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SUMMARY AND CONCLUSIONS

This Environmental Statement was prepared by the U.S. Nuclear Regulatory
Commission (NRC), Office of Nuclear Reactor Regulation (NRR) (the staff).

1. The action :: administrative.

2. The proposed action is the issuance of an operating license to the Detroit
Edison Company for the startup and operation of the Enrico Fermi Atomic
Power Plant Unit 2 (Fermi-2)* (Docket No. 50-341), located on Lake Erie
in Monroe County, approximately 13 km (8 mi) east-northeast of Monroe,
Michigan.

This facility will employ a boiling-water reactor (BWR) to produce up to
3292 megawatts thermal (MWt). A steam-turbine generator will use this

heat to provide approximately 1093 net megawatts electrical (MWe) of elec-
trical power capacity. The exhaust steam will be condensed by water circu-
lated through wet natural-draft cooling towers; makeup water for the cooling
system will be drawn from Lake Erie.

3. The information in this statement represents the second assessment of the
environmental impact associated with Fermi-2, pursuant to the guidelines
of the National Environmental Policy Act of 1969 (NEPA) and Title 10 of
the Code of .Federal Regulations/Part 51 (10 CFR 51) of the Commission's
regulations. After an application to construct this plant was received
in 1969, the staff reviewed impacts that would occur during the construction
and operation of this plant. The staff evaluation was issued as a Final
Environmental Statement (FES) in July 1972. As the result of that environ-
mental review, a safety review, an evaluation by the Advisory Committee
on Reactor Safeguards, and public hearings in Monroe, Michigan, and Washington,
D.C., the ‘AEC (now NRC) issued a permit in September 1972 for the construction
of Fermi-2. As of March 1981, the construction of Fermi-2 was 80% complete.
With a proposed fuel-loading date of November 1982, the applicant has applied
for a license to operate Fermi-2 and submitted (in October 1974) the required
safety and environmental reports to support this application. The staff
has reviewed the activities associated with the proposed operation of this
plant, and the potential impact, with both beneficial and adverse effects,
is summarized as follows:

a. A total of about 454 ha (1120 acres) will be used for the Fermi-2
site; of this, approximately 56 ha (138 acres) will be used for per-
manent plant facilities. Approximately 129 ha (318 acres) have been
disturbed during plant construction. It is anticipated that 24 ha
(58 acres) of this disturbed area, devoted to temporary construction

*Enrico Fermi Unit 1, a liquid metal, fast breeder reactor owned by Detroit
Edison Company, is presently on the site. The Unit 1 nuclear reactor has
been decommissioned; however, the electrical generating equipment will
continue to be operated by Detroit Edison as an oil-fired peaking unit.



facilities, laydown, and dredge and fill areas, will be restored upon
completion of construction. The remaining parts of the site will be
retained in their present natural state. Most transmission lines
will be located in existing corridors; the remainder will be routed
across farmland.

The major source of water for the plant's cooling system will be Lake
~Erie. An average of 2.1 m3/s (33,000 gpm) will be withdrawn by the
service water system, principally for cooling-tower operation and
makeup supply. An average of 1.3 m3/s (20,000 gpm) will be returned
to the lake. Approximately 0.83 m3/s (13,100 gpm) is lost from the
cooling towers because of evaporation and drift.

The average heated discharge flow (1.3 m3/s (13,100 gpm)) is very

small compared with the volume of Lake Erie water in the vicinity of
Fermi-2; the temperature of the discharge water will be about 10°C
(18°F) higher than that of the intake water. There will be no signifi-
cant increase in the temperature of the totally mixed water. Estimates
of the extent of the thermal plume under conservative conditions are
small, and the effect on Lake Erie biota is not considered significant
(Sections 5.3.1.2 and 5.4.2.2).

Discharge of uncombined sulfite ions from a manual dechlorination
system may expose Lake Erie biota to reduced oxygen conditions in
the immediate vicinity of the discharge. This is not expected to be
a severe impact (Section 4.3.5).

The closed-cycle cooling design will minimize fish entrainment and
impingement, with losses 1likely to be 1 to 3 orders of magnitude
less than at other nearby once-through-cooling power plants
(Section 4.4.2.1).

The environmental risk from accidental radiation exposure is very
low (Section 6).

No significant environmental impacts are anticipated from normal opera-
tional releases of radioactive materials. The approximate radiation
dose from all Fermi-2 releases to the estimated population in the

year 2000 within 80 km (50 mi) of the site is 24 person-rems/year.

This is a small fraction of the 880,000 person-rems/year that this
population receives from natural background radiation (Table 4.7).

The following Federal, State, and local agencies were asked to commént on
the Draft of this Environmental Statement:

Advisory Council on Historic Preservation
Federal Emergency Management Agency

Federal Energy Regulatory Commission

U.S. Department of Agriculture

U.S. Department of the Army, Corps of Engineers
U.S. Department of Commerce

U.S. Department of Education
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. Department of Energy

. Department of Health and Human Services

. Department of Housing and Urban Development
. Department of the Interior

. Department of Transportation

. Environmental Protection Agency

cccccacc
NnULLnuvmonom

Attorney General, State of Michigan

Governor, State of Michigan

Great Lakes River Basin Commission

Department of Natural Resources, State of Michigan
Supervisor, Frenchtown Township, Michigan
Southeast Michigan Council of Governments

Wayne County Planning Commission

Argonne National Laboratory
Atomic Industrial Forum
Brookhaven National Laboratory
Detroit Edison Company

5. A draft of this Final Environmental Statement was made availabie to the
public, to the Environmental Protection Agency, and to other specified
agencies in April 1981.

The following persons and organizations submitted comments on the draft
of this Statement:

Alexander, Robert - Houston, Texas

Detroit Edison Company

Lochstet, W. A. - University Park, Pa.

Monroe County, Michigan Planning Commission

Southeast Michigan Council of Governments*

U.S. Department of Agriculture, Soil Conservation Service

U.S. Department of Commerce

U.S. Department of Health and Human Services, Food and Drug Administration
U.S. Environmental Protection Agency, Region V

6. On the basis of the analysis and evaluation set forth in this Statement,
and, after weighing the environmental, economic, technical, and other
benefits against environmental costs and considering available alternatives
at the construction stage, the staff has concluded that the action called

*The Southeast Michigan Council of Governments transmitted copies of comments

it had received from the following: City of Monroe; County of Oakland -
Division of Planning, EMS/Disaster Control, and Public Works Department;
Detroit Area Agency on Aging; Frenchtown Charter Township; Jefferson Schools;
Macomb County - Planning Commission and Health Department; Monroe County
Planning Department and Commission; Southeast Michigan Transportation Authority;
Washtenaw County Metropolitan Planning Commission; and Wayne County - Board of
Education, Department of Health, and Planning Commission.



for under NEPA and 10 CFR Part 51 is the issuance of an operating license
for the Enrico Fermi Atomic Power Plant Unit 2 subject to the following
conditions recommended by the staff for the protection of the environment:

a. License Conditions

Before engaging in additional construction or operational activities
which may result in a sigiificant adverse environmental impact that
was not evaluated or that is significantly greater than that evaluated
in this Environmental Statement, the applicant shall provide written
notification to the Director, Office of Nuclear Reactor Regulation,
and shall receive written approval before proceeding with such
activities.

b. Significant Environment:1 Protection Requirements

Limitations and monitoring requirements necessary for the protection
of the aquatic environment are imposed through procedures under the

Federal Water Pollution Control Act and are prescribed in the NPDES

permits. A copy of these permits is included as Appendix D to this

statement.

Requirements for proteétion of other segments of the environment
will include, but not be limited to, the following:

(1) The applicant will implement the environmental monitoring pro-
grams outlined in this statement. The specific requirements of
these monitoring programs will be included in the Radiological
Effluent Technical Specifications which will be incorporated in
the operating license for Fermi-2 (Section 5).

(2) Any occurrence of an unusual or important event that indicates
or could result in significant environmental impact causally
related to plant operation shall be reported promptly to NRC,
as specified in the environmental protection requirements in
the operating license.

vi
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FOREWORD

This supplement to environmental statement was prepared by the U.S. Nuclear
Regulatory Commission (NRC), Office of Nuclear Reactor Regulation (NRR)(the
staff), in accordance with Title 10 of the Code of Federal Regulations Part 51,
the Commission's regulations (10 CFR 51), which implements the requirements of
the National Environmental Policy Act of 1969 (NEPA).

The NEPA states that the Federal government has the continuing responsibility
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 envi-
ronment 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 recycling 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

(1) the environmental impact of the proposed action,

(2) any adverse environmental effects which cannot be avoided should the
proposal be implemented,

(3) aiternatives to the proposed action,

(4) the relationship between local short-term uses of the environment and the
-maintenance and enhancement of long-term productivity, and

(5) 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 license. A notice of availability is published in
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the Federal Register. Any comments on the report by interested persons are
considered by the staff. In conducting the required NEPA review, the staff
meets with the applicant to discuss items of information in the environienta’
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 thorasugh under-
standing 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 vic’nity. 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 activitie. or
inquiries as are deemed useful and appropriate, the staff makes an independent
assessment of the considerations specified in Section 102(2)(C) of NEPA and 10
CFR Part 51. '

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 government agencies for comment. A summ~ry notice

of availability for the applicant's environmental report and the draft environ-
mental statement is published in the Federal Register. Interested persons are
also invited to comment on the proposed action and the draft statement. Comments -
should be addressed to the Director, Division of Site Safety and Environmental
Analysis, at the address shown below.

After receipt and consideration of comments on the draft statement, the staff
prepares a final environmental statement which includes (1) a discussion of
questions and objections raised by the comments and the disposition thereof;

(2) a final benefit-cost analysis, which considers and balances the environmental
impacts of the facility and the alternatives available for reducing or avoiding
such impacts; and (3) after the environmental, economic, technical, and other
benefits are weighed against environmental costs and after available alternatives
have been considered, a conclusion as to whether, with respect to environmental
issues, the proposed permit or license should be issued, denied, or appropriately
conditioned to protect environmental values.

This environmental review deals with the impact of operation of the Enrico Fermi
Atomic Power Plant Unit 2 (Fermi-2). Assessments that are found in this statement
supplement those described in the Final Environmental Statement (CP-FES) that

was issued in July 1972 in support of issuance of a construction permit for

Unit 2. The information to be found in the various sections of this statement
updates the FES-CP in four ways: (1) by identifying differences between envi-
ronmental 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
required by the NRC 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 postoperational surveillance
program and into the development of Radiological Effluent Technical Specifica-
tions; and (4) by identifying studies being performed by the applicant that will-
yield additional information relevant to the environmental impacts of operating
Fermi-2.
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Environmental Review coordinator, socioeconomic impact; R. B. Samworth, water
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ecology; J. R. Levine, meteorology; E. N. Fields, cost benefit; M. H. Fliegel,
hydrology; R. B. Codell, liquid pathways; W. W. Meinke, radiological assessment;
C. P. Patel, effluent systems; and W. E. Rodak, cultural resources. NRC staff
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Copies of this statement are available for inspection at the NRC Public Document
Room, 1717 H Street NW., Washington, D.C. 20555, and at the Monroe County Library,
3700 South Custer Road, Monroe, Michigan. Copies of this statement may be
purchased from the

NRC/GPO Sales Program
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Lester Kintner is the NRC Licensing Project Manager for this project; Mr. Kintner
may be contacted at (301) 492-8344.
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1 INTRODUCTION

1.1 History

On April 29, 1969, the Detroit Edison Company (applicant) filed an application
with the Atomic Energy Commission (AEC) (now the Nuclear Regulatory Commission
(NRC)) for a permit to construct the Enrico Fermi Atomic Power Plant Unit 2
(Fermi-2). Construction Permit No. CPPR-87 was issued accordingly on

September 26, 1972, following reviews by the AEC Regulatory staff and its
Advisory Committee on Reactor Safeguards (ACRS), as well as public hearings
dealing with environmental matters before an Atomic Safety and Licensing Board
in Michigan on July 26-27, 1972. The conclusions of the staff's environmental
review were issued as a Final Environmental Statement (FES) in July 1972. As
of March 1981, Fermi-2 was approximately 80% complete, and the reactor is’
expected to be ready for fuel loading in November 1982. The unit has a boiling-
water reactor (BWR) that will normally produce 3292 megawatts thermal (MWt) and
a net electrical output of about 1093 megawatts electrical (MWe) of electrical
power capacity. '

In October 1974, the Detroit Edison Company submitted an application, including

a Final Safety Analysis Report (FSAR) and Envrionmental Report (ER-OL), requesting
issuance of an operating license for Fermi-2. These documents were docketed on
April 4, 1975, and the operational safety and environmental reviews were initiated
at that time.

Fermi-2 is co-owned by Detroit Edison (80%), Northern Michigan Electric Cooperative
(11.22%), and Wolverine Electric Cooperative (8.78%).

1.2 Permits and Licenses

The applicant has provided a status listing of environmentally related permits,
approvals, and licenses required from Federal, regional, State, and local agencies
in connection with the proposed project. This information may be found in

Chapter 12 of the ER-OL. The staff has reviewed that listing and has discussed
the status of required permits with the State of Michigan and the U.S. Environ-
mental Protection Agency (EPA). Two environmental issues were identified by

the staff during these discussions: (1) preoperational and operational aquatic
environmental monitoring and (2) the control of chlorine residuals. The staff

has deferred to the State of Michigan on these matters.

The applicant has obtained three NPDES permits from the State of Michigan Water
Resources Commission covering various aspects of the project. Permit No.
MI-0037028 addresses discharge of process wastes and other monitoring require-
ments during operation. This permit is included here as Appendix D. Permit
No. MI-0039110 addresses discharges of process water during the final stages

of construction. Permit No. MI-0039365 governs the discharge of overflow from
the dredge spoils disposal basin. The specific effluent limitations and
monitoring requirements from these latter two permits are also included in
Appendix D.

The staff is not aware of any non-NRC licensing activities that would preclude
or significantly delay the scheduled operation of the plant.
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2 THE SITE
2.1 Résumé

The staff visited the Fermi-2 site in October 1978 to determine what changes
had occurred in the site and its environs since the preconstruction environ-
mental review of 1972. Because population in the vicinity of Fermi-2 has
increased since issuance of the FES-CP, demographic projections have been
updated to present the estimated population at the time plant operation is
scheduled to begin (Section 2.2.1); changes in site land use are discussed in
Section 2.2.2. Information pertaining to regional water use (Section 2.3.1),
groundwater characterization (Section 2.3.3), surface and groundwater quality
(Section 2.3.3 and 2.3.4), and characterization of the aquatic biota of Lake
Erie in the vicinity of the plant (Section 2.5) has also been updated. In addi-
tion, data not presented in the FL5-CP concerning Lake Erie current and temper-
ature patterns (Section 2.3.2) and the temporary effect on groundwater during
the construction of Fermi-2 (Section 2.3.3) have been included.

2.2 Regional Demography and Land Use

2.2.1 Regional Demography

Section II.B of the FES-CP describes the general socioeconomic characteristics
of the region, including population and land use.

The population growth of Monroe County during the last 50 years has been greater
than the average population growth of the nation and of the State of Michigan.
Most of this growth occurred around the City of Monroe and in the metropolitan
areas of Toledo and Detroit. The 1980 population of Monroe County was 134,659.
The population is expected to grow to 209,440 by the year 2000, or at a compound
growth rate of .0223.1

The 1980 distribution of estimated population and the projected population for
the year 2000 within 80 km (50 mi) of the site are presented in Tables 2.1 and
2.2. The population data indicate that the area within 80 km (50 mi) of Fermi-2
will remain stable between 1980 and 2000. The largest urban concentration in
this area is Detroit, which is approximately 27 miles north-northeast of the
Fermi Site. Detroit's 1970 population was 1.5 million. Other large concentra-
tions of population within 80 km (50 mi) of the site include Dearborn (40 km

(25 mi) north); Toledo (40 km (25 mi) southwest), Windsor, Ontario (45 km (28 mi)
north-northeast); and Warren (66 km (41 mi) north-northeast). Table 2.2-1 of
the ER is a list of towns and cities within 80 km (50 mi) of the Fermi Station
and their 1970 popu:at1on The Fermi facility is located in Frenchtown Township,
one of the 15 townships in Monroe County. The area within 16 km (10 mi) of the
plant had an estimated population of 84,825 in 1980. This area is expected to
grow at a compound rate of 0.007 between 1980 and the year 2000.

2.2.2 Changes in Land Use

There has been no major change in land use in the region surrounding the Fermi
site since issuance of the FES-CP (See Section II.B).
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Table 2.1 1980 distribution of estimated population

Distance from Site (mi*

Direction , '

from Site 0-1  1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 0-50

N 29 263 177 79 197 14,912 105,823 530,643 686,014 312,537 1,650,674
NNE 0 102 12 90 81 7,618 100,866 615,106 1,026,606 363,659 2,113,866
NE 0 259 131 12 0 0 11,180 10,183 18,877 549 41,191
ENE 0 0 0 0 0 0 6,960 16,547 14,248 16,899 54,690
E 0 0 0 0 0 0 610 7,056 17,294 3,207 29,067
ESE~ 0 0 0 0 0 0 0 0 2,849 0 2,849
SE 0 0 0 0 0 0 0 401 6,713 47,673 54,787
SSE 0 0 0 0 0 0 0 1,052 16,653 21,920 39,625
S 41 576 51 0 0 0 0 6,568 15,655 35,130 58,021
SSW 0 710 21 0 0 0 3,004 107,943 22,580 38,523 172,781
SW 0 208 9 0 117 936 11,008 319,037 78,578 23,552 433,445
WSW 0 24 846 2,236 1,779 34,474 6,715 9,531 10,064 9,468 160,923
W 0 58 29 165 600 4,491 5,640 11,222 27,702 29,887 79,794
WNW 0 18 31 52 109 3,806 6,195 17,271 11,078 12,496 51,056
NW 3 76 353 639 318 4,942 7,398 98,185 116,185 37,802 265,901
NNW 0 140 243 64 77 2,621 19,545 120,357 77,607 69,070 289,724
TOTAL 73 2,434 1,903 3,337 3,278 73,800 284,944 1,957,514 2,148,739 1,022,372 5,498,394

Source: ER-OL

*To convert miles to kilometers, multiply by 1.6093.
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Table 2.2 Distribution of projected population in year 2000

Distance from Site (mi)*

Direction .

from Site 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 0-50

N 37 335 225 100 251 12,367 80,617 404,245 712,580 384,721 1,595,478
NNE 0 130 15 114 103 6,016 77,351 554,465 © 943,019 448,530 2,029,419
NE 0 329 167 15 0 0 13,198 12,021 22,283 648 48,661
ENE 0 0 0 0 0 0 8,215 19,534 - 16,820 - 19,949 64,518
E 0 0 0 0 0 0 720 8,330 20,415 | 3,785 33,250
ESE 0 0 0 0 0 0 0 0 3,356 0 3,363
SE 0 0 0 0 0 0 0 467 7,804 52,282 60,553
SSE 0 0 0 0 0 0 0 1,225 -19,291 23,242 43,758
S 52 733 65 0 0 0 0 7,036 17,432 37,136 62,454
SSW 0 903 27 0 0 0 2,858 112,942 32,285 55,081 204,096
SW 0 265 11 0 149 1,190 14,001 310,191 76,691 28,302 430,800
WSW 0 31 1,076 2,844 2,263 43,849 8,540 12,122 11,825 11,975 94,525
W 0 74 37 210 763 . 5,712 7,173 13,934 33,400 35,952 97,255
WNW 0 23 39 66 139 4,841 7,879 21,130 13,431 15,071 62,619
NW 4 97 449 813 404 6,286 5,636 116,337 140,874 92,109 363,009
NNW 0 178 309 | v81 98 3,263 14,889 92,050 72,099 106,183 289,150
TOTAL 93 3,098 2,420 4,243 4,170 83,524 241,077 1,685,705 2,143,612 1,314,966 5,482,908

Source: ER-OL

*To convert miles to kilometers, multiply by 1.6093.



The area within a 16-km (10-mi) radius of the site, like the majority of Monroe
County, is predominantly agricultural. The land-use pattern of Monroe County

in 1975, as represented by the percentage of total land area devoted to major
land-use categories, was as follows: agricultural and vacant, 83.7%; residential,
4.8%; commercial, 0.2%; industrial, 1.0%; public, 0.8%; and other urban land,
including transportation, utility corridors, and quasi-public lanc 9.5%.1

Subsequent to the issuance of the FES-CP, the initially proposed 4 1-ha
(10€¢~-~cre) construction site was increased to 454 ha (1120 acres), of which a
total of 126 ha (310 acres) have been disturbed during construction (ER-OL,
Supp. 5). Since the FES-CP was issued, two onsite land use changes have been
- proposed. These are

(1) A 929 m? (10,000 ft2) Technical Support Center to be built adjacent to
the present Office Service Building. This area has already been disturbed
for the construction of Fermi-2. '

(2) A 3.2 ha (7.9 acre) Nuclear Operations Center to be built in the southwest
section of the site near the Quarry lakes. The area is presently occupied
by an early successional stage of vegetation.

2.2.3 Cultural Resources

Since the issuance of the FES-CP, the U.S. Department of the Interior has revised
its National Register of Historic Places, which includes properties of historical
s1gn1f1cance within 16 km (10 mi) of the plant site (Table 2.3) Several houses
are listed in the Register? for Monroe, Monroe County (11 km (7 mi) southwest

of the site); these are the Fix House, Governor Robert McClelland House, Sawyer
House, and Rudo]ph Nims House. The Navarre-Anderson Trading Post, St. James
Episcopal Church, and North Maumee Bay in the vicinity of Monroe are also listed.
No prehistoric resources have been nominated for inclusion in the Register.

There is no 1isting in the Department of the Interior National Reg1ster of
Historic Landmarks for the area within 16 km (10 mi) of the Fermi site.3

2.3 WATER USE

With the exception of small increases in domestic water use, as a result of
the growing population of Monroe County (Section 2.2.1), there have been no
major changes in water use patterns since the FES-CP was issued.

2.3.1 Regional Water Use

Within a 16-km (10-mi) radius of the plant, potable water is supplied by four
municipal water systems (Detroit, Monroe, Flat Rock, and Toledo) and about 4300
privately owned wells. In the areas serviced by these water systems, approxi-
mately 15% of the homeowners still obtain water from individually owned wells;
however, water for newly constructed homes must be obtained from the appropriate
municipal system. The well water is of poor quality and there are plans to
extend the availability of the municipal systems. Data on municipal water
intakes from nearby Lake Erie are presented in Table 2.4. Data on municipal
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Table 2.3 National Register properties in Monroe County

Property

Location Registration date

Fix House Sterling State Park 3-16-72
Governor Robert 47 E. Elm St. 9-3-71
McClelland House
Rudolph Nims House 206 W. Noble Ave. 10-18-72
Sawyer House 820 E. Front St. 11-23-77
Navarre-Anderson West of Monroe at 7-31-72
Trading Post N. Custer (MI 130)

' and Rainsville Rds.
St. James Episcopal 25150 E. River Rd. 11-19-71
Church Grosse, IL
North Maumee Bay Archeological District 2-12-80

Erie Vicinity,
Monroe County

Table 2.4 Municipal water intakes from Lake Erie in the vicinity of the Fermi site

Withdrawal Number of  Percent Percent Distance
106 L/yr people to to from site
Intake point Year (108 gal/yr) served industry residents in km (mi)
Monroe 1972 7,600 (2,000) 40,000 35 65 3.2 (2)
Toledo 1972 110,500 (29,200) - 500,000 40 60 45 (28)
Kingsville 1972 591 (156) 1,400 10 90 45 (28)
Leamington 1972 1,700 (450) 10,000 50 50 52 (32)
Port Clinton 1971 2,180 (580) 12,000 10 90 60 (37)
Wheatley 1972 432 (114) 1,059 54 46 68 (42)
Sandusky 1972 14,990 (3,960) 47,000 60 40 77 (48)
Huron 1972 1,700 to 1,900 7,500 33 67 85 (53)
(450 to 500)
Vermilion 1972 125 (33) 9,000 - - 100 (62)
Source: ER-OL, p. 2.2-43.



systems in the plant area not drawing from Lake Erie are presented in Table 2.5
(ER-OL, Section 2.2.5.1).

Also within the 16-km (10-mi) radius of the plant are four industrial users of
Lake Erie water and one such uszi- of River Raisin water (Table 2.6). There
are no major industrial users of well water (ER-OL, Sections 2.2.5.5 and
2.2.5.6).

There is only one agricultural user of surface water within 16 km (10 mi) of
the plant, the Smith and Sons i ., which uses water from Swan Creek, taken
about 13 km (8 mi) northwest of the plant This water is used for 1rr1gat10n
and cattle watering (ER-OL, Section 2.2.5.2).

Monroe County's Lake Erie shoreline is used for recreational activities such
as swimming, water skiing, motor boating, and sport fishing.

1 2.3.1.1 Commercial Fishery

Commercial fishing occurs in the M1ch1gan waters of Lake Erie, but at low levels
of effort. During 1974-1980, five to nine fishermen (categor1zed as part-time
or casual?) had annual harvests of between 167,375 - 280,319 kg (369,000 -
618,000 1bs) of fish worth $26,000 - $86,000 (Tab]e 2.7). According to Gale C.
Jamsen of the Michigan Department of Natural Resources (DNR), during 1980, only
one of the five licensed fishermen actually fished. During the period 1974 to
1979, the composition of the Michigan harvest was: carp, 75 - 88%; catfishes,
3 - 11£ buffalo, 4 - 8%; white bass 1 - 3%; bullheads, < 2%; ye]]ow perch,

< 1%; g1zzard shad 0 - 2% and sheepshead and suckers, < 1% each. Harvests
Trom M1ch1gan waters have been between about 4 - 7% of the total commercial
harvest in weight and about 1 - 3% of the total dollar value of the U.S.
commercial fishery of Lake Erie (which includes the States of Michigan, Ohio,
Pennsylvania, and New York). Fishing primarily is by haul seine and trap net,
with haul seine accounting for about 97% of the Michigan harvest?. Michigan
DNR personnel report that fishing occurs near Monroe and to the South, with
most of the harvest (~73 - 86%) landed at Luna Pier, Michigan; however they
report no commercial fishing near the Fermi site or to the north in the Detroit
River.

2.3.1.2 Recreational Fishery

Recreational fishing occurs in the Michigan waters of Lake Erie and its tribu-
taries--the Detroit River, Swan Creek (near the Fermi site), River Raisin, and
others. During 1976 - 1979, an estimated 35,000 - 53,000 anglers had annual
harvests between 2.8 - 4.6 million fish from Lake Erie (Table 2.8). Those
estimates were derived from annual mail questionnaire surveys of licensed
anglers by the Michigan Department of National Resources®. Yellow perch has
dominated the harvest (66 - 76%), fo]]owed by crappies and white bass, 5 - 12%;
catfishes, 6 - 8%; walleye and saugers, 2 - 13%; sunfishes 4 - 6%; and others.
Salmonids (trout and salmon) have been less than 0.1% of the harvest. According
to Jamsen, more than 97% of the angler fishing effort in 1979 was for warm-water
species (non-salmonid). Salmonids are stocked in Lake St. Clair, the Detroit
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Table 2.5 Municipal water systems in the plant area not drawing from Lake Erie

Distance and

direction

System Saurce from plant Annual production Region served

Village cf River Raisin 31 km (19 mi) W 2.68 x 108 L Village of

Dundee ‘ (70.8 x 10© gal) Dundee

Village of 2 wells 34 km (21 mi) WSW 2.01 x 108 L Village of

Petersburg (53.0 x 108 gal) Petersburg

Flat Rock. Huron River 16 km (10 mi) N 10.1 x 108 L Parts of

' (26.6 x 107 gal) Brownstone

Township and
Rockwood

Source: ER-OL, p. 2.2-16 and p. 2.2-19.

Table 2.6 Industrial users of water within 16 km (10 mi)
- of the Fermi Site

User Water Source Annual Water Intake

Fermi-1 Power Plant:

Cooling water Lake Erie - on site 4.2 x 1010 | a
(1.1 x 1019 gal)

Potable water Lake Erie - on site 7.2 x 107 L b
(1.9 x 107 gal)

Monroe Power Plant:

Industrial use water® Lake Erie and River 2.8 x 1012 |
Raisin - 10 km (6 mi) (7.4 x 1011 gal)
SSw of Fermi site

Union Camp Corporation:

Industrial use water® Lake Erie - 7.2 km 4.2 x 10° L
(4.5 mi) SW of (1.1 x 10° gal)
Fermi site
Consolidated Packaging Corp:
Industrial use water® Lake Erie - 7.2 km 3.6 x 10° L
(4.5 mi) SW of (9.5 x 108 gal)
Fermi site

Ford Motor Company's
Monroe Plant:

Industrial use water® River Raisin - 1.9 km 1.7 x 1010 L
: (1.2 mi) inland from (4.4 x 10° gal)
Lake Erie

Source: ER-06, Section 2.2.2.5

AThis is the 1972 figure; the unit ran 41% of the time.
PIn 1972.
Potable water is obtained from the Monroe water system.
Assuming 22,000 L/s (350,000 gal/min) for each of the four units.
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Table 2.7 Annual harvest (1bs, $ value) and number of licensed
fishermen of the commercial fishery of Lake Erie,
Michigan during 1974 - 1980

£ Number of

Yr Lbs $ Value Licensed Fishermen
19742 374,000 26,344 9
1975P 500,900 41,560 8
1976° 618,300 86,093 8
19779 471,243 67,943 -
19789 368,986 51,086 -
19794 452,013 61,013 -
1980°€ 604,000 78,000 5

quFishery Statistics of the United States 1974," Statistical Digest
No. 68, U.S. Department of Commerce, Washington, D.C.

b"Fishery Statistics of the United States 1975," Statistical Digest
No. 69, U.S. Department of Commerce, Washington, D.C., December 1978.

c“Fishery Statistics of the United States 1976," Statistical Digest
No. 70, U.S. Department of Commerce, Washington, D.C., October 1980.

d"Commercia] Catch - Lake ‘Erie," data supplied by Robert Hass,
State of Michigan Department of Natural Resources.

Data supplied by Gale C. Jamsen, State of Michigan Department of
Natural Resources.

fTo convert 1bs to kg, multiply by 0.454.

Table 2.8 Estimated annual harvest (in number of fish) and fishing
effort (numbers of anglers and angler days) of the recrea-
tional fishery of Lake Erie, Michigan during 1976 - 1979*

-~ Number of Number of
Year Harvest** anglers angler days
1976 ‘ 2,830,240 36,320 336,640
1977 3,079,608 34,615 i32,446
1978 4,623,120 51,360 421,200
1979 4,256,160 52,640 498,080

*Data supplied by Gale C. Jamsen, State of Michigan Department of
Natural Resources.

**Harvest estimates are derived from surveys of a small portion
(< 1%) of licensed anglers; thus, confidence intervals are large.
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River, and the Huron River (all north of Fermi), as well as in the Ohio and
Pennsylvania waters of Lake Erie®. Those stockings, as well as fish movements
into Lake Erie from Huron River, are the sources of the salmonids harvested in
the Michigan waters of Lake Erie. Recreational harvests in Lake St. Clair and
connecting waters (St. Clair River and Detroit River) during 1976 - 1979 were
2 - 3 times higher than in Lake Erie, Michigan, and the fishing effort was

3 - 5 times h1gher

Fishing is done by both shore-based and boat anglers. The boat fishery is
almost entirely for yellow perch and walleye.4 Acr2~ding to the Michigan DNR,
the 1980 harvest (May - August) of 494,000 fish by boat anglers was walleye,
55%; yellow perch, 37%; channel catfish, 4%; freshwater drum, 3%; and white
bass, 1%. Good walleye fishing occurs a few miles offshore of the Stony Point -
Fermi area. The shore fishery primarily is for white bass, especially in power
p]ant thermal discharge plumes, according to DNR personne] Recreational fish-
ing in the thermal plume of the Monroe Power Plant is very heavy during spring
by boat anglers seeking white bass, and at times there is a crowd-control
problem, according to R. C. Haas and Robert Basch of the DNR. Heavy fishing

by shore, wading, and boat anglers also occurs in the thermal plume of the J.
R. Whiting Plant near the Michigan/Ohio border, according to Haas and Daniel
Talhelm of the Department of Fisheries and W11d11fe of Michigan State Univer-
sity. Talhelm also reports that fishing there is for white bass, carp, and
other species.

Recreational harvests are reported in numbers of fish and not in weight; thus,
a direct comparison of recreational and commercial harvests is not possible.
Some approximate comparisons can be made, however, by using average weights of
harvested fish and the numbers harvested. During the 1970s, the average total
length of commercially harvested yellow perch was less than ~20 cm (8 in.) and
the average weight was 114 g (4 oz) or less?’. Assuming a similar length-weight
makeup for the recreational harvest results in annual recreational harvest
estimates of 212,534 - 388,754 kg (468,560 - 857,060 1bs) from the Michigan
waters of Lake Erie during the 1976 - 1979 period. Similarly, the calculated
mean weights of commercially caught walleye in the Micigan water of Lake Erie
during 1962 - 1969 were 0.52 - 1.07 kg (1.1 - 2.4 1bs ).® Assuming a similar
size (~1.5 1bs) for recreational walleye results in annual harvest estimates
of 35,815 - 385,914 kg (78,960 - 850,800 1bs) during the 1976 - 1979 period.
Disregarding species differences and just comparing estimated harvests in
poundage, the recreational fishery in Michigan waters of Lake Erie exceeds
that of the commercial fishery by several times.

2.3.2 Surface Water Hydrology

The Fermi site is located within the Swan Creek drainage basin. This basin
with an area of about 282 km2 (104 mi2), is smaller than either the 2352- kmé
(908-mi2) Huron-River drainage basin to the north or the 2776-km? (1072-mi2)
River Raisin basin to the south (ER-OL, Section 2.5.1). The Swan Creek basin
has-an elliptical shape and extends in a northwest-southeast direction, des-
cending to Lake Erie from an elevation of 213 m (700 ft) at Ypsilanti, about
40 km (25 mi) inland. The infiltration capacity of the basin soils, (mostly
lacustrine clay) is low, a condition which results in poor surface dra1nage
(ER-OL, Section 2.5.1. 1)
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Some recent discharge data for these three streams, as well as for the Detroit
River, are listed in Table 2.9. Flooding of streams in the site area most often
occurs in early spring. The combined effects of frozen ground, high precipita-
tion, and ice jams at the river mouth can produce severe flooding. For Swan
Creek, a mean annual flood of about 71 m3/s (2500 cfs) is possible. This is a
very conservative value when compared with the 0.52 m3/s (18.5 cfs) actually
measured in 1972 (ER-OL, Section 2.5.2.2.1).

Lake-induced flooding can occur in the lagoons that adjoin the site to the north,_
south, and west as a re¢ " of wind-driven lake level setup and wave action.
Because the water can drain freely from the lagoons, the high water levels pro-
duced by overtopping the barrier beach are limited to relatively brief periods

of high easterly winds. The lagoon levels rapidly come to equilibrium with

the prevailing lake levels (ER-OL, Sec. 2.5.2.2.2).

The discussion of floodplain effects, in compliance with Executive Order 11988,
is in Section 4.

Either of two primary wind-driven current patterns may be observed in Lake Erie
in the vicinity of the station during ice-free conditions, depending on wind
direction. Winds from the northwest clockwise through northeast produce a
general southwestward flow over the entire embayment.

Winds from the east-southeast clockwise through west produce northward currents
along the shore, with a clockwise eddy off the Pointe Mouillee marshes. Other
wind directions produce variable patterns generally of short duration as the
currents shift from one primary pattern to another. During winter, under ice
cover, when wind-induced currents are negligible, the incoming water from the
Detroit River produces a southward current flow. The velocities of the north-
ward and southward currents range from 0.2 to 0.5 km/hr (0.1 to 0.3 mph) except
during ice-cover conditions, when the current is predominantly southerly with

a velocity of less than 0.2 km/hr (0.1 mph). Northerly current patterns occur
with a probability of 30%, variable patterns with a probability of 20% (ER-OL,
Section 2.5.1.2).

During very hot and calm weather in the summer, the water in the western part

of Lake Erie will occasionally stratify thermally for short periods, leading to
oxygen depletion in the cooler layer of water near the bottom. This phenomenon

is relatively common in the deeper central and eastern portions of the lake (ER-OL,
Section 2.5.2.1.2), but it is rare near of the Fermi-2 intake and discharge.

2.3.3 Groundwater Hydrology

The uppermost bedrock stratum at the site consists of upper Silurian dolomite
of the Bass Island Group. Groundwater occurs in the fractured upper zones of
this dolomite. The overlying glacial till and clayey lacustrine deposits are
relatively impervious, confining the groundwater in the dolomite (ER-OL, Sec-
tion 2.5.3.1.2). Overburden soils in the site vicinity, ranging from 2 to 9 m
(5 to 30 ft) in depth, consist predominantly of lacustrine clay, which grades
to fine lacustrine sand to the west. Organic soils were removed from the plant
site itself and replaced by crushed rock fill during Fermi-2 construction.
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Table 2.9 Water quality summary for rivers in the plant vicinity"

Dissolved 0, Biochemical 0,
water Water Temperature (:C) pH . - (mg/L) - (mg/L) -

River Year High Low Mean High Low Mean High Low Mean™ High Low Mean
Huron River at 1976-1977 25.0 0.0 11.7 8.3 7.7 8.0 14.2 6.6 10.1 6.1 0.5 3.2
Ypsilanti
River Raisin 1976-1977 24.5 0.0 11.9 8.2 7.8 8.0 14.0 5.1 9.7 3.0 0.1 2.0
near Manchester
Detroit River 1976-1977 24.5 0.5 -- 8.3 7.3 7.8 15.6 8.5 11.6 - -- - --

Swan Creek® 1971-1972 20 0 13 8.2 7.1 1.5 -— = - -- - --

aExcept for Swan Creek, data from Water Resources Data for Michigan, Water Year 1977, U.S. Geological Survey
Water-Data Report MI-77-1.

bExcept for Swan Creek data, mean values calculated as average of individual measurements given in reference.
CER-OL, p. 2.5-12 and p. 2.5-38.



Prior to development of the site .vicinity, all groundwater discharged upward,
either through confining beds into the lake and its bordering marshes or by

plant transpiration. The development of the area with a large number of domestic
wells reversed the n:tura! discharge pattern and decreased groundwater levels.

In addition, pump1ng fiom the excavation at Fermi-2 temporar11y altered the
groundwater regime (SR-0L, Section 2.5.3.3.5).

2.3.4 Water Quality

As a result of the Water Quality Act of 1965 and the Clean Water Restoration
amendments of 1966, - asurements of the chemical constituents in Lake Erie water
- have been made periodically at 14 lake stations in order to assess the water
quality. The physical and chemical quality of western Lake Erie is shown by

the data Table 2.10. A more detailed description of the water chemistry is
given in the ER-OL (Section 2.5.2.1.2 and Appendix 2C).

Table 2.10 W-ter quality data for western Lake Erie at the Fermi site,
May 14, 1976 - April 13, 1977

Determination Maximum Minimum Average
Acidity, total (CaC0j) . 6 0 2
Alkalinity, methyl orange (CaCOj3) 125 80 91
Alkalinity, phenolphthalein (CaC03) 8 _ 0 1
Aluminum (A1) 0.7 <0.1 <0.3
~Ammonia (N) 0.49 <0.1 <0.19
Bicarbonate (CaC0j3) 125 76 90.3
Biochemical oxygen (0,) demand 4 <1 <1.8
Cadmium (Cd) A 0.01 0.005 <0.009
Calcium (Ca) | 53 29 36
Carbon (C) total 40 27 31
Carbonate (COg) 16 0 2
Cesium (Cs), g/L ' <0.5 - <0.5
Chemical oxygen (02) demand 20 6 11
Chloride (C1) 35 14 21
Chromium (Cr+8) <0.002 - <0.002
Chromium (Cr) total <0.03 - <0.03
Cobalt (Co) 0.5 0.1 0.2
Copper (Cu) , 0.04 <0.02 <0.02
Hardness (CaCOg) 182 106 125
Iron (Fe) soluble 0.14 0.02 <0.03
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Table 2.10 (Continued)

Determination R Maximum Minimum Average
Lead (Pb) 0.08 <0.05 : <0.05
Magnesium (Mg) 12 32 8.7
Manganese (Mn) 0.04 <C.02 - <0.03
Mercury (Hg), p/L 0.6 <0.2 <0.2
Nickel (Ni) 0.07 <0.02 <0.02
Nitrate (N) 1.9 <0.2 <0.3
Nitrite (N) 0.02 <0.01 <0.02
Nitrogen, Kjeldahl (N) 1.1 0.34 0.66
Phosphorus (P) total . 0.13 0.04 0.07
Potassium (K) 2.7 1.3 1.8
Silica (Si) total 7.4 0.5 2.8
Sodium (Na) 22 7. 12.4
Solids, dissolved 266 123 167
Solids, suspended 31 1 10
Solids, total 297 136 180
Specific conductance, pmhos/cm 385 170 268
Strontium (Sr) 0.5 0.1 0.2
Sulfate (S) 15 <10 <10.2
Sulfide (S) <0.02 0 <0.02
Tin (Sn) <2 - <2

- Zinc (Zn) | 0.24 <0.02 <0.04

Information taken from ER-OL, Tables 2C-74, -75, and -76. Units as mg/L unless
otherwise noted.

These data indicate that the greatest water quality stress in Lake Erie is the
high nutrient loading which has resulted in the overproduction of aquatic plants,
particularly microscopic algae. The second major pollution stress, the bacterial
content of the waste discharges jnto the lake, poses a health hazard. Coliform
concentrations near Detroit, Toledo, and Cleveland may run as high as a million
or more organisms per liter (ER-OL, Section 2.5.2.1.2).

Because 90% of Lake Erie inflow comes from the Detroit River, this river has a

major impact on circulation and chemical properties of the western basin of
the lake. As water passes from the Great Lakes through the Detroit River, its
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quality declines somewhat because of discharges from the Detroit area. Informa-
tion about the quality of the Detroit River and the three other streams in the
Fermi-2 site vicinity is given in the ER-OL (Sec. 2.5.2.1.2).

Chemical analyses of groundwater samples from the site vicinity show that the
pH ranges from 7.3 to 8.1, chloride from 21 to 1164 ppm, and sul7ate from 1168
to 1865 ppm (ER-OL, p. 2.5-50). Many of the samples contain high concentrations
of calcium sulfate, have the odor of hydrogen sulfide, are very hard, and have
high iron concentrations. When compared with the Federal (HEW-1962) standards
for chloride and sulfate in drinking water (that is, 250 mg/L, as given in
Reference 9), it will be noted that the concentrations of these . nstituents

for some samples exceed these standards. In some locations near the Fermi

site, the groundwater may be contaminated because of the widespread use of
septic systems (ER-OL, Section 2.5.3.2).

2.4 Meteorology
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