~!~j~b~~m~!i~~~=c:!tJo!~e of 

life or s~:vcrc property <.l..IJ•olre, or (il) oohcre exc~:1:s1Ve storm dra1n1cc or runoli ~ould J.1m.:~.se any 
facilities neccss.:~.ry for .::oll'pltance tnt" the cfflu.:-r,t ltmit~tions anJ rrohlbttlons of thu per11U:. 
The penittee sholl pro,..~•tlv notifv tl>e r.cgtonal \Jminlstrator and the State in writing of each 
such diversion or orpass. 

s. Rcnoved Substnncn • Solids, slu,•res. hlu.r h1ckw.Hh, or other pollutants removed rro11 or resultin1 
from treatriWitOrcontrol of w3StC"3.ters st-311 he .:Juposed of in a 11anncr su1.h as to prevent lAY 
pollutant from such ".ltcruls fto'll entering naV1J1ble waters. 

6. Po\ocr Failure• • tn nrJer to ma1ntain c:onpliance Vlth the effluent l111itations and proh.ibitlons of 
tliis pcr.nlt, t:lc pcrttittcc sl-. .:~.11 enicr: (1) in accordance with the ~chedule of Comj)lianc:o con• 
taineJ in Part I, rruvll.lc .:~.n o~.lterno~ttvc rower sour .. e su£fic:tent to oper3.te the ~.l:ste\oater Cf'ntrol 
factlitlc'; or, if ro d.lt::l l'll"~lc::JCnt1.tl"n arrears "' rart t, {h) halt, re.!ucc or otherwise control 
production ant'/or all dtsc'rar::cs uroa t.1e ruduo::h•n, loss, or fo~tlure of one or aore of the priaary 
sources of po~o<.'t to tne 1o.1stcw.:~.t~r coatrul i.l!..illti_,s, 

B. RtSPO~StDILtTIES 

1
" ~~"~fo~~.p:xJ;1~~~ t ~: ~~; ~ t~~~~i~; 1 ~~~:!; 0~•J ~~~ r ~~:~ ~! .. ~~; t'~ ~~ ~~ v~: !e~p~~l ~~! t;~e~~~~ ~~t v~ 1~fCY' 

crcJ.enti3ls (:tl tl' ~·nter uron ~he ;,er·~itt~·u'll 1•rcrni~es "-N're 1on ~,.fflucnt source u loc.:~.tt".l or 
in .,.hlclt any records ttl..' rcou1tcJ to 'lC ,;.:rt 1.nJ.~r the tern; Ill!'! 'onJntons of this pcrm1t; and 
(b) ll.t rcasanabh: ti .-.::s to have .... cess to .:~.nJ c.:,w auy rcc .. •r•h• rcfiuireJ to be kept under the terms 
and ~oonJitlon" of t:us rerr-lt, t.l J;osrc.:t :1ft\" n.:o titl\rJn.c: t'"l~lptnent or rtonltorin!l, me thou required 
in this pcr.-:it; .:~.~.1 to .;;.rr.•plc an\ Jis..:n1r.:c of jH•~lut.:~.nu. 

2. Ttan'>f"r of n~onror.,lun nr Cl'ntrJt • In the even! oi any .::h3'1t-:cs in control or ownership of facilities 
Uom "•ll ... h ttc J.JtiiO'i"i":t~r~.!" 1.."'11n:tte, the pcrnittee ~hllll not1fv the s..tccecdtn~; owner or 
controller of the c.xutel .. l..' -.f tl.l'l rernlt by lc!lcl, a ..:opy ot" ~onich sh3ll be forw:~.rJed to the 
Rectonal ,\,:hlnistrator anJ ti.L St.1tc .. .atcr ro:l~tl,•n Lontrot \,cnq•. 

l. Avail3bititv cr..!~ • Lxccpt for J.1t.t O:etcrmin.:.l t') he conf1Jer.ti,,l under Secuon 31}8 of the 
Ac:t, all rcpor ts pr.p.arcJ 1n .:~.c::urdancc vit"t :he t.?r'~"" of thu "'ll:tiUt ~h3ll be avulable for 
publlc inSjlLC:tton .lt t:Je .,:flees ot the St,rte .atcr l'tollutlon tontrol .\J:t'nCf and the Region•l 
Adrninutr:~otor. \<i rcqutred :n the :ct. efflu.:'\t llltl si.a!l not hc conuJercJ contilh:ntul. 
l:no\oin~ly 1'13~1nt an,· f::.lse sntcmcrt on .:~.n: SU\.1 r ... rort nay result in the il<IP.)Htion of criminal 
pen.:~.ltics as prC'ln:!eJ fer 111 !::ccuon j,l~1 af the \ct. 

4. Per""lt 'loJiftc,~lC'l! • .\ftcr notice 1rd f';'!!Ortunltv Cor :1 hc1rin~. tih per:'lit Jtay be :nod1fied. 
susrcr.JeJ, or r~'\Oo.l•J 1o:1 whe~ie 01 In rart d:..r1n~ its h rn !or c:~use 1nclud1.1;t, L•u.t not luaited to, 
the tollowin~;· (a) \Jol1tton of 1"'1.• t.:rc: .. er , .. :rclitlcns of th1• ptt"'lt, ,1>) ohai1.1n-; this perllit 
by l:'lisrcpresert:t.tlcn f'r f.:~.1lur,. to Juclo .. e fullv .111 rel1..\3'1t Cacts; or (c) a chan~e 1n ;~ny 
conJltlon th:tt re<1UlfC':I either a te.,por3rv or penr.:nrnt rcJuction or cll,.ln3tlon o: the a.uthorind 
discharee. 

S. Toxlc Pollutants • :<otwit"t.,t.tndln!' P:1rt II, 11•4 above, 1f n te~xi¢ effluent standard or prohibition 
(lnl..ludJno;: any sdr,•dul.: tol '"~'~Pllar•<.r !~p~clflecl in such e111u~at ~·,r.JarJ or proh1l>1t10n) u 
establi'ihcd unJ.:r Sect l•:R ~n·(~l of the ,\ct for n tf'.do;: T'•lll..tUnt t.tuci1 u present in the dischatae 
and such st.lnJr~d or rrnlul.dtinn lor: ~ere strin~cnt than a.t)' li'111t.1t10n for su .. h pollut.:~.nt in this 
perr.r1t, this pc:r-:1t :.hlll be r.:11nl..•l or ro.JtfitJ in a.ccC1rd1.ncc with the touc efflutlnt standard or 
prohibltiCn ..111 l the p~rmltt"C 'iO n.)tlfieJ, 

6. Civil ,nd Crir:tind luHlit-.• • L'tccrt .:~.s rroviJ~J ln pcrrit conditions on "Bypass1na:" (ra.rt II, 
r-l}ari'.r""(J(;W-rillur:,.,..ti"ii':t II, •·~>i, '\ntht't" lu t'u"' r"r'T11t 'iho~ll be construed to relieve 
the pcrJti ttcc from .. 1V tl or ~..r t.:tt n.1l rcn3l tiC" ior nl)nti)•"Pitance. 

7. Oil •n•lll1:ur..tou" Sul,..t,r...c•lttllllltlf' • :.nthH12 ln t!us rurr.it 'ih:illlc con,trueJ to preclude the 
Tiiitii.Uti'Ori'Or:iii)TC;:aca:TT~iif.rr<tievc the r.:r.ntteto hol'l any respon•qlnlltJes, lubillties. 
or penaltieS tu \oh1ch the pcrrolttcc ts ur May be •~bject UJ.•Ier !'ection 311 of the ,\<.t. 

S, ~tlltt! l,~ • \!,tl\\11;: in tta~ il~r~,it «nlll be CtHI\trurtl to f'\rrtlUJC the inHltUtlOR Of .l'lV legal 
mfOA'Qi r"liC'~ thr j"CrMllt•C {r~~ .In( rc~run•tt•tJtttC:"• lJlllllltiL;;, OT' rrn:tltit''i eSt:thJUhed 
rursuaut tn .my 3p!'lll..3!-<l.:: '>to~tt· l.a.,. OJr rc~ul.ltl•lll uri<ILr ..tutl•ortt)' f'1'L'St:neJ by Section SlO of 
lh<':! Act. 

9
" ~f~~~~~*l•;r;~:· (~;'~~~'": ~~·L.! 11'!.~ ::~~=:~L'~~~: ~~: ~~~=e~t a~~t~~;~~~tir.:~~~:·~r;"t~ ~~~~!a~:al 

property or any urvao;ton ot f'tr .. onal rH:Irts, not' :tnv ifttrlnj•~:mcnt or lLJero~l, t;t3tc: or loc:tl 
laws or rq~ul1t ions. 

10. S('verahilltt • Th~· rrovt'iton~ nf this ]>crrolt :nu 'ICVLr.•hle, 1.nJ i£ <111) rrovl:ston of this rer•lt, 
Oitll.i"";'ii'J7ih1tlntt col tn}' prn~1'' "·•£ thr:r prnHt t•l .uw ,(ti..U'11'itanL~,., 1c. hciJ 1nvaltd, the 
appllt.iltlC"I\ of \UCh J'I0\'1 •'•" tu Oll<r <.lr.,.r...,•O:tU,Ct•S, ..tnJ t!,~• ro•m,ltllc.lo:r of tiJI'I J't'Hlt, ~hnll 
not be afrecte•l tnlltbv, 

c 
I 

...... 
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· PART Ill 

OTHER REQUIREMEIITS 

Addftfonat Reporting of Monitoring to Ill fno1s Envfronnental Protection 
~ 

Monitoring results obtained during the ~rev1ous one month shall be 
s~~m~~rfzed and reported on Discharge Monitoring Report Foms (EPA 
No. 3320-1, postmarked no later than the 15th day of the month 
following the completed reporting perfod. The first report fs due 
on August 15, 1976. The stgned reports required herein, 
shill be sutmltted monthly to the State at the following 
address: 

Envfromental Protection Agency 
State of 1111no1s 
D1vfsfon of Water Pollution Control 
2200 Church111 Road 
Springfield, ll 62706 

Thts permit ts spectffcally for the listed pollutants to be discharged 
frOI'II the designated outfalls only. Discharge of pollutants added fn 
other than trace amounts or discharged from an undesfgnated outfall fs 
,n21 permUted. 

Polrchlortnatrd Biphenyls 

There shall be no discharge of polychlorinated biphenyls. 

Refssuance Provtsfon 

HPDES Permit No. ll 0049151 , as reissued on .C::C :~ . 
contafnfng herein all modffic:atfons suoersedes, for all pul'noses on 
and after the dHe of re1ssuar-ce, the orfqina1 !'emit fssu!d and dated 
May 21 , 1976. Ho\'lever this refssuanc:e fs not fn deroqation of any 
action heretofore taken under the original permit issued and dated 
Hay 21, 1976, nor does thfs reissuance re1 ieve the Denrfttee of any 
lfabflfty for violation of any provision of the original permit issued 
and dated May 21, 1976, corr::~ftted prior to the effective date of 
this rehsuance. 

PART Ill 
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Section 316(b) Requirements 

Wfthfn 180 days of the issuance of thfs permit, the permittee shall submit 
to the Regional Administrator and the Illtnofs Environmental Protection 
Agency a demonstration detaftfng the abflfty of the fntake system for the 
cooling pond to meet the requfren:ents of Section 316{b) of the Act. The 
report shall be based on presently available information regarding receiving 
water hydrology, intake siting and design, proposed intake operation and potential 
adverse effects on aquatic populations. Development of the report shall be 
guided by the "'Development Document for Mfnfmfzing Adverse Environmental Impact 
for Coolfng Water Intake Structures•, as proposed by the U.S. EPA, and any other 
publications relating to intake impacts. 

Thfs report wfll be evaluated wfth regard to Section 316(b) of the Act. As a 
result of this evaluation, the Regional Administrator may modify the permit 
in accordance wfth Part II B.4 to establish an implementation schedule or 
monitoring program to insure complfance wfth Section 316(b). 

c 
I 
co 



APPENDIX E. NEPA POPULATION DOSE ASSESSMENT 

Population dose commitments are calculated for all individuals living within 80 km (50 miles) of 
the station, employing the same models used for individual doses (see Regulatory Guide 1.109). 
In addition, population doses associated with the export of food crops produced within the 80-km 
(50-mile) region and the atmospheric and hydrospheric transport of the more mobile effluent 
species, such as noble gases, tritium, and carbon-14, have been considered. 

NOBLE GAS EFFLUENTS 

For locations within 80 km (50 miles) of the station, exposures to these effluents are calculated 
using the atmosphere dispersion models in Regulatory Guide 1.111 and the dose models described 
in Section 5.5 and Regulatory Guide 1.109. Beyond 80 km-(50 miles), and until the effluent 
reaches the northeastern corner of the United States, it is assumed that all the noble gases are 
dispersed uniformly in the lowest 1000 meters (3300 ft) of the atmosphere. Decay in transit was 
also considered. Beyond this point, noble gases having a half-life greater than one year (e.g., 
Kr-85) were assumed to completely mix in the troposphere of the world with no removal mechanisms 
operating. 

Transfer of tropospheric air between the northern and southern hemispheres, although inhibited 
by wind patterns in the equatorial region, is considered to yield a hemisphere average tropo­
spheric residence time of about two years with respect to hemispheric mixing. Since this time 
constant is quite short with respect to the expected mid-point of plant life (15th yr), mixing 
in both hemispheres can be assumed for evaluations over the life of the nuclear facility. This 
additional population dose commitment to the U. S. population was also evaluated. 

IODINES AND PARTICULATES RELEASED TO THE ATMOSPHERE 

Effluent nuclides in this category deposit onto the ground as the effluent moves downwind, which 
continuously reduces the concentration remaining 'in the plume. Within 80 km (50 miles) of the 
station, the deposition model in Regulatory Guide 1.111 was used in conjunction with the dose 
models in Regulatory Guide 1.109. Site-specific data concerning production, transport, and 
consumption of foods within 80 km (50 miles) of the station were used. Beyond 80 km (50 miles), 
the deposition model was extended until no effluent remained in the plume. Excess food not con­
sumed within the 80-km (50-mile) distance was accounted for, and additional food production and 
consumption representative of the eastern half of the country was assumed. Doses obtained in 
this manner were then assumed to be received by the number of individuals living within the 
direction sector and distance described above. The population density in this sector is taken 
to be representative of the eastern United States, i.e., about 62 people per square kilometer. 

CARBON-14 AND TRITIUM RELEASED TO THE ATMOSPHERE 

Carbon-14 and tritium were assumed to disperse without deposition in the same manner as krypton-85 
over land. However, they do interact with the oceans. This causes the carbon-14 to be removed 
with an atmospheric residence time of four to six years, with the oceans being the major sink. 
From this, the equilibrium ratio of the carbon-14 to natural carbon in the atmosphere was 
determined. The same ratio was then assumed to exist in man so that the dose received by the 
entire population of the U. S. could be estimated. Tritium was assumed to mix uniformly in the 
world's hydrosphere, which was assumed to include all the water in the atmosphere and in the 
upper 70 meters (230ft) of the oceans. With this model, the equilibrium ratio of tritium to 
hydrogen in the environment can be calculated. The same ratio was assumed to exist in man, and 
was used to calculate the population dose, in the same manner as with carbon-14. 

LIQUID EFFLUENTS 

Concentrations of effluents in the receiving water within 80 km (50 miles) of the station were 
calculated in the same manner as described above for the Appendix I. calculations. No depletion 

E-1 
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of the nuclides present in the receiving water by deposition on the bottom of the Illinois River 
was assumed. It was also assumed that aquatic biota concentrate radioactivity in the same 
manner as was assumed for the Appendix I evaluation. However, food consumption values appropri­
ate for the average individual, rather that the maximum, were used. It was assumed that all the 
sport and commercial fish and shellfish caught within the 80-km (50-mile) area were eaten by the 
U. S. population. 

Beyond 80 km (50 miles), it was assumed that all the liquid effluent nuclides except tritium 
have deposited on the sediments so they make no further contribution to population exposures. 
The tritium was assumed to mix uniformly in the world's hydrosphere and to result in an exposure 
to the U. S. population in the same manner as discussed for tritium in gaseous effluents. 



APPEND!~ F. ASSUMPTIONS RELATED TO ESTIMATES OF FUEL-CYCLE HEALTH EFFECTS 

Following are some important assumptions affecting evaluations of fuel-cycle health effects. 

The Uranium Fuel Cyclel 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

For mine and mill emissions it was assumed that po~ulation density in the United 
States varies from 2.9 persons/km2 (7.5 persons/mi ) in the west to 62 persons/km2 
(160 persons/mi 2) in the east, all uniformly distributed. For all other facilities, 
density was assumed to be 62 persons/km2. [It should be noted that most of the 
calculated health effects would occur outside the 80-km (50-mile) radius of the plant. 
The mortality rate for the U. S. population is about 2,000,000 per year for all 
causes.] 

"Box" atmospheric dispersion model was used with vertical dispersion limited to 1000 
m, 2 m/sec windspeed, and 1 em/sec deposition velocity for particulates. 

A 50-year dose commitment for one year of operation of each type of fuel-cycle facil­
ity was calculated. The 50-year commitment considered biological uptake of long-lived 
radionuclides for 40 years following the year of release. The total impact of the 
fuel cycle to the U. S. population for 1975-2000 was calculated using the needs for 
all types of facilities in order to meet current projections of power plants. 

Radioactive materials were not considered to be removed from food chains except by 
radioactive decay. Only in the case of carbon-14 was an environmental sink assumed to 
be acting on biological availability. 

Krypton-85 and carbon-14 not removed from the plume in the U. S. were assumed to mix 
uniformly in the world's atmosphere. Tritium was assumed to be mixed uniformly in the 
world's circulating water volume. 

Resuspension of deposited particulates was considered. 

Bioaccumulation of radioactivity in food chains was considered (generally upperbound 
estimates). 

An 80% capacity factor was assumed. 

The Coal Fuel Cycle2-G 

Because the major impact of the coal fuel cycle results from power-plant emissions, only those 
critical assumptions will be discussed: 

a. Actual population distributions within 80 km (50 miles) of several nuclear-plant sites 
were used; the average population of 3.8 million people experiences about 36,000 per 
year mortality rate from all causes. 

b. Actual meteorological data from the same plants, to calculate inhalation exposures to 
sulfates out to 80 km, were used. 

c. A 1000-foot stack for emissions was assumed. 

d. Use of 3%-sulfur coal with 12% ash and 28 MJ/kg (12,000 Btu/lb) (eastern coal) for an 
upper-bound estimate of health effects was assumed; use of 0.4%-sulfur coal with 3% 
ash and 28 MJ/kg (eastern coal) for a lower-bound estimate was assumed. 

e. A removal of 99% particulates from plant emissions was assumed. 

f. A 10%-per-hour oxidation rate for conversion of sulfur oxides to sulfates was assumed. 
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g. The dose-response relationships of lave and Seskin,s Winklestein et al.,s and others2-4 
were used to calculate excess mortality and morbidity; adjustments were made for 
fractions of sulfates in the total suspended particulates. 

h. Resuspension of deposited particulates was not directly considered, although deposi­
tion was. 

i. A 75% capacity factor was assumed. 
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APPENDIX G. QUANTITATIVE METHODS FOR ESTIMATING VEGETATIVE COVER 
IN CONNECTION WITH DIKE MONITORING PROGRAM 

The staff recommends the use of 20-meter-long line transects oriented perpendicular to the dike 
and located randomly (not permanent sample locations) along the dike as the samples. For each 
sample, 5 one-meter-long subsamples should be chosen for measurement of percentage cover (± 0.5%). 
This use of subsamples affords a statistical definition of "failure of the vegetative cover" by 
a two-stage analysis described below. 

Analysis Stage 1 is a test for significance among the sample means or average cover of the 
samples. This should be done by a one-way classification analysis of variance (ANOVA), using an 
arcsine transformation of the subsample data, i.e., 

eij = arcsin -JCij 

where Cij =percentage cover of the i.th subsample of the j.th sample. The staff recommends 
usin~ an F ratio which is significant at the 1% level as the criterion for concluding that an 
ecologically significant difference exists among sample means. (Note: the degrees-of freedom 
for the F ratio are v 1 = the number of subsamples per sample minus one, v2 = the number of 
samples minus one). · 

Analysis Stage 2, to be completed if, and only if, there is a significant difference among 
sample means, determines which, if any, samples indicate a failure of vegetative cover. The 
sample means should be determined from the transformed data, 

as 

and the grand mean of all data should be calculated as 

c = (sin e) 2. 

The lower confidence interval (L.C.I.) for the grand mean can then be calculated as follows 

where t 5 is the one-tailed Student's t value for probability= 0.05 and degrees of freedom 
v = numger of subsamples times the number of samples, minus one; and MSwti is the mean square 
within groups from the ANOVA calculations. This is the confidence interval about the trans­
formed data, so 

L.C.I. =[sin (e- C.I.)]2. 

Finally, any sample mean, Cj• which is less than the lower confidence interval, L.C.I., is a 
sample in which the vegetat1ve cover has failed. 
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APPENDIX H. EXPLANATION AND REFERENCES FOR BENEFIT-COST SUMMARY 

Economic Impact of Plant Operation 

Direct Benefits - Energy: 1078 MWe per unit x 2 units x 8760 hr/yr x 0.6 plant factor 
Capacity: refer to Section 10.2 

Economic Costs - Fuel: refer to Section 10.4 
Operation and maintenance: refer to Section 10.4 

Environmental Impact of Plant Operation 

(The index numbers used in this and the next section correspond to those used in Table 10.1) 

Item 1.1 -Impact on water: refer to Table 3.1 (includes evaporation and seepage) 

Item 1.2- Heat discharge to natural water body 

1.2.1 Thermal discharge: refer to Table 5.3, Staff's Analysis- Case 1 
1.2.2 Aquatic biota: refer to Section 5.4.2 

Item 1.3- Chemical discharge to natural water body. 

1.3.1 People: refer to Section 5.3.2 
1.3.2 Aquatic biota: refer to Section 5.4.2 
1.3.3 Water quality: refer to Section 5.3.4 
1.3.4 Chemical discharge: refer to Section 3.2.4 

Item 1.4- Radionuclide contamination of natural surface water body: refer to Section 5.5.2 

Item 1.5- Chemical contamination of groundwater: refer to Section 5.3.7 

Item 1.6- Radionuclide contamination of groundwater: refer to Section 5.5.2 

Item 1.7- Raising/lowering of groundwater levels: refer to Section 5.3.7 

Item 1.8- Effects on natural water body of intake structure and condenser cooling systems. 

1.8.1 Plankton, benthic organisms, fish larvae: refer to Section 5.4.2 
1.8.2 Fisheries: refer to Section 5.4.2 

Item 1.9- Natural water drainage: refer to Section 4.2.1 

Item 2.1 -Chemical discharges to ambient air 

2.1.1 Air quality: refer to Section 3.2.4 

Item 2.2 - Calculated maximum individual dose from radioactive effluents 

2.2.1 Noble gas effluents: refer to Table 5.6 
2.2.2 Radioiodine and particulates: refer to Table 5.6 

Item 2.3- Fogging and icing; refer to Section 5.4.1.2 

Item 3- Total body doses to U. S. population: refer to Table 5.13 
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Societal Costs 

Item 1 - Operational fuel disposition 

1.1 Fuel transport (new): FES-CP, Page V-28 
1.2 Fuel storage: ER-OL, Page 3.5-1 
1.3 Waste products: FES-CP, Page V-31 

Item 2 - Station labor force: refer to Section 5.6 

Item 3 - Historical and archeological sites: refer to Section 2.7 

Item 4 - Esthetics: FES-CP, Page 111-1 
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