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August 25, 2009
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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555-0001

References: 1) Fermi 3
Docket No.: 52-033

2) Letter from Stephen Lemont (USNRC) to Peter W. Smith (Detroit
Edison), "Requests for Additional Information Related to the
Environmental Review for the Combined License Application for
Fermi Nuclear Power Plant, Unit 3," dated May 12, 2009

3) Letter from Peter W. Smith (Detroit Edison) to USNRC, "Detroit
Edison Company Response to NRC Requests for Additional
Information Related to the Environmental Review," NRC3-09-0012
dated July 31, 2009

Subject: Detroit Edison Company Response to NRC Requests for Additional
Information Related to the Environmental Review

In Reference 2, the NRC requested additional information to support the review of
Part 3 (Environmental Report) of the Fermi 3 Combined License Application (COLA).

Through July 31, 2009, Detroit Edison has submitted responses to 61 of the 157
Requests for Additional Information (RAIs) which were provided in Reference 2. In
Reference 3, Detroit Edison committed to responding to 9 of the remaining 96 RAIs in
this response. This letter provides the 9 RAI responses that Detroit Edison committed
to in Reference 31 Appendix A identifies each of the 9 RAI responses contained in this
letter as well as the corresponding attachment number.

Detroit Edison previously submitted a detailed schedule (Reference 3) for responding
to the remaining RAIs; this schedule remains unchanged. Appendix B identifies the
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RAI responses that will be included in each monthly response letter. Detroit Edison
intends to respond to all the remaining RAIs by December 3 0 th, 2009.

If you have any questions, or need additional information, please contact me at
(313) 235-3341.

I state under penalty of perjury that the foregoing is true and correct. Executed on the
25th day of August, 2009.

Sincerely,

Peter W. Smith, Director
Nuclear Development - Licensing
Detroit Edison Company

Appendices: Appendix A - List of RAI Responses Contained in this Letter
Appendix B - List of Future RAI Response Dates

Attachments: As listed in Appendix A

cc: Jack M. Davis, Senior Vice President and Chief Nuclear Officer (w/o
attachments)
Mark Tonacci, NRC Fermi 3 Project Manager (w/o attachments)
Stephen Lemont, NRC Fermi 3 Environmental Project Manager (w/o
attachments)
Fermi 2 Resident Inspector (w/o attachments)
NRC Region III Regional Administrator (w/o attachments)
NRC Region II Regional Administrator (w/o attachments)
Supervisor, Electric Operators, Michigan Public Service Commission
(w/o attachments)
Michigan Department of Environmental Quality
Radiological Protection and Medical Waste Section (w/o attachments)
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List of RAI Responses Contained in this Letter

RAI Question

AE5.2.2-1
AL9.3-1
AQ2.7-5
AQ3.6.3-1
CR4.1.3-3
CR4.1.3-9
HH3.6.3-1
HY2.3.1 -10
TE2.4.1 -1

Subject
Attachment

Number

Aquatic Ecology
Alternative Sites
Air Quality and Meteorology

Air Quality and Meteorology

Cultural Resources
Cultural Resources

Human Health
Hydrology
Terrestrial Ecology

1
2
3
4
5
6
7
8
9
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RAI Question 

AE5.2.2-1 
AL9.3-1 
AQ2.7-5 
AQ3.6.3-1 
CR4.1.3-3 
CR4.1.3-9 
fiB .6.3-1 
HY2.3.1-10 
TE2.4.1-1 

List of RAI Responses Contained in this Letter 

Subject 
Attachment 

Number 

Aquatic Ecology 1 

Alternative Sites 2 

Air Quality and Meteorology 3 

Air Quality and Meteorology 4 

Cultural Resources 5 

Cultural Resources 6 

Human Health 7 

Hydrology 8 

Terrestrial Ecology 9 
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List of Future RAI Response Dates

Response Date RAI Question Subject

9/30/2009

10/30/2009

AC7.1-1
AC7.2-1
AC7.2-2
AQ2.7-2 (moved from July)
AQ2.7-4
CR4.1.3-7
FC5.7-2
HH5.4.1-3
HY2.3.1-15
HY2.3.1-8
HY4.2.1-7
HY4.2.1-8
N03.7-1
N04.4. 1-1
N05.8.1-1
TR7.4-1
GE2.2-1
AE4.3.2-1
AQ2.7-3
AQ4.4.1-1
AQ5.8.1 -1
AQ6.4-1
BC 10.4.2-2
CR2.5.3-1
FC5.7-1
HH4.5-2
HH4.5-3
HH5.11.7-1
HH5.4.3-3
HH5.4.4-1
HY5.11 -1
HY5.3.2-2
LU4.4.2-1
N04.4.1-2

Accidents
Accidents
Accidents
Air Quality and Meteorology

Air Quality and Meteorology
Cultural Resources

Fuel Cycle

Human Health
Hydrology
Hydrology
Hydrology
Hydrology
Noise
Noise
Noise
Transportation
General
Aquatic Ecology
Air Quality and Meteorology
Air Quality and Meteorology

Air Quality and Meteorology
Air Quality and Meteorology

Benefit-Cost Balance
Cultural Resources
Fuel Cycle
Human Health
Human Health
Human Health
Human Health
Human Health
Hydrology
Hydrology
Land Use
Noise
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Response Date 

9/30/2009 

I 

10/30/2009 

(' 

List of Future RAJ Response Dates 

RAJ Question Subject 
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AQ2.7-2 (moved from July) Air Quality and Meteorology 
AQ2.7-4 Air Quality and Meteorology 
CR4.1.3-7 Cultural Resources 

FC5.7-2 Fuel Cycle 
HH5.4.1-3 Human Health 
HY2.3.1-15 Hydrology 
HY2.3.1-S Hydrology 
HY4.2.1-7 Hydrology 
HY4.2.1-S Hydrology 
N03.7-1 Noise 
N04.4.1-1 Noise 
N05.S.1-1 Noise 
TR7.4-1 Transportation 
GE2.2-1 General 
AE4.3.2-1 Aquatic Ecology 
AQ2.7-3 Air Quality and Meteorology 
AQ4.4.1-1 Air Quality and Meteorology 
AQ5.S.l-1 Air Quality and Meteorology 

. AQ6.4-1 Air Quality and Meteorology 
BCIO.4.2-2 Benefit-Cost Balance 
CR2.5.3-1 Cultural Resources 
FC5.7-1 Fuel Cycle 
HH4.5-2 Human Health 
HH4.5-3 Human Health 
HH5.11.7-1 Human Health 

. HH5.4.3-3 Human Health 
HH5.4.4-1 Human Health 
HY5.11-1 Hydrology 

. HY5.3.2-2 Hydrology 
LU4.4.2-1 Land Use 
N04.4.1-2 Noise 
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Response Date RAI Question Subject

11/23/2009

12/30/2009

SE4.4.2-10
SE4.4.2-6
TE4.3.1-6
TR3.8-1
TR3.8-2
TR3.8-3
TR3.8-4
TR3.8-5
TR4.8.3-2
GEl1.2-1

GEl .2-2
AC7.3-1
AQ2.7-1
AQ3.6.3-2
AQ5.3.3.1-1
HH4.5-1
HH4.5-4
HH5.4.2-2
HH5.4.3-1
HH5.4.3-2
HY4.2.1-10
HY4.2.1-3
HY5.2-1
LU4.1.1-1 (moved from July)
SE2.5.2-1
SE4.4.2-7
SE4.4.2-8
TE2.4. 1-10
TE4.3.1-5
GEl .2-3
GE3.1-1
GE4-1
AE2.4.2-2 (partial response provided)
AE2.4.2-3
AE2.4.2-4 (partial response provided)

Socioeconomics
Socioeconomics
Terrestrial Ecology
Transportation
Transportation
Transportation
Transportation
Transportation
Transportation
General
General
Accidents
Air Quality and Meteorology
Air Quality and Meteorology
Air Quality and Meteorology
Human Health
Human Health
Human Health
Human Health
Human Health
Hydrology
Hydrology
Hydrology
Land Use
Socioeconomics
Socioeconomics
Socioeconomics
Terrestrial Ecology
Terrestrial Ecology

General
General
General
Aquatic Ecology
Aquatic Ecology
Aquatic Ecology
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Response Date 

11123/2009 

12/30/2009 

RAI Question 

SE4.4.2-10 
SE4.4.2-6 
TE4.3.1-6 
TR3.S-1 
TR3.S-2 
TR3.S-3 
TR3.S-4 
TR3.S-S 
TR4.S.3-2 
GE1.2-1 
GE1.2-2 
AC7.3-1 
AQ2.7-1 
AQ3.6.3-2 
AQS.3.3.1-1 
HH4.S-1 
HH4.S-4 
HHS.4.2-2 
HHS.4.3-1 
HHS.4.3-2 
HY4.2.1-10 
HY4.2.1-3 
HYS.2-1 
LU4.1.1-1 (moved from July) 
SE2.S.2-1 
SE4.4.2-7 
SE4.4.2-S 
TE2.4.1-10 
TE4.3.l-S 
GE1.2-3 
GE3.1-1 
GE4-1 
AE2.4.2-2 (partial response provided) 
AE2.4.2-3 
AE2.4.2·:4 (partial response provided) 

Subject 

Socioeconomics 
Socioeconomics 
Terrestrial Ecology 
Transportation 
Transportation 
Transportation 
Transportation 
Transportation 
Transportation 
General 
General 
Accidents 
Air Quality and Meteorology 
Air Quality and Meteorology 
Air Quality and Meteorology 
Human Health 
Human Health 
Human Health 
Human Health 
Human Health 
Hydrology 
Hydrology 
Hydrology 
Land Use 
Socioeconomics 
Socioeconomics 
Socioeconomics 
Terrestrial Ecology C" 

Terrestrial Ecology 
General 
General 
General 
Aquatic Ecology 
Aquatic Ecology 
Aquatic Ecology 
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Response Date RAI Question Subject

CR4.1.3-4
HY2.3.1 -1
HY2.3.1-2 (partial response provided)
HY2.3.1-3
HY2.3.1-4
HY2.3.1-7
HY4.2.1-1
HY4.2.1-11
HY4.2.1-2
HY4.2.1-4
HY4.2.1-5
HY4.2.1-6
LU1.2-lb
SE2.5.2-2
TE2.4.1-2 (partial response provided)
TE2.4.1-9
TE2.4.1-11 (partial response provided)
TE4.3.1 -1
TE4.3.1-2
TE4.3.1-4
TR4.8.3-1
USACE-1
USACE-2

Cultural Resources
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology

Hydrology
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology
Land Use
Socioeconomics

Terrestrial Ecology
Terrestrial Ecology
Terrestrial Ecology
Terrestrial Ecology
Terrestrial Ecology
Terrestrial Ecology
Transportation
U.S. Army Corps of Engineers RAI
U.S. Army Corps of Engineers RAI

12/30/2009

AppendixB 
NRC3-09-0013 
Page 4 

Response Date 

12/30/2009 

RAI Question 

CR4.1.3-4 
HY2.3.1-1 
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HY2.3.1-3 
HY2.3.1-4 
HY2.3.1-7 

HY4.2.1-1 
HY4.2.1-11 
HY4.2.1-2 
HY4.2.1-4 
HY4.2.1-5 
HY4.2.1-6 
LU1.2-1b 
SE2.5.2-2 
TE2.4.1-2 (partial response provided) 
TE2.4.1-9 
TE2.4.1-11 (partial response provided) 
TE4.3.1-1 
TE4.3.1-2 
TE4.3.1-4 
TR4.8.3-1 
USACE-l 
USACE-2 

Subject 

Cultural Resources 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 

Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Land Use 
Socioeconomics 
Terrestrial Ecology 
Terrestrial Ecology 
Terrestrial Ecology 
Terrestrial Ecology 
Terrestrial Ecology 
Terrestrial Ecology 
Transportation 
U.S. Army Corps of Engineers RAJ 
U.S. Army Corps of Engineers RAJ 
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RAI Question AE5.2.2-1
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NRC RAI AE5.2.2-1

Provide an updated description of the design and operation for the fish screening system at the
Fermi 2 intake and for the proposed Fermi 3 intake.

Supporting Information

The description of the fish screening system in ER Section 5.3.1.2.2 describes a return sluiceway
in use at the Fermi 2 intake to return impinged organisms to the lake. However, based on
observations made during the site audit, this system uses a mulching process that does not return
impinged fish to Lake Erie. An accurate description of the design and operation of the screening
system for Fermi 2 is needed and the expected design for the Fermi 3 intake needs to be
clarified

Response

Section 5.3.1.2.2 of the Fermi 3 COLA Part 3, Environmental Report describes the cooling water
intake proposed for the Fermi 3 power plant. The Fermi 3 intake system will meet the
requirements set forth by Section 316 (b) of the Clean Water Act and will include a screen
design that utilizes a low pressure back spray system initially to remove aquatic life for return to
Lake Erie followed by a high pressure back spray system to remove trash and other larger
materials for disposal.

Environmental Report Figure 5.3-1, "Station Layout with Intake, Discharge and Outfalls" shows
the proposed location of the Fermi 3 intake structure to be located along the west wall of the
intake bay. The intake for Fermi 3 will be separate from the Fermi 2 intake which is located
along the north wall of the intake bay.
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NRC RAJ AES.2.2-1 

Provide an updated description of the design and operation for the fish screening system at the 
Fermi 2 intake andfor the proposed Fermi 3 intake. 

Supporting Information 

The description of the fish screening system in ER Section 5.3.1.2.2 describes a return sluiceway 
in use at the Fermi 2 intake to return impinged organisms to the lake. However, based on 
observations made during the site audit, this system uses a mulching process that does not return 
impinged fish to Lake Erie. An accurate description of the design and operation of the screening 
system for Fermi 2 is needed and the expected design for the Fermi 3 intake needs to be 
clarified. 

Response 

Section 5.3.1.2.2 of the Fermi 3 COLA Part 3, Environmental Report describes the cooling water 
intake proposed for the Fermi 3 power plant. The Fermi 3 intake system will meet the 
requirements set forth by Section 316 (b) of the Clean Water Act and will include a screen 
design that utilizes a low pressure back spray system initially to remove aquatic life for return to 
Lake Erie followed by a high pressure back spray system to remove trash and other larger 
materials for disposal. 

Environmental Report Figure 5.3-1, "Station Layout with Intake, Discharge and Outfalls" shows 
the proposed location of the Fermi 3 intake structure to be located along the west wall of the 
intake bay. The intake for Fermi 3 will be separate from the Fermi 2 intake which is located 
along the north wall of the intake bay. 



Attachment 2 to
NRC3-09-0013
Page 1

Attachment 2
NRC3-09-0013

Response to RAI letter related to Fermi 3 ER

RAI Question AIL9.3-1
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NRC RAI AL9.3-1

Provide a more complete evaluation of the environmental conditions and expected impacts at
Candidate Sites A and C.

Supporting' Information

In order to complete an analysis of the impacts of developing a nuclear plant at Alternative Sites
A and C, more information is needed Provide discussions, analyses, and/or other information to
address the following:

• The specific modifications that would be required for Sites A and C to establish a viable
cooling water option for each.

" Conceptual site plans for both Sites A and C.
• The anticipated impacts of site development in the following topical areas:

- Impacts to wetlands
- Impacts to other users of the identified water source
- Impacts to aquatic and terrestrial species, including threatened
and endangered species

- Impacts to land use (environmental, recreational, agricultural, and
other special uses)

- Impacts to visual resources
- Impacts to the receiving water source from projected discharges
during operation

Response

1. The specific modifications that would be required for Sites A and C to establish a viable
cooling water option for each

As documented in Environmental Report (ER) Section 9.3, Site Selection Process, and
ER Appendix 9A, Site Profiles, the siting study conducted to support the selection of
Fermi as the proposed site noted in the water supply information for the Sites A and C
site profiles that water availability at those sites required further investigation.
Subsequent investigation indicates that a water supply pipeline to Lake Erie from Sites A
and C would provide the greatest assurance of a dependable water supply to the sites in
the amount needed to support a nuclear plant (-45 mgd). The investigation identified
potential routes for water supply pipelines from Lake Erie to Sites A and C along existing
rights-of-way for state highways and county roads to minimize environmental impacts
associated with installation and maintenance of the lines. The maps in enclosure 1 showing the
routes from Sites A and C to Lake Erie, represent potential corridors in which the water
supply pipeline could be routed, but do not represent exact routes. This high-level
approach is consistent with that used to determine the potential water supply pipeline
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route for the Greenwood site (Site F), which was visited during the Alternative Sites
review session in January 2009.

As part of this water supply investigation, the rankings of the candidate sites were
reviewed to verify that this water supply location change would not affect the site
rankings given in the siting study. The review concluded that the individual scores of
Sites A and C would be slightly lower based on the distance to the water source, however
the relative rankings of all eight candidate sites would remain the same, with first through
eighth sites in the following order: M, N, F, A, C, W3, W2, W1.

2. Conceptual site plans for both Sites A and C

Conceptual site plans and potential water pipeline routes for Sites A and C are enclosed
with this response.

The conceptual site plans for Sites A and C reflect the latest revision (Revision 5) of the
Design Control Document (DCD) for the ESBWR reactor. In comparing these plans for
Sites A and C to the site plan for Fermi 3, it can be seen that the DCD Revision 5 site
plan uses two cooling towers, whereas the Fermi 3 site plan shows one larger cooling
tower. The larger, single cooling tower is presented on the Fermi 3 site plan because,
subsequent to the completion of the siting study, it was determined to be the most cost effective
option for the site. The standard DCD Revision 5 design with two cooling
towers is shown on the Sites A and C conceptual site arrangements to reflect the most
current design of a typical ESBWR facility.

3. The anticipated impacts of site development in the following topical areas:

- Impacts to wetlands
- Impacts to other users of the identified water source
- Impacts to aquatic and terrestrial species, including threatened and

endangered species
- Impacts to land use (environmental, recreational, agricultural, and other

special uses)
- Impacts to visual resources
- Impacts to the receiving water source from projected discharges during

Operation

3a. Impacts to wetlands

Onsite wetlands were described for the alternative sites, including Sites A and C, in ER
Appendix 9A, Site Profiles, of the Fermi 3 combined license (COL) application
submitted to the NRC in September 2008.
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On Site A (Appendix 9A, ER page 9-121), it was noted that a small area of forested
wetland and a drainage canal were present on the site. The conceptual site
arrangement for Site A shows the nuclear unit in a location where both of these wetland
areas would be avoided; therefore, no impacts to wetlands would be anticipated from
development of a nuclear facility at Site A.

On Site C (Appendix 9A, ER page 9-129), it was noted that no wetlands were identified
on the site through the National Wetland Inventory Maps, but that there was potential for
small wetlands in forested areas and ' that drainages and creeks on the site could be
regulated as wetlands. The conceptual site arrangement for Site C shows the nuclear
unit in a location where these potential wetland areas would be avoided; therefore, no
impacts to wetlands would be anticipated from development of a nuclear facility at Site C.

Based on the information provided about wetlands on the sites and the site arrangement
drawings included with this package, it is likely that wetlands on these sites could be avoided
and that impacts to wetlands would be minimal.

3b. Impacts to other users of the identified water source

Determination of impacts on other water users was beyond the scope of the siting study
performed. This level of detail was not provided for the other alternative sites; therefore,
it will not be provided for Sites A and C in an effort to ensure consistency in the
evaluation of alternative sites. Additionally, the alternatives analyses for other nuclear
Early Site Permit (ESP) and COL applications do not include this level of detail in either
the applicant-submitted documents or in the NRC's Environmental Impact Statement
(EIS) documents.

3c. Impacts to aquatic and terrestrial species, including threatened and endangered species

Information on aquatic and terrestrial species was described for the alternative sites,
including Sites A and C, in ER Appendix 9A, Site Profiles, of the Fermi 3 COL
application submitted to the NRC in September 2008.

On pages 9-121 through 123 of ER Appendix 9A, it was noted that seven threatened and
endangered species do occur or potentially could occur in Monroe County, the location of
Site A. As indicated in the ER, suitable habitat for six of the seven species did not appear
to be present on or in the immediate vicinity of the site. There may be potential habitat
for the Indiana bat since large trees are present in the wooded areas on the site. If site
development occurred at Site A, tree clearing could be conducted during the winter
months to avoid impacting the Indiana bat. It is unlikely that fish are present in the small
drainages and creeks on the site, but there is potential for small amphibians and reptiles.
The conceptual site arrangement for Site A shows that forested areas and the areas where
wetlands, drainages, and cree ks are located would be avoided; therefore, no significant
impacts to threatened and endangered species or other wildlife would be anticipated from
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development of a nuclear facility at Site A.

On pages 9-128 through 129 of ER Appendix 9A, it was noted that six threatened and
endangered species do occur or potentially could occur in Lenawee County, the location
of Site C. As indicated in the ER, suitable habitat for five of the six species did not
appear to be present on or in the immediate vicinity of the site. There may be potential
habitat for the Indiana bat if large trees are present in the wooded areas on the site. If site
development occurred at Site C, tree clearing could be conducted during the winter
months to avoid impacting the Indiana bat. It is unlikely that fish are present in the small
drainages and creeks on the site, but there is potential for small amphibians and reptiles.
The conceptual site arrangement for Site C shows that forested areas and the areas where
drainages and creeks are located would be avoided; therefore, no significant impacts to
threatened and endangered species or other wildlife would be anticipated from
development of a nuclear facility at Site C.

Based on the information provided about wildlife on the sites and the site arrangement
drawings included with this package, it is likely that impacts to wildlife and threatened
and endangered species would be minimal.

3d. Impacts to land use-(environmental, recreational, agricultural, and other special uses)

Existing land uses were described for the alternative sites, including Sites A and C, in ER
Appendix 9A, Site Profiles, of the Fermi 3 COL application submitted to the NRC in
September 2008.

As indicated on pages 9-120 through 123 of ER Appendix 9A for Site A and 9-127
through 130 for Site C, Site A and Site C comprise privately owned agricultural land. If
a nuclear unit was constructed on either of these sites, the portion of the site occupied by
the nuclear plant and its associated facilities would be lost to agricultural production;
however, the entire area surrounding the sites offers an abundance of agricultural land of
similar quality for crop growing. Both of these sites are large and have enough buffer
area that impacts to offsite areas such as game management areas and other recreational
areas would not be expected. Both of the sites and most of the surrounding areas have
also been extensively disturbed through intensive agricultural activities, which would
make it unlikely that land use impacts at either site would be more than minimal.

3e. Impacts to visual resources

Some potential impacts to visual resources were described for the alternative sites,
including Sites A and C, under the Buffer Area heading in ER Appendix 9A, Site
Profiles, of the Fermi 3 COL application submitted to the NRC in September 2008.

The site profiles for Sites A and C (Appendix 9A, ER pages 9-123 and 129) indicate that
a power plant could be seen from a large area surrounding both of these sites. The land at
these two sites is very flat and agricultural/rural in nature, 'and no state parks or other
areas where visual resources are considered of high value occur near either of the sites.
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Construction of a nuclear power plant with tall cooling towers would add an industrial
element to an agricultural area. It is possible that the buffer areas on the~sites, the
presence of some forested areas on the sites, and the distance to recreation areas or other
public areas from the sites could help minimize the intrusion of the view of an industrial
facility into a rural, agricultural area. If landscaping was planted, this could further

soften the view of a plant from the areas surrounding the sites. Transmission lines are
already present in the site areas, so the addition of lines or an upgrade along the existing
rights-of-way could likely be accomplished without further significant visual impact.

3X. Impacts to the receiving water source from projected discharges during operation

Information regarding impacts to the receiving water source from projected discharges
during operation is not being provided in response to this request for additional
information. During the siting study, specific plans for locations and methods of
wastewater discharge were not formulated for the alternative sites, nor were impacts
determined from projected discharges, as this level of detail was beyond the scope of the
siting study. This level of detail was not provided for the other alternative sites;
therefore, it will not be provided for Sites A and C in an effort to ensure consistency in
the evaluation of alternative sites. Additionally, the alternatives analyses for other
nuclear ESP and COLA applications do not include this level of detail in either the
applicant-submitted documents or in the NRC's EIS documents.

Attachment 2 to 
NRC3-09-0013 
Page 6 

Construction of a nuclear power plant with tall cooling towers would add an industrial 
element to an agricultural area. It is possible that the buffer areas on the. sites, the 
presence of some forested areas on the sites, and the distance to recreation areas or other 
public areas from the sites could help minimize the intrusion of the view of an industrial 
facility into a rural, agricultural area. If landscaping was planted, this could further 

soften the view of a plant from the areas surrounding the sites. Transmission lines are 
already present in the 'site areas, so the addition of lines or an upgrade along the existing 
rights-of-way could likely be accomplished without further significant visual impact. 

3f. Impacts to the receiving water source from projected discharges during operation 

Information regarding impacts to the receiving water source from projected discharges 
during operation is not being provided in response to this request for additional 
information. During the siting study, specific plans for locations and methods of 
wastewater discharge were not formulated for the alternative sites, nor were impacts 
determined from projected discharges, as this level of detail was beyond the scope of the 
siting study. This level of detail was not provided for the other alternative sites; 
therefore, it will not be provided for Sites A and C in an effort to ensure consistency in 
the evaluation of alternative sites. Additionally, the alternatives analyses for other 
nuclear ESP and COLA applications do not include this level of detail in either the 
applicant-submitted documents or in the NRC's EIS documents. 



Attachment 2 to
NRC3-09-0013
Page 7

NRC3-09-0013
RAI Question AL9.3-1

Enclosure 1

Maps showing water supply pipeline to Lake Erie from Sites A
and C, including Sites A and C conceptual site arrangements

(Following 12 pages)
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NRC RAI A02.7-5

Describe andjustify the methodology used to determine distances to the EAB and LPZ.

Suyporting Information

The determination of distances to the EAB and outer boundary of the LPZ, as discussed during
the site audit, were not made according to the methodologies described in Reg. Guide 1.145..

Response

Per Reg. Guide 1.145, the distances for the EAB and outer LPZ boundary should be the
minimum distance from the release point(s) to the EAB and outer LPZ boundary for each of the
16 sectors.

In the Fermi 3 COLA, Revision 0, the EAB and outer LPZ boundary were determined consistent
with 10 CFR 100.11, "Determination of Exclusion Area, Low Population Zone, and Population
Center Distance." The Fermi 3 distances to the EAB and outer LPZ boundary were determined
from the centerline of the Reactor Building. As shown on ER Figure 2.1-4 the EAB boundary is
included within the site property boundary, with the closest points in the NW and NNW sectors.

Detroit Edison has recalculated the X/Q values at the EAB and outer LPZ boundaries to account
for all possible release source locations. For the purposes of recalculating the X/Q values,
effective EAB and outer LPZ boundaries have been determined. These effective boundaries
have been determined by drawing a circle that encompasses the postulated design basis accident
release locations, with the Reactor Building being the center, and measuring the distance from
this new inner circle to the EAB and outer LPZ boundaries. The distance from the inner circle to
the EAB and outer LPZ boundary are referred to as the Dose Calculation EAB and Dose
Calculation LPZ, respectively. The EAB, new inner circle and resulting Dose Calculation EAB
are shown on the enclosed figure. The resulting Dose Calculation EAB distance is shorter than
the distance from the Reactor Centerline to the EAB and, thus, the resulting X/Q values are
calculated to be higher. The resulting Dose Calculation distances are as follows:

Dose Calculation EAB 740 meters
Dose Calculation LPZ 4670 meters

Based on the upper envelope of the ordered 5 percent overall site limit X/Q values as calculated
by the PAVAN model, the 50 percentile overall site (i.e., non-direction specific) X/Qs at the
Dose Calculation EAB and Dose Calculation LPZ are estimated to be 5.779 x 10-5 sec/m 3 and
4.011 x 10-6 sec/m 3, respectively. These model-predicted X/Q values represent a 0 to 2 hour
time interval. The Dose Calculation LPZ X/Q values for intermediate time periods (i.e., 8 hours,
16 hours, 72 hours, and 624 hours) were determined by logarithmic interpolation between the 50
percentile 0 to 2 hour X/Q value at the Dose Calculation LPZ and the corresponding annual
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average X/Qs. These results, along with the 50 percentile, 0 to 2 hour and the annual average
X/Q values, are summarized below.

0-2 hours 0-8 hours 8-24 hours 1-4 days 4-30 days Annual

Location X/Q X/Q X/Q X/Q X/Q Average

(sec/mr3) (sec/m3) (sec/m 3) (sec/m 3) (sec/m3) X/Q
(sec/m3)

Dose
Calculation 5.779E-05 4.08E-05

EAB
Dose

Calculation 4.011E-06 '3.046E-06 2.654E-06 1.969E-06 1.282E-06 7.59E-07
LPZ
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NRC3-09-0013
RAI Question AQ2.7-5

Enclosure 1

Dose Calculation EAB Map
(following 1 page)
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NRC RAI A03.6.3-1

Provide particulate matter (PMIo and PM2.5) emission estimations for the proposed natural draft
cooling tower (NDCT) and the mechanical draft cooling towers (MDCT).

Supporting Information k

Section 2.7.2.2 of the ER states that "Sources of air emissions for Fermi 3 include two standby
diesel generators, an auxiliary boiler, and a diesel fire pump, as well as a natural draft cooling
tower (NDCT) and 4-cell mechanical draft cooling tower (MDCT). "In ER Section 3.6. 3-1,
emissions for other equipment were presented but emissions of PM (PMlo and PM2.5) as drift
from the NDCT and MDCT were not included.

Response

The emission estimates of particulate matter for particle sizes of 10 and 2.5 microns (PM1o and
PM 2.5) from the operation of the proposed natural draft cooling tower (NDCT) and 4-cell
mechanical draft cooling towers (MDCT) are displayed in the table on the following page along
with design parameters that were used to derive the emission estimates. It is conservatively
assumed that the PM 2.5 emissions are the same as PM10 emissions from the cooling towers. The
drift rates for the NDCT and MDCT are based on the value provided by the proposed
manufacturer of each cooling tower1. The water flow rates to the NDCT, as specified in ER
Figure 3.3-1, will be supplied at a maximum rate of 720,000 gallons per minute (gpm). The
water from the basin of the NDCT will supply the makeup water to the MDCT at a maximum
flow rate of 40,000 gpm. ER Section 5.3.3.1 states that the makeup water for the NDCT is
expected to have a total dissolved solids (TDS) concentration of 420 parts per million (ppm) or
0.00042 grams of salt per gram of solution. The makeup water for the MDCT will be supplied
from the NDCT basin; therefore, the TDS concentration for the MDCT is also expected to be
420 ppm. The emission rate (lb/hr) for particulates emitted from the cooling towers can be
calculated by taking the product of the water flow rate, weight of one gallon of water, drift rate,
and TDS concentration.

For the purpose of providing a maximum bounded value for the emissions of particulates from
the cooling towers, the calculations in the following table were developed for the operation of
both the NDCT and MDCT cooling towers simultaneously for an entire year at the maximum
water flow rate. While this likely over estimates the emissions of PM10 and PM 2.5 from the
operation of the NDCT and MDCT, it provides a maximum value for the assessment of impacts
from the operation of the cooling towers.

1 The proposed manufacturer of the NDCT is SPX Cooling Technologies and the design basis cooling tower is the

Marley Field Erected Cooling Tower. The manufacturer of the MDCT design basis cooling towers is Cooling Tower
Depot, Inc. The model number associated with the design basis MDCT is CFF-423630-41-30.
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Estimated Emissions of PM10 and PM2.5 From Operation of the Proposed Fermi 3 NDCT
and 4-cell MDCT

Natural Draft Cooling Tower 4-cell Mechanical Draft
Cooling Tower

Drift Rate (%) 0.001% 0.005%
Water Flow Rate (gpm) 720,000 40,000
Total Dissolved Solids 420 420
Concentration (ppm)

Annual Hours of Operation 8,760 8,760
PM 10 Emission Rate (lb/hr) 1.51 0.42

PM10 Total Annual Emissions 6.63 1.84
(tons/year)

PM2.5 Emission Rate (lb/hr) 1.51 0.42
PM2.5 Total Annual Emissions 6.63 1.84

(tons/year)

Therefore, the maximum hourly and annual emissions of PM10 and PM 2.5 from the simultaneous
operation of the NDCT and MDCT are expected to be 3.86 lb/hr and 16.94 tons/year,
respectively.

I"

Attachment 4 to 
NRC3-09-0013 
Page 3 

;'~, ' 

Estimated Emissions of PM lO and PMZ•5 From Operation of the Proposed Fermi 3 NDCT 
and 4-cell MDCT 

Natural Draft Cooling Tower 4-cell Mechanical Draft 
Cooling Tower 

Drift Rate (%) 0.001% 0.005% 
Water Flow Rate (gpm) 720,000 40,000 
Total Dissolved Solids 420 420 
Concentration (ppm) 

Annual Hours of Operation 8,760 8,760 
PM lO Emission Rate (lb/hr) 1.51 0.42 

PM lO Total Annual Emissions 6.63 1.84 
(tons/year) 

PMz.5 Emission Rate (lb/hr) 1.51 0.42 
PMz.5 Total Annual Emissions 6.63 1.84 

(tons/year) 
" 

Therefore, the maximum hourly and annual emissions of PM 10 and PMz.5 from the simultaneous 
operation of the NDCT and MDCT are expected to be 3.86Ib/hr and 16.94 tons/year, 
respectively. 
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NRC RAI CR4.1.3-3

Provide documentation that identifies the following types of cultural resources within the study
areas for the alternatives, including a description of NRHP-listed and -eligible historic
properties (archaeological and above-ground); National Historic Landmarks, and State
Register-listed and -eligible cultural resources (archaeological and architectural).

Supporting Information

Information included in this documentation is critical to ensuring a thorough and complete EIS
review ofproject impacts. Information included in this documentation will be used to complete
the NEP analysis and to support compliance with the Section 106 process.

Response

An investigation was undertaken to provide additional documentation identifying the cultural
resources in the study area of the seven alternative sites. Two types of cultural resources were
researched: archaeological sites and above-ground sites. No site visits were conducted as part of
this investigation.

Detailed documentation of the cultural resources investigation for the seven alternative sites and
the results of the investigation are included in the attached report titled, "Cultural Resources Site
File Review of Seven Alternative Sites in Monroe, Lenawee, St. Clair and Huron Counties,
Michigan" (Revision 3). The following paragraphs provide a high-level overview of the
investigation and its results.

In Section 9.3 of the Fermi 3 COLA Environmental Report, the environmental criteria on which
the alternative sites were scored are included. During the siting study, as indicated in the
Cultural Resources criterion, cultural resources near each alternative site were investigated and
scored out to a 1 mile radius. In addition, the typical search radius required by the Michigan
Office of the State Archaeologist (OSA) and State Historic Preservation Office (SHPO) is 1
mile; therefore, a 1 mile search radius was used as the area from which information was gathered
on cultural resources near the alternative sites. Information was gathered for potential
archaeological and above-ground sites through consultation with, and visits to, the OSA and
SHPO offices in Michigan.

According to the records maintained by the OSA on archaeological sites for the seven alternative
sites, it was determined that none of the 23 archaeological sites within 1 mile of the alternative
sites are listed on the National Register. Site 20H`U164 near Site W3 was determined to be
eligible for listing.

Information on above-ground sites for the seven alternative project sites showed that there are
only two Michigan State Register of Historic Sites-listed above-ground sites within 1 mile of any
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of the alternative sites. Neither site is listed in the National Register of Historic Places. No other
above-ground sites that are listed in or eligible for listing in the State or National Registers are
recorded within 1.0 mile (1.6 kilometers) of any of the seven alternative site locations.

Typically, "eligible" sites are previously identified sites determined by the SHPO to be eligible
for listing in the State or National Register, but are not formally listed. During the investigation,
the applicant reviewed files at the SHPO office and gathered information regarding both listed
archaeological and above-ground sites and those eligible for listing. As indicated previously,
one archaeological site near Site W3 was determined eligible for listing, and there were no
above-ground sites eligible for listing within the search radius around any of the alternative sites.

Enclosure 1:
Cultural Resources Site File Review of Seven Alternative Sites in Monroe, Lenawee, St.
Clair and Huron Counties, Michigan, Revision 3, dated August 2009.

Enclosure 2:
DTE's Consultants and SHPO Correspondence
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NRC3-09-0013
RAI Question CR4.1.3-3
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ABSTRACT

Black & Veatch Corporation retained Commonwealth Cultural Resources Group, Inc., to identify
previously recorded cultural resources (archaeological sites, buildings, structures, and objects)
near seven project areas in Monroe, Lenawee, St. Clair, and Huron Counties, Michigan. These
seven project areas are alternative sites for the location of the Fermi Nuclear Power Plant Unit 3
(Fermi 3) Project. A total of 23 archaeological resources were identified within 1.0 mile (1.6
kilometers) of the alternative site areas. None of the 23 are listed in the National Register of
Historic Places. Two previously recorded above-ground sites were identified within 1.0 mile
(1.6 kilometers) of the alternative site areas. Both sites are listed in the Michigan State Register
of Historic Sites; neither is listed in the National Register of Historic Places. No other above-
ground sites that are listed in or eligible for listing in the State or National Registers are recorded
within 1.0 mile (1.6 kilometers) of any of the seven alternative site locations.

BV/RO816RevO3

ABSTRACT 

Black & Veatch Corporation retained Commonwealth Cultural Resources Group, Inc., to identify 
previously recorded cultural resources (archaeological sites, buildings, structures, and objects) 
near seven project areas in Monroe, Lenawee, St. Clair, and Huron Counties, Michigan. These 
seven project areas are alternative sites for the location of the Fenni Nuclear Power Plant Unit 3 
(Fenni 3) Project. A total of23 archaeological resources were identified within 1.0 mile (1.6 
kilometers) of the alternative site areas. None ofthe 23 are listed in the National Register of 
Historic Places. Two previously recorded above-ground sites were identified within 1.0 mile 
(1.6 kilometers) ofthe alternative site areas. Both sites are listed in the Michigan State Register 
of Historic Sites; neither is listed in the National Register of Historic Places. No other above
ground sites that are listed in or eligible for listing in the State or National Registers are recorded 
within 1.0 mile (1.6 kilometers) of any ofthe seven alternative site locations. 
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1.0 INTRODUCTION

1.1 PROJECT OVERVIEW

Detroit Edison Company (DECo) proposes to construct and operate a new nuclear power plant at

the existing Fermi site in Monroe County, Michigan. The proposed unit is to be designated as

Fermi 3. In support of the Fermi 3 project, Commonwealth Cultural Resources Group, Inc.

(CCRG), contracted by Black & Veatch Corporation (BV) of Overland Park, Kansas, conducted

surveys of cultural resources (above-ground and archaeological) to identify historic resources in

and near the Fermi site and to assess possible impacts to these resources. The cultural resources

investigations for the Fermi 3 project began in November 2007 and continued into April 2008.

An additional archaeological survey was conducted on one small parcel at the site on July 15,

2008. The results of these surveys of the Fermi site and vicinity are contained in Demeter et al.

(2008). A preliminary National Register of Historic Places (NRHP) evaluation of the Enrico

Fermi Atomic Power Plant Unit 1 (Fermi 1) was conducted by Dean A. Doerrfeld and Ben

Riggle of R. Christopher Goodwin and Associates, Inc., during the week of December 15, 2008

(see Doerrfeld et al. 2009). A maritime assessment was submitted to BV and DECo in March

2009 via a letter report addressed to Mr. Douglas Timpe, BV Environmental Manager.

The Nuclear Regulatory Commission (NRC) requested additional information about previously

recorded NRHP-listed and NRHP-eligible archaeological and above-ground resources in the

vicinity of seven alternative sites located in Monroe, Lenawee, St. Clair, and Huron Counties,

Michigan. BV contracted CCRG to conduct a site file review and provide documentation

identifying the cultural resources within the study areas of the alternative sites in response to the

NRC's Request for Additional Information (RAI) CR4.1.3-3. The site file search to identify

cultural resources for the alternative sites is the subject of this report.

All cultural resources investigations conducted for the Fermi 3 project have been carried out

pursuant to Section 106 of the National Historic Preservation Act (NHPA) (P.L. 89-665, October

15, 1966; 16 U.S.C. 470) and its implementing regulations (36 CFR 800), which require federal
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agencies to take into account how their activities may impact historic resources, and Michigan's

Natural Resources and Environmental Protection Act of 1994, Aboriginal Records and

Antiquities (MCL 324.76101-76118). The work reported herein conforms to the requirements of

the NHPA and Michigan's Natural Resources and Environmental Protection Act, as well as the

regulations contained in the NRC Office of Nuclear Reactor Regulation Environmental Standard

Review Plan (NUREG-1555), and the requirements of the Michigan State Historic Preservation

Office (SHPO).

1.2 ALTERNATIVE SITE LOCATIONS

The alternative site locations covered in this document are located in Monroe, Lenawee, St.

Clair, and Huron Counties, Michigan. Table 1.2-1 summarizes and Figure 1.1-1 shows their

locations.

Table 1.2-1 Fermi 3 Alternative Site Locations
Alternative Site Township/Range/Section
A (Petersburg) 7S/6E/28, 29, 32, 33

C (South Britton) 6S/5E/1 1, 14

F (Greenwood) 8N/15E/21, 22, 27, 28

N (Belle River/St. Clair) 4N/16E/13, 24
4N/17E/18, 19
Private Claims 303, 310

W1 (Wind Site 1) 18N/12E/1, 2, 11, 12, 13,
14, 15, 22, 23, 24
18N/13E/6, 7
19N/12E/35, 36
19N/13E/31

W2 (Wind Site 2) 17N/1OE/1, 12
17N/11E/4, 5, 6, 7, 8, 9
18N/1OE/36
18N/1lE/31, 32, 33

W3 (Wind Site 3) 16N/1OE/3, 4
17N/1OE/10, 15, 16, 21,
22,27,28,29, 31, 32, 33,
34

Nearest Municipality
County
Monroe

Lenawee

St. Clair

St. Clair

Nearest Municipality
Lambertville (4.6 mi SE)

Britton (1.1 mi NW)

Avoca (2.0 mi SE)

St. Clair (1.2 mi N)

Huron Port Austin (1.1 mi NNE)

Huron Caseville (1.3 mi W)

Huron Caseville (1.9 mi NNE of
north project boundary);
Pigeon (0.6 mi E of south
proiect boundary)
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agencies to take into account how their activities may impact historic resources, and Michigan's 

Natural Resources and Environmental Protection Act of 1994, Aboriginal Records and 

Antiquities (MCL 324.76101-76118). The work reported herein conforms to the requirements of 

the NHPA and Michigan's Natural Resources and Environmental Protection Act, as well as the 

regulations contained in the NRC Office of Nuclear Reactor Regulation Environmental Standard 

Review Plan (NUREG-1555), and the requirements of the Michigan State Historic Preservation 

Office (SHPO). 

1.2 ALTERNATIVE SITE LOCATIONS 

The alternative site locations covered in this document are located in Monroe, Lenawee, St. 

Clair, and Huron Counties, Michigan. Table 1.2-1 summarizes and Figure 1.1-1 shows their 

locations. 

Table 1.2-1 Fermi 3 Alternative Site Locations 
Alternative Site Townshil!/Range/Section County Nearest Municil!ality 
A (petersburg) 7S/6E/28, 29, 32, 33 Monroe Lambertville (4.6 mi SE) 

C (South Britton) 6S/5E/11, 14 Lenawee Britton (Ll mi NW) 

F (Greenwood) 8N/15E/21, 22, 27, 28 St. Clair Avoca (2.0 mi SE) 

N (Belle River/St. Clair) 4N/16E/13,24 St. Clair St. Clair (1.2 mi N) 
4NIl7E/18, 19 
Private Claims 303, 310 

WI (Wind Site 1) 18N/12E/l, 2, 11, 12, 13, Huron Port Austin (1.1 mi NNE) 
14, 15,22,23,24 
18N/13E/6,7 
19N/12E/35,36 
19N/13E/31 

W2 (Wind Site 2) 17NIlOEIl, 12 Huron Caseville (1.3 mi W) 
17N/IIE/4, 5, 6, 7, 8, 9 
18N/I0E/36 
18NI11E/31, 32, 33 

W3 (Wind Site 3) 16N/I0E/3,4 Huron Caseville (1.9 mi NNE of 
17N/I0E/I0, 15, 16,21, north project boundary); 

'22,27,28,29,31,32,33, Pigeon (0.6 mi E of south 
34 Eroject boundary} 
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1.3 PROJECT STAFF

The site file review was conducted by project archaeologist Jaclyn Lillis-Warwick and Rachael

Mayes. Ms. Lillis-Warwick authored the report, aided by Nancy Ford Demeter, compliance

specialist. CCRG's president, Donald J. Weir, served as overall project manager. James B.

Montney prepared the graphics.
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2.0 PREVIOUSLY RECORDED ARCHAEOLOGICAL RESOURCES

Archaeological site information was obtained from records maintained at the Michigan Office of

the State Archaeologist (OSA). A total of 23 archaeological resources are located within 1.0

mile (mi) (1. 6 kilometers [kin]) of the seven alternative site areas. Below is a discussion of site

types divided by alternative site area. A summary table is provided in Appendix A, and copies

of the site file records search results forms are contained in Appendix B.

2.1 SITE A (PETERSBURG)

According to the records maintained at the OSA, there are three previously identified sites

located within 1.0 mi (1.6 km) of the alternative site area (Figure 2.1-1). All three are prehistoric

sites. Site 20MR304 is recorded as a Paleoindian/Archaic/Late Woodland site of undetermined

function, site 20MR576 is recorded as a Late Archaic/Early Woodland site of undetermined

function, and site 20MR574 is recorded as an isolated find of unknown cultural/time period. The

OSA does not maintain a state register of significant archaeological sites; therefore, none of the

three previously recorded sites have been evaluated as to eligibility for listing in a state register

or other compilation of sites that are or may be significant at the state level. None of the three

sites have been evaluated by the SHIPO as to NRHP eligibility.

2.2 SITE C (SOUTH BRITTON)

According to the records maintained at the OSA, there are two previously identified sites located

within 1.0 mi (1.6 km) of the alternative site area (Figure 2.2-1). Site 20LE202 is recorded as a

lithic scatter of unknown cultural/time period, and site 20LE203 is recorded as a Paleoindian site

of unknown function. The OSA does not maintain a state register of significant archaeological

sites; therefore, neither of the previously recorded sites has been evaluated as to eligibility for

listing in a state register or other compilation of sites that are or may be significant at the state

level. Neither site has been evaluated by the SHIPO as to NRHP eligibility.
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2.2 SITE C (SOUTH BRITTON) 

. According to the records maintained at the OSA, there are two previously identified sites located 

within 1.0 mi (1.6 km) of the alternative site area (Figure 2.2-1). Site 20LE202 is recorded as a 

lithic scatter of unknown cultural/time period, and site 20LE203 is recorded as a Paleo indian site 

of unknown function. The OSA does not maintain a state register of significant archaeological 

sites; therefore, neither of the previously recorded sites has been evaluated as to eligibility for 
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listing in a state register or other compilation of sites that are or may be significant at the state! 

level. Neither site has been evaluated by the SHPO as to NRHP eligibility. 
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2.3 SITE F (GREENWOOD)

According to the records maintained at the OSA, there are no previously identified sites located

within 1.0 mi (1.6 km) of the alternative site area (Figure 2.3-1); therefore, there are no NRHP-

listed or NRHP-eligible sites recorded within 1.0 mi (1.6 km) of the alternative site area. The

OSA does not maintain a state register of significant archaeological sites; therefore, there are no

sites on file that have been evaluated as to eligibility for listing in a state register or other

compilation of sites that are or may be significant at the state level.

2.4 SITE N (BELLE RIVER/ST. CLAIR)

According to the records maintained at the OSA, there are two previously identified sites located

within 1.0 mi (1.6 km) of the alternative site area (Figure 2.4-1). Site 20SC71 is recorded as a

prehistoric site of unknown cultural/time period and unknown function. Site 20SC153 is a late

nineteenth-century/early twentieth-century farmstead. The OSA does not maintain a state

register of significant archaeological sites; therefore, neither of the previously recorded sites has

been evaluated as to eligibility for listing in a state register or other compilation of sites that are

or may be significant at the state level. Site 20SC71 has not been evaluated by the SHPO as to

its NRHP eligibility. The SfIPO has determined that site 20SC153 is not eligible for listing in

the NRHP.

2.5 SITE W1 (WIND SITE 1)

According to the records maintained at the OSA, three previously identified sites are located

within 1.0 mi (1.6 km) of the alternative site area (Figure 2.5-1). All three are prehistoric. Site

20HU5 is recorded as a prehistoric cemetery of unknown culture/time period, site 20HU42 is

recorded as a prehistoric village of unknown culture/time period, and site 20HU62 is recorded as

a prehistoric habitation of unknown culture/time period. The OSA does not maintain a state

register of significant archaeological sites; therefore, none of the three previously recorded sites
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have been evaluated as to eligibility for listing in a state register or other compilation of sites that

are or may be significant at the state level. None of the three sites have been evaluated by the'

SHPO as to NRHP eligibility.

2.6 SITE W2 (WIND SITE 2)

According to the records maintained at the OSA, three previously identified sites are located

within 1.0 mi (1.6 km) of the alternative site area (Figure 2.6-1). Of these, one is prehistoric and

two are multicomponent. The prehistoric site (20HU144) is recorded as a Woodland site of

undetermined function. One multicomponent site (20HU145) is of undetermined function and

culture/time period. One multicomponent site (20HU170) is a Late Archaic/nineteenth-century

lithic scatter and historic dump. The OSA does not maintain a state register of significant

archaeological sites; therefore, none of the three previously recorded sites have been evaluated as

to eligibility for listing in a state register or other compilation of sites that are or may be

significant at the state level. Neither site 20HU144 nor 20HU145 has been evaluated by the

SEHPO as to NRHP eligibility. The SHPO determined that site 20HU170 is ineligible for listing

in the NRHP.

2.7 SITE W3 (WIND SITE 3)

According to the records maintained at the OSA, there are 10 previously recorded sites (8

prehistoric, 2 historic) within 1.0 mi (1.6 km) of the alternative site area (Figures 2.7-1 and 2.7-

2). Of the prehistoric sites, two (20HU56 and 20HU146) are prehistoric sites of unknown

culture/time period and unknown function; one (20HU68) is a prehistoric preform cache of

unknown culture/time period; two (20HU44/50 and 20HU51) are recorded as Woodland

mound/cemetery/mound group sites; one (201M3/41) is recorded as a Woodland workshop; one

(201U11) is a Woodland/Early Woodland village site; and one (2011U1164) is recorded as a Late

Woodland seasonal camp site. Of the two historic sites, one (20H1U78) is recorded as a

nineteenth-century lime kiln, and one (201-1U99) is recorded as a nineteenth-century German

religious colony. The OSA does not maintain a state register of significant archaeological sites;
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therefore, none of the ten previously recorded sites have been evaluated as to eligibility for

listing in a state register or other compilation of sites that are or may be significant at the state

level. Site 20HUI1 was determined by the SHPO as eligible for listing in the NRHP; however,

none of the other sites have been evaluated by the SHPO as to NRHP eligibility.
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3.0 PREVIOUSLY RECORDED ABOVE-GROUND SITES

Information about above-ground resources (i.e., buildings, structures, and objects) was obtained

from records maintained at the Michigan SHPO. This records review was conducted to identify

above-ground resources that are listed in the National Register of Historic Places or the State

Register of Historic Sites. In addition, CCRG's researchers searched the SHPO records for

resources that are eligible for listing in the National or State Registers but are not yet formally

listed. Of the seven alternative site locations, only two had previously identified historic

properties within 1.0 mi (1.6 km) of the alternative site area. Both were listed in the Michigan

State Register of Historic Sites (SRHS). According to the records maintained at the SHPO, no

other National Register-listed, National Register-eligible, or State Register-eligible sites are

located within 1.0 mi (1.6 km) of any of the seven alternative site locations.

3.1 SITE A (PETERSBURG)

There are no above-ground sites listed in the NRHP or SRHS within 1.0 mi (1.6 km) of this

alternative site area (Figure 2.1-1).

3.2 SITE C (SOUTH BRITTON)

There are no above-ground sites listed in the NRHP or SRHS within 1.0 mi (1.6 km) of this

alternative site area (Figure 2.2-1).

3.3 SITE F (GREENWOOD)

There are no above-ground sites listed in the NRHP or SRHS within 1.0 mi (1.6 km) of this

alternative site area (Figure 2.3-1).
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3.4 SITE N (BELLE RIVER/ST. CLAIR)

The East China Fractional District No. 2 School (696 Meisner Road, Marine City) is located

within 1.0 mi (1.6 km) of the alternative site area (Figure 2.4-1). As recorded in the Michigan

Historic Sites Online data base, the school building is a brick structure constructed circa 1873 on

land donated to East China Township by Harriet Comstock in 1868 (Michigan State Historic

Preservation Office [MiSHPO] n.d.a). The structure was listed in the SRHS in 1991, and a

historic marker was erected in 1993.

3.5 SITE W1 (WIND SITE 1)

The SRHS-listed Port Crescent Ghost Town site is located within 1.0 mi (1.6 km) of the

alternative site area (Figure 2.5-1). As recorded in the Michigan Historic Sites Online data base,

this site, which was first named Pinnepog, was settled by Walter Hume around 1844 (MiSHPO

n.d.b). In 1868, the town took the name of Port Crescent, and, by the 1880s, the town contained

salt wells, sailing docks, saw and grist mills, a carriage industry, stores, hotels, residences, and a

church. By the 1890s, most of the buildings had been razed or removed. Today, the site is

located in the Port Crescent State Park.

3.6 SITE W2 (WIND SITE 2)

There are no above-ground sites listed in the NRHP or SRHS within 1.0 mi (1.6 km) of this

alternative site area (Figure 2.6-1).

3.7 SITE W3 (WIND SITE 3)

There are no above-ground sites listed in the NRHP or SRHS within 1.0 mi (1.6 km) of this

alternative site area (Figures 2.7-1 and 2.7-2).
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3.4 SITE N (BELLE RIVER/ST. CLAIR) 

The East China Fractional District No.2 School (696 Meisner Road, Marine City) is located 

within 1.0 mi (1.6 km) of the alternative site area (Figure 2.4-1). As recorded in the Michigan 

Historic Sites Online data base, the school building is a brick structure constructed circa 1873 on 

land donated to East China Township by Harriet Comstock in 1868 (Michigan State Historic 

Preservation Office [MiSHPO] n.d.a). The structure was listed in the SRHS in 1991, and a 

historic marker was erected in 1993. 

3.5 SITE WI (WIND SITE 1) 

The SRHS-listed Port Crescent Ghost Town site is located within 1.0 mi (1.6 km) of the 

alternative site area (Figure 2.5-1). As recorded in the Michigan Historic Sites Online data base, 

this site, which was first named Pinnepog, was settled by Walter Hume around 1844 (MiSHPO 

n.d.b). In 1868, the town took the name of Port Crescent, and, by the 1880s, the town contained 

salt wells, sailing docks, saw and grist mills, a carriage industry, stores, hotels, residences, and a 

church. By the 1890s, most of the buildings had been razed or removed. Today, the site is 

located in the Port Crescent State Park. 

3.6 SITE W2 (WIND SITE 2) 

There are no above-ground sites listed in the NRHP or SRHS within 1.0 mi (1.6 km) of this 

alternative site area (Figure 2.6-1). 

3.7 SITE W3 (WIND SITE 3) 

There are no above-ground sites listed in the NRHP or SRHS within 1.0 mi (1.6 km) of this 

alternative site area (Figures 2.7-1 and 2.7-2). 
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ppendix A. Archaeological Sites within 1.0 Mile 1.6 Kilometers) of the Fermi 3 Alternative Sites
Alternative

Site Site Number Period Culture/Period Function Description Comments NRHP Eligibility

Paleoindian/Archaic/Late
A 20MR304 Prehistoric Woodland Undetermined Farm collection UMMA site file and photos Undetermined
A 20MR574 Prehistoric Unknown Isolated find Elmer Schwalm collection Undetermined

A 20MR576 Prehistoric Late Archaic/Early Woodland Undetermined Farm collection R. Frederick collection Undetermined
C 20LE202 Prehistoric Unknown Lithic scatter Points in driveway Landowner informant Undetermined
C 20LE203 Prehistoric Paleoindian Undetermined Landowner finds Undetermined
N 20SC71 Prehistoric Unknown Undetermined L. Harrison collection Undetermined

Remains include a

windbreak of trees, part of Local informants state all
circa AD 1876-1900 and an orchard, and discarded structures demolished in the

N 20SC153 Historic AD 1900-1939 Farmstead farm machinery early 1980s Not eligible
W1 20HU5 Prehistoric Unknown Cemetery Burial deposit UMMA site file Undetermined
W1 20HU42 Prehistoric Unknown Village Hinsdale reference Undetermined

Rock shelter and open
W1 20HU62 Prehistoric Unknown Habitation site Destroyed Undetermined
W2 20HU144 Prehistoric Woodland Undetermined Surface scatter 1994 WSU survey Undetermined
W2 20HU145 Multicomponent Unknown Undetermined 1964 WSU survey Undetermined

Late Archaic/Nineteenth Lithic scatter and historic Hambacher and Egan site form
W2 20HU170 Multicomponent Century Undetermined/Dump dump and map Not eligible

Harlan Smith (1901:290- Notes a gorget, grooved maul
291) notes on a lithic and a "paint grinder;" reportedly

W3 20HU1 Prehistoric Early Woodland/Woodland Village/Undetermined scatter and ceramics destroyed. Undetermined
Exposed in garden. UMMA site

W3 20HU3/41 Prehistoric Woodland Workshop file Undetermined
Harlan Smith (1901)
states that Professor
Thomas identified a large
circular work in Caseville Also included in

W3 20HU44/50 Prehistoric Woodland/Unknown Mound/Cemetery Township Hinsdale/Hinsdale reference Undetermined
W3 20HU51 Prehistoric Woodland Mound Group Hinsdale reference Undetermined
W3 20HU56 Prehistoric Unknown Undetermined Reported in UMMA site file Undetermined

47 pieces, rude leaf-
shaped, found by Smith (1901: 291)details
landowner Frank findings; also included, slate
Lawrence who then adze described in Thompson

W3 20HU68 Prehistoric Unknown Preform cache reported it to Smith (1991) Undetermined
W3 20HU78 Historic Nineteenth Century Lime kiln Ruins Undetermined

German religious
W3 20HU99 Historic AD 1647-1865 colony Historical reference Undetermined
W3 20HU146 Prehistoric Unknown Undetermined Lithic scatter Undetermined

Large ceramic pot Vessel similar to Riviere au
W3 20HU164 Prehistoric Late Woodland Seasonal camp recovered Vase and Wayne wares Determined eligible
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A 20MR304 Prehistoric Woodland Undetermined Farm collection UMMA site file and photos Undetermined 
A 20MR574 Prehistoric Unknown Isolated find Elmer Schwalm collection Undetermined 
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C 20LE202 Prehistoric Unknown Lithic scatter Points in driveway Landowner informant Undetermined 
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N 20SC71 Prehistoric Unknown Undetermined L. Harrison collection Undetermined 

Remains include a 
windbreak of trees. part a Local informants state all 

circa AD 1876-1900 and an orchard, and discarded structures demolished in the 
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Late ArchaiciNineteenth Lithic scatter and historic Hambacher and Egan site form 
W2 20HU170 Multicomponent Century Undetermined/Dump dump and map Not eligible 
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291) notes on a lithic and a "paint grinder;" reported I 
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states that Professor 
Thomas identified a large 
circular work in Caseville Also included in 
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shaped, found by Smith (1901: 291) details 
landowner Frank findings; also inciuded, slate 
Lawrence who then adze described in Thompson 
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W3 20HU78 Historic Nineteenth Century Lime kiln Ruins Undetermined 
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MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Name: Bay Port Village Site Number: 20HU1

County: Huron River Basin: Lake Huron
Township: Fairhaven Region: Saginaw

Map: -Bay Port East Quadrangle, 7.5' USGS

Township Range Section Quarter
17N 09E 36 NW-SE-NW and

SW-NE

Notes: On a sand ridge a few hundred feet away from, and running parallel to, the lake shore, extending at least half a mile to the east
from the Bay Port wharf (according to Smith 1901)

Narrative Description:
Harlan Smith (1901: 290-291) notes a scatter of lithic tools and ceramics about a half-mile long on a sand ridge. He mentions a gorget,
grooved maul and a "paint grinder" found here. He himself collected on this site. Reportedly destroyed.,

Period Date Culture Function
Woodland period Native American village
Early Woodland period Native American undetermined

Collections:
University of Michigan Museum of Anthropology
American Museum of Natural History - Harlan Smith collection

Publications:
- Dustin, Fred. 1935. A Study of Bayport Chert. 20:465-475. Papers of the Michigan Academy of Science, Arts and Letters.
- Ozker, Doreen. 1982. An Early Woodland Community at the Schultz Site 20SA2 in the Saginaw Valley and the Nature of the Early Woodlar
Adaptation in the Great Lakes Region. 70. Anthropological Papers, University of Michigan, Museum of Anthropology.

-Shott, Michael J., Paul D. Welch and R.I. Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan,
Museum of Anthropology. National Register Grant Completion report.

-Smith, Harlan 1. 1901. Summary of the Archaeology of Saginaw Valley, Michigan. 3(2):286-293. American Anthropologist.

Other Documentation:
UMMA SITE FILE

-NRHP Status: More information needed
Record Last Modified: 10/24/2007 By: BEM
Record Created: 09/15/1988 By: DBASE.RECO

Site Number: 20HU3

County: Huron River Basin: Lake Huron
Township: Mckinley Region: Saginaw

Map: -Caseville Quadrangle, 7.5' USGS

Township Range Section Quarter
17N 10E 17 SE

Narrative Description:
EXPOSED IN GARDEN

Period Date Culture Function

Woodland period Native American workshop

Collections:
UMMA
Publications:
-Shott, Michael J., Paul D. Welch and R.I. Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan,

Museum of Anthropology. National Register Grant Completion report.
Other Documentation:
UMMA SITE FILE - GREENMAN NOTES
NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/19/1983 By: DBASE.RECO

BV/R0816Rev03

Name: 

County: 

Bay Port Village 

Huron 
Township: Fairhaven 

MICHIGAN ARCHAEOLOGICAL SITE FILE 

River Basin: 
Region: 

Lake Huron 
Saginaw 

Map: -Bay Port East Quadrangle, 7.5' USGS 

Township 
17N 

Range 
09E 

Section 
36 

Quarter 
NW-SE-NW and 
SW-NE 

6/24/2009 

Site Number: 20HU1 

Notes: On a sand ridge a few hundred feet away from, and running parallel to, the lake shore, extending at least half a mile to the east 
from the Bay Port wharf (according to Smith 1901) 

Narrative Description: 
Harlan Smith (1901: 290-291) notes a scatter of lithic tools and ceramics about a half-mile long on a sand ridge. He mentions a gorget, 
grooved maul and a "paint grinder" found here. He himself collected on this site. Reportedly destroyed., 

Period '\ Date Culture Function 
Woodland period Native American village 
Early Woodland period Native American undetermined 

Collections: 
University of Michigan Museum of Anthropology 
American Museum of Natural History - Harlan Smith collection 
Publications: 
- Dustin, Fred. 1935. A Study of Bayport Chert. 20:465-475. Papers of the Michigan Academy of SCience, Arts and Letters. 
-Ozker, Doreen. 1982. An Early Woodland Community at the Schultz Site 20SA2 in the Saginaw Valley and the Nature of the Early Woodlar 
Adaptation in the Great Lakes Region. 70. Anthropological Papers, University of Michigan, Museum of Anthropology. 

-Shott, Michael J., Paul D. Welch and R.1. Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan, 
Museum of Anthropology. National Register Grant Completion report. 

-Smith, Harlan I. 1901. Summary of the Archaeology of Saginaw Valley, Michigan. 3(2):286-293. American Anthropologist. 

Other Documentation: 
UMMA SITE FILE 

·NRHP Status: More information needed 
Record Last Modified: 10/24/2007 
Record Created: 09/15/1988 

County: Huron 
Township: Mckinley 

Map: -Caseville Quadrangle, 7.5' USGS 

Township 
17N 

Narrative Description: 
EXPOSED IN GARDEN 

Period 
Woodland period 

Collections: 
UMMA 

Publications: 

Range 
10E 

Section 
17 

By: BEM 
By: DBASE.RECO 

River Basin: 
Region: 

Quarter 
SE 

Lake Huron 
Saginaw 

Native American 

Site Number: 20HU3 

Function 
workshop 

-Shott, Michael J., Paul D. Welch and R.1. Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan, 
Museum of Anthropology. National Register Grant Completion report. . 

Other Documentation: 
UMMA SITE FILE - GREENMAN NOTES 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 By: QS 
Record Created: 09/19/1983 By: DBASE.RECO 
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MICHIGAN ARCHAEOLOGICAL SITE FILE 6/2412009

Site Number: 20HU5
County: Huron River Basin: Lake Huron
Township: Port Austin Region: Southeast Michigan

Map: -Port Austin West Quadrangle, 7.5' USGS

Township Range Section Quarter
19N 12E 25 SE

Narrative Description:
BURIAL DEPOSIT

Period Date Culture Function
Prehistoric period Native American cemetery

Collections:
UMMA

Publications:
-Quimby, George I. 1938. Dated Indian Burials in Michigan. 23:63-72. Proceedings of the Michigan Academy of Science, Arts and Letters.
-Shott, Michael J., Paul D. Welch and R.I. Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan,
Museum of Anthropology. National Register Grant Completion report.

Other Documentation:
UMMA SITE FILE
NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/15/1988 By: DBASE.RECO

Name: Port Crescent Site Number: 20HU6

County: Huron River Basin: Lake Huron
Township: Hume Region: Saginaw

Map: -Port Austin West Quadrangle, 7.5' USGS

Township Range Section Quarter
18N 12E 10 NE-NE

Narrative Description:
SAND BLOWS - DISTURBED

Period Date Culture Function
Archaic period Native American village
Woodland period Native American village
Nineteenth Century town

Collections:
UMMA
ED WAHLA
SAGINAW CO HIST SOC

Publications:
-Shott, Michael J. and Paul D. Welch. 1984. Archaeological Resources of the Thumb Area of Michigan. 30(1):1-80. The Michigan
Archaeologist.

-Shott, Michael J., Paul D. Welch and R.I, Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan,
Museum of Anthropology. National Register Grant Completion report.

-Wahla, Edward J. 1968. Two Exceptional Michigan Projectile Points. 51(2):26-28. The Totem Pole.
Other Documentation:
UMMA SITE FILE - NEERING CATALOG
NRHP Status: More information needed
Ownership: State Owner
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/15/1988 By: DBASE.RECO

BV/RO816RevO3

county: Huron 
Township: Port Austin 

MICHIGAN ARCHAEOLOGICAL SITE FILE 

River Basin: 
Region: 

Lake Huron 
Southeast Michigan 

Map: -Port Austin West Quadrangle, 7.5' USGS 

Township 
19N 

Narrative Description: 
BURIAL DEPOSIT 

Period 
Prehistoric period 

Collections: 
UMMA 

Range 
12E 

Section 
25 

Quarter 
SE 

Native American 

6/24/2009 

Site Number: 20HU5 

Function 
cemetery 

Publications: •• , 
-Quimby, George I. 1938. Dated Indian Burials in Michigan. 23:63-72. Proceedings of the Michigan Academy of Science, Arts and Letters. 
-Shott, Michael J., Paul D. Welch and R.1. Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan, 
Museum of Anthropology. National Register Grant Completion report. 

other Documentation: 
UMMA SITE FILE 
NRHP Status: More information needed 

Record Last Modified: 07/03/1997 
Record Created: 09/15/1988 

Name: 

County: 

Port Crescent 

Huron 
Township: Hume 

Map: -Port Austin West Quadrangle, 7.5' USGS 

Township 
18N 

Narrative Description: 

Range 
12E 

SAND BLOWS - DISTURBED 

Period 
Archaic period 
Woodland period 
Nineteenth Century 

Collections: 
UMMA 
ED WAH LA 
SAGINAW CO HIST SOC 

Publications: 

Section 
10 

By: QS 
By: DBASE.RECO 

River Basin: 
Region: 

Quarter 
NE-NE 

Lake Huron 
Saginaw 

Native American 
Native American 

Site Number: 20HU6 

Function 
village 
village 
town 

~ Shott, Michael J. and Paul D. Welch. 1984. Archaeological Resources of the Thumb Area of Michigan. 30(1 ):1-80. The Michigan 
Archaeologist. 

- Shott, Michael J., Paul D. Welch and R.1. Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan, 
Museum of Anthropology. National Register Grant Completion report. 

-Wahla, Edward J. 1968. Two Exceptional Michigan Projectile Points. 51(2):26-28. The Totem Pole. 

Other Documentation: 
UMMA SITE FILE - NEERING CATALOG 
NRHP Status: More information needed 
Ownership: State Owner 
Record Last Modified: 
Record Created: 

07/03/1997 
09/15/1988 

By: QS 
By: DBASE.RECO 
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MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Name: Botwright
Other Names: KANYAK
County: Huron
Township: Lake

Map: -Rush Lake Quadrangle, 7.5' USGS

Site Number: 20HU20

River Basin: Lake Huron
Region: Saginaw

Township
18N

Range
11E

Section
19

Quarter
center-E1/2-NE-SE

Narrative Description:
HINSDALE REFERENCE

Period
Middle Archaic period
Late Archaic period
Early Woodland period
Late Woodland period
Prehistoric period
Mississippian period

Date Culture
Native American
Native American
Native American
Native American
Native American
upper mississippian

Function
undetermined
undetermined
undetermined
undetermined
cemetery
undetermined

Collections:
AUGUST NEERING, SAGINAW CO HIST SOC
MIKE KANYAK, LANDOWNER
Publications:
-Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series.
-Shott, Michael J., Paul D. Welch and R.I. Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan,

Museum of Anthropology. National Register Grant Completion report.

Other Documentation:
THOMPSON, 3/21/83, LETTER TO MEAD WITH SITE FORM & MAPS, BOH

NRHP Status: I More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/15/1988 By: DBASE.RECO

Site Number: 20HU42-

County: Huron
Township: Hume
Map: -Kinde West Quadrangle, 7.5 USGS

Township Range
18N 12E

River Basin: Pinnebog
Region: Saginaw

Section
10

Quarter
S1/2

Narrative Description:
HINSDALE REFERENCE

Period
Prehistoric period

Date Culture
Native American

Function
village

Publications:
- Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series.
Other Documentation:
HINSDALE CARD FILE, UMMA

NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/19/1983 By: DBASE.RECO
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MICHIGAN ARCHAEOLOGICAL SITE FILE 

Name: Botwright 
Other Names: KANYAK 
County: Huron 
Township: Lake 

Map: -Rush Lake Quadrangle, 7.5' USGS 

Township 
18N 

Narrative Description: 

Range 
11E 

HINSDALE REFERENCE 

Period 
Middle Archaic period 
Late Archaic period 
Early Woodland period 
Late Woodland period 
Prehistoric period 
Mississippian period 

Collections: 

Section 
19 

AUGUST NEERING, SAGINAW CO HIST SOC 
MIKE KANYAK, LANDOWNER 

Publications: 

River Basin: Lake Huron 
Saginaw Region: 

Quarter 
center-E1/2-NE-SE 

Culture 
Native American 
Native American 
Native American 
Native American 
Native American 
upper mississippian 

-Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series. 

6/24/2009 

Site Number: 20HU20 

Function 
undetermined 
undetermined 
undetermined 
undetermined 
cemetery 
undetermined 

-Shott, Michael J., Paul D. Welch and R.i. Ford. 1981. Archaeological Resources of the Thumb Area of Michigan. University of Michigan, 
Museum of Anthropology. National Register Grant Completion report. 

Other Documentation: 
THOMPSON, 3/21/83, LETTER TO MEAD WITH SITE FORM & MAPS, BOH 
NRHP Status: 'More information needed 
Record Last Modified: 07/03/1997 
Record Created: 09/15/1988 

County: Huron 
Township: Hume 

Map: -Kinde West Quadrangle, 7.5' USGS 

Township 
18N 

Narrative Description: 

Range 
12E 

HINSDALE REFERENCE 

Period 
Prehistoric period 

Publications: 

Section 
10 

By: QS 
By: DBASE.RECO 

River Basin: 
Region: 

Quarter 
S1/2 

Culture 

Pinnebog 
Saginaw 

Native American 

- Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series. 
Other Documentation: 
HINSDALE CARD FILE, UMMA 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 By: QS 
Record Created: 09/19/1983 By: DBASE.RECO 

Site Number: 20HU42-

Function 
village 
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MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Name: Caseville Mounds Site Number: 20HU44

County: Huron River Basin: Lake Huron
Township: Mckinley Region: Saginaw

Map: -Caseville Quadrangle, 7.5' USGS

Township Range Section Quarter
17N 10E 17 SE

Notes: on a small stream (perhaps Mud Creek) emptying into Wild Fowl bay, 5 miles southwest of Caseville (after Smith 1901:289)

Narrative Description:
"Professor Thomas states that there is a 'large circular work in Caseville township.. Reported by Gerard Fowke.' According to Smith,
Fowke was quoting Stockwell about "large circular mounds" (Smith 1901:289).

Period Date Culture Function
Woodland period Native American mound

Publications:
- Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series.
- Smith, Harlan 1. 1901. Summary of the Archaeology of Saginaw Valley, Michigan. 3(2):286-293. American Anthropologist.
Other Documentation:
- Thomas, Cyrus, 1891, Catalogue of Prehistoric Works East of the Rocky Mountains, pg. 109, quoting Fowke n.d., who quotes local
informant Dr. G. A. Stockwell.
NRHP Status: More information needed
Evaluation: More information needed Date of Evaluation: 10/24/2007
Evaluation Comment: bern - needs field verification
Record Last Modified: 10/24/2007 By: BEM
Record Created: 09/19/1983 By: DBASE.RECO

Site Number: 20HU50
County: Huron River Basin: Lake Huron
Township: Lake Region: Saginaw

Map: -Caseville Quadrangle, 7.5' USGS

Township Range Section Quarter
17N 10E 17 S1/2

Narrative Description:
HINSDALE REFERENCE

Period Date Culture Function
Prehistoric period Native American cemetery

Publications:
-Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series.

Other Documentation:
UMMA SITE FILE
NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/15/1988 By: DBASE.RECO

BV/R0816Rev03

Name: Caseville Mounds 

County: Huron 
Township: Mckinley 

MICHIGAN ARCHAEOLOGICAL SITE FILE 

River Basin: 
Region: 

Lake Huron 
Saginaw 

Map: -Caseville Quadrangle, 7.5' USGS 

Township 
17N 

Range 
10E 

Section 
17 

Quarter 
SE 

6/24/2009 

Site Number: 20HU44 

Notes: on a small stream (perhaps Mud Creek) emptying into Wild Fowl bay,S miles southwest of Caseville (after Smith 1901 :289) 

Narrative Description: 
·Professor Thomas states that there is a 'large circular work in Caseville township.. Reported by Gerard Fowke.' According to Smith, 
Fowke was quoting Stockwell about "large circular mounds" (Smith 1901 :289). 

Period 
Woodland period 

Publications: 

Culture 
Native American 

- Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series. 

Function 
mound 

- Smith, Harlan I. 1901. Summary of the Archaeology of Saginaw Valley, Michigan. 3(2):286-293. American Anthropologist. 

Other Documentation: 
- Thomas, Cyrus, 1891, Catalogue of Prehistoric Works East of the Rocky Mountains, pg. 109, quoting Fowke n.d., who quotes local 
informant Dr. G. A. Stockwell. 
NRHP Status: More information needed 
Evaluation: More information needed Date of Evaluation: 10/24/2007 

Evaluation Comment: bem - needs field verification 
Record Last Modified: 10/24/2007 
Record Created: 09/19/1983 

County: Huron 
Township: Lake 

Map: -Caseville Quadrangle, 7.5' USGS 

Township 
17N 

Narrative Description: 

Range 
10E 

HINSDALE REFERENCE 

Period 
Prehistoric period 

Publications: 

Section 
17 

By: BEM 
By: DBASE.RECO 

River Basin: 
Region: 

Quarter 
S1/2 

Culture 

Lake Huron 
Saginaw 

Native American 

- Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series. 

Other Documentation: 
UMMA SITE FILE 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 By: QS 
Record Created: 09/15/1988 By: DBASE.RECO 

Site Number: 20HU50 

Function 
cemetery 
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MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Site Number: 20HU51

County: Huron River Basin: Lake Huron

Township: Caseville Region: Saginaw

Map: -Caseville Quadrangle, 7.5' USGS

Township Range Section Quarter
17N 10E 03 NE

Notes: Shott site form

Narrative Description:
HINSDALE REFERENCE

Period Date Culture
Woodland period Native American

Publications:
-Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series.

Other Documentation:
UMMA SITE FILE: Shott site form
BOH FILES - KRAKKER TO MEAD, 9/5/79
NRHP Status: More information needed

Record Last Modified: 07/25/2006 By: BEM
Record Created: 09/19/1983 By: DBASE.RECO

Function
mound group

Site Number: 20HU56

County: . Huron
Township: Mckinley

Map: -Caseville Quadrangle, 7.5' USGS

Township Range
17N 10E

River Basin: Lake Huron
Region: Saginaw

Section
31

Narrative Description:
REPORTED IN UMMA SITE FILE

Period Date
Prehistoric period

Other Documentation:
UMMA SITE FILE
NRHP Status: More information needed
Record Last Modified: 07/03/1997
Record Created: 09/19/1983

Quarter

Culture
Native American

By: QS
By: DBASE.RECO

Function
undetermined

BV/R0816RevO3

MICHIGAN ARCHAEOLOGICAL SITE FILE 

County: Huron 
Township: Caseville 

Map: -Caseville Quadrangle, 7.5' USGS 

Township 
17N 

Range 
10E 

Notes: Shott site form 

Narrative Description: 
HINSDALE REFERENCE 

Period 
Woodland period 

PUblications: 

Section 
03 

River Basin: 
Region: 

Quarter 
NE 

Culture 

Lake Huron 
Saginaw 

Native American 

- Hinsdale, Wilbert B. 1931. Archaeological Atlas of Michigan. 4. Michigan Handbook Series. 

Other Documentation: 
UMMA SITE FILE: Shott site form 
BOH FILES - KRAKKER TO MEAD, 9/5/79 

NRHP Status: More information needed 
Record Last Modified: 07/25/2006 
Record Created: 09/19/1983 

County: Huron 
Township: Mckinley 

Map: -Caseville Quadrangle, 7.5' USGS 

Township 
17N 

Narrative Description: 

Range 
10E 

REPORTED IN UMMA SITE FILE 

Period 
Prehistoric period 

Other Documentation: 
UMMA SITE FILE 

Section 
31 

NRHP Status: More information needed 
Record Last Modified: 07/03/1997 
Record Created: 09/19/1983 

By: BEM 
By: DBASE.RECO 

River Basin: Lake Huron 
Saginaw Region: 

Culture 
Native American 

By: QS 
By: DBASE.RECO 

6/24/2009 

Site Number: 20HU51 

Function 
mound group 

Site Number: 20HU56 

Function 
undetermined 

BVlR0816Rev03 



MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Name: Broken Rocks Beach Site Number: 20HU62
County: Huron
Township: Port Austin

Map: -Port Austin West Quadrangle, 7.5' USGS

River Basin: Lake Huron
Region: Southeast Michigan

/ QuarterTownship
19N

Range
12E

Section
25

Narrative Description:
ROCKSHELTER & OPEN SITE,DESTROYED

Period
Prehistoric period

Date Culture
Native American

Function
habitation

Collections:
HERBERT SHET, PORT AUSTIN

Publications:
- Black, Deborah Bush and Thomas K. Black, II1. 1977. A Preliminary Archaeological Survey of Proposed Wastewater Collection and
Treatment System in Sections 29 and 30, Port Austin Township (T1 9N R1 3E) Huron County, Michigan.

Other Documentation:
UMMA SITE FILE
NRHP Status: More information needed
Record Last Modified: 07/03/1997
Record Created: 09/15/1988

By: QS
By: DBASE.RECO

Name: Bay Port Cache
Other Names: Bayport Cache
County: Huron
Township: Fairhaven

Map: -Bay Port East Quadrangle, 7.5' USGS

Site Number: 20HU68

Region: Saginaw
River Basin: Lake Huron

Township
17N

Range
09E

Section
36

Quarter
SE-NE-SE-NW and
S1/2-NW-SW-NE

Notes: According to Smith (1901: 291), "two feet below the surface in the muck jungle about 100 feet from the shore of Wild Fowl bay
and a quarter of a mile east of the wharf at Bay Port"

Narrative Description:
Quotation from Harlan Smith: "47 pieces, rude leaf-shaped, laid in a roll overlapping each other, reminding one of shingles on a roof.
Two feet depth" (Wilson 1899: 980.) Smith provides details in his 1901 article (pg. 291). The cache was found by the property owner,
Frank Lawrence, who gave them to Smith. A slate adze from the site has been described in detail (Thompson 1991).

Field Evidence:
Integity:
Features:
Artifacts:

Period
Prehistoric period

Feature(s)
integrity unknown
cache
preform

Date Culture
Native American

Function
preform cache

Publications:
-Shott, Michael J. and Paul D. Welch. 1984. Archaeological Resources of the Thumb Area of Michigan. 30(1):1-80. The Michigan
Archaeologist.

-Smith, Harlan I. 1894. Caches of the Saginaw Valley, Michigan, 300-303. Proceedings of the American Association for the Advancement o1
Science for 1893.

-Smith, Harlan I. 1896. Notes on the Data of Michigan Archaeology 18(3):144-153. The American Antiquarian.
-Smith, Harlan 1. 1897. Caches of the Saginaw Valley. 1(2). The Antiquarian.
-Smith, Harlan I. 1901. The Saginaw Valley Collection 1(12):1-24. Supplement to American Museum Journal.
-Smith, Harlan I. 1901. Summary of the Archaeology of Saginaw Valley, Michigan. 3(2):286-293. American Anthropologist.
-Thompson, Harold W. 1991. A Large Unfinished Slate Adze from Bayport, Michigan. 37(3):183-184. The Michigan Archaeologist.
-Wilson, Thomas L. 1899. Arrowpoints, Spearheads, and Knives of Prehistoric Times Part 1:811-891. Annual Report of the Board of Regent

of the Smithsonian Institution, Report of the U.S. National Museum.
NRHP Status: More information needed
Record Created: 09/19/1983 By: DBASE.RECO
Record Last Modified: 10/24/2007 By: BEM

BV/R0816Rev03

MICHIGAN ARCHAEOLOGICAL SITE FILE 

Name: 

County: 

Broken Rocks Beach 

Huron 

Township: Port Austin 

Map: -Port Austin West Quadrangle, 7.5' USGS 

Township 
19N 

Narrative Description: 

Range 
12E 

Section 
25 

ROCKSHEL TER & OPEN SITE,DESTROYED 

Period 
Prehistoric period 

Collections: 
HERBERT SHET, PORT AUSTIN 

Publications: 

River Basin: 
Region: 

I Quarter 

Culture 

Lake Huron 
Southeast Michigan 

Native American 

6/24/2009 

Site Number: 20HU62 

Function 
habitation 

-Black, Deborah Bush and Thomas K. Black, III. 1977. A Preliminary Archaeological Survey of Proposed Wastewater Collection and 
Treatment System in Sections 29 and 30, Port Austin Township (T19N R13E) Huron County, Michigan. 

Other Documentation: 
UMMA SITE FILE 
NRHP Status: More information needed 

Record Last Modified: 07/03/1997 By: QS 
Record Created: 09/15/1988 By: DBASE.RECO 

Name: Bay Port Cache 
Other Names: Bayport Cache 

Site Number: 20HU68 

County: Huron 

Township: Fairhaven 

Map: -Bay Port East Quadrangle, 7.5' USGS 

Township 
17N 

Range 
09E 

Section 
36 

Region: 
River Basin: 

Saginaw 
Lake Huron 

Quarter 
SE-NE-SE-NW and 
S1/2-NW-SW-NE 

Notes: According to Smith (1901: 291), "two feet below the surface in the muck jungle about 100 feet from the shore of Wild Fowl bay 
and a quarter of a mile east of the wharf at Bay Port" 

Narrative Description: 
Quotation from Harlan Smith: "47 pieces, rude leaf-shaped, laid in a roll overlapping each other, reminding one of shingles on a roof. 
Two feet depth" (Wilson 1899: 980.) Smith provides details in his 1901 article (pg. 291). The cache was found by the property owner, 
Frank Lawrence, who gave them to Smith. A slate adze from the site has been described in detail (Thompson 1991). 

Field Evidence: 
Integity: 
Features: 
Artifacts: 

Period 
Prehistoric period 

Publications: 

Feature(s) 
integrity unknown 
cache 
preform 

Date Culture 
Native American 

Function 
preform cache 

- Shott, Michael J. and Paul D. Welch. 1984. Archaeological Resources of the Thumb Area of Michigan. 30(1): 1-80. The Michigan 
Archaeologist. 

- Smith, Harlan I. 1894. Caches of the Saginaw Valley, Michigan, 300-303. Proceedings of the American Association for the Advancement 01 
Science for 1893. 

-Smith, Harlan I. 1896. Notes on the Data of Michigan Archaeology 18(3):144-153. The American Antiquarian. 
- Smith, Harlan I. 1897. Caches of the Saginaw Valley. 1 (2). The Antiquarian. 
-Smith, Harlan I. 1901. The Saginaw Valley Collection 1 (12):1-24. Supplement to American Museum Journal. 
-Smith, Harlan I. 1901. Summary of the Archaeology of Saginaw Valley, Michigan. 3(2):286-293. American Anthropologist. 
-Thompson, Harold W. 1991. A Large Unfinished Slate Adze from Bayport, Michigan. 37(3):183-184. The Michigan Archaeologist. 
- Wilson, Thomas L. 1899. Arrowpoints, Spearheads, and Knives of Prehistoric Times Part 1 :811-891. Annual Report of the Board of Regent 
of the Smithsonian Institution, Report of the U.S. National Museum. 

NRHP Status: More information needed 

Record Created: 09/19/1983 By: 
Record Last Modified: 10/24/2007 By: 

DBASE.RECO 
BEM 

BVlR0816Rev03 



MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Name: Lime Kiln
Other Names: WSU-20HU-H-2
County: Huron
Township: Winsor

Map: -Bay Port East Quadrangle, 7.5' USGS

Township Range Section
16N 10E 05

Site Number: 20HU78

River Basin: Lake Huron
Region: Saginaw

Quarter
SW-SW-SW-SE and
SE-SE-SE-SW

Narrative Description:
RUINS

Period Date Culture Function
Nineteenth Century American lime kiln

Field Work Summary:
1960 SURVEY WSU-DOPPKE WSU

Publications:
-Pilling, Arnold R. and D. Teeter. 1982. Review and Reproduction of Archaeological Records at Wayne State University. Wayne State
University.

Other Documentation:
WSU - PHOTOS, FIELDNOTES
KRAKKER TO MEAD, 9/5/79, BOH FILES
NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/15/1988 By: DBASE.RECO

Name: Ora Labora Site Number: 20HU99

County: Huron
Township: Mckinley

Map: -Bay Port East Quadrangle, 7.5' USGS

Township Range Section
17N 10E 31

River Basin: Lake Huron
Region: Saginaw

Quarter
NW-NW

Narrative Description:
HISTORICAL REFERENCE

Period Date Culture
Nineteenth Century AD 1847-1865 German

Publications:
-Hey, Chester A. (compiler). 1932. Huron County: Prose, Poems and Pictures.
Other Documentation:
HEY & ECKSTEIN, 1959, HURON COUNTY CENTENNIAL HISTORY
SCHULTZ, 1964, A HISTORY OF MICHIGAN-S. THUMB
MERRICK, 1978, EARLY PIONEER HIST HURON COWIND GONE DOWN, MHD
NRHP Status: More information needed

Record Last Modified: 07/03/1997 By: QS
Record Created: 09/19/1983 By: DBASE.RECO

Function
religious colony

BV/R0816Rev03

MICHIGAN ARCHAEOLOGICAL SITE FILE 

Name: Lime Kiln 
Other Names: WSU-20HU-H-2 
County: Huron 
Township: Winsor 

Map: -Bay Port East Quadrangle, 7.5' USGS 

Township 
16N 

Narrative Description: 
RUINS 

Range 
10E 

Period Date 
Nineteenth Century 

Field Work Summary: 
1960 SURVEY WSU-DOPPKE WSU 

Publications: 

Section 
05 

River Basin: 
Region: 

Lake Huron 
Saginaw 

Quarter 
SW-SW-SW-SE and 
SE-SE-SE-SW 

Culture 
American 

6/24/2009 

Site Number: 20HU78 

Function 
limekiln 

) 

-Pilling, Arnold R. and D. Teeter. 1982. Review and Reproduction of Archaeological Records at Wayne State University. Wayne State 
University. 

Other Documentation: 
WSU - PHOTOS, FIELDNOTES 
KRAKKER TO MEAD, 9/5179, BOH FILES 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 By: QS 
Record Created: 09/15/1988 By: DBASE.RECO 

Name: Ora Labora 

County: Huron 
Township: Mckinley 

Map: -Bay Port East Quadrangle, 7.5' USGS 

Township 
17N 

Narrative Description: 

Range 
10E 

HISTORICAL REFERENCE 

Period 
Nineteenth Century 

Publications: 

Date 

Section 
31 

AD 1847-1865 

River Basin: 
Region: 

Quarter 
NW-NW 

Culture 
German 

-Hey, Chester A. (compiler). 1932. Huron County: Prose, Poems and Pictures. 
Other Documentation: 
HEY & ECKSTEIN, 1959, HURON COUNTY CENTENNIAL HISTORY 
SCHULTZ, 1964, A HISTORY OF MICHIGAN-S. THUMB 

Lake Huron 
Saginaw 

MERRICK, 1978, EARLY PIONEER HIST HURON CO,wIND GONE DOWN, MHD 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 By: QS 
Record Created: 09/19/1983 By: DBASE.RECO 

Site Number: 20HU99 

Function 
religious colony 

BVlR0816Rev03 

~., 

! . 

\. , 

II' 



MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Name: St. Rock
Other Names: WSU-20HU45
County: Huron
Township: Lake

Map: -Rush Lake Quadrangle, 7.5' USGS

Site Number: 20HU144 '

River Basin:
Region:

Lake Huron
Saginaw

Township
18N

18N

Range
11E

11E

Section
19

Quarter
S1/2-S1/2-SW

NI/2-NI/2-NW30

Narrative Description:

SURFACE SCATTER

Period
Woodland period

Date Culture
Native American

Function
undetermined

Field Work Summary:
1964 SURVEY WSU-WELLFONDER WSU

Publications:
-Pilling, Arnold R. and D. Teeter. 1982. Review and Reproduction of Archaeological Records at Wayne State University. Wayne State

University.
NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/15/1988 By: DBASE.RECO

Name: Conkey Road
Other Names: WSU-20HU46
County: Huron
Township: Lake

Map: -Rush Lake Quadrangle, 7.5' USGS

Site Number: 20HU145

River Basin: Lake Huron
Region: Saginaw

Township
18N

Ranae
11E

Section
19

Quarter
S1/2-SE-SW-SW

Narrative Description:
HEAVILY COLLECTED

Period
Historic period
Prehistoric period

Date Culture Function
undetermined
undeterminedNative American

Field Work Summary:
1964 SURVEY WELLFONDER PRIVATE

Publications:
-Pilling, Arnold R. and D. Teeter. 1982. Review and Reproduction of Archaeological Records at Wayne State University. Wayne State

University.
NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 05/25/1993 By: DBASE.RECO

BV/R0816RevO3

MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009 
____________________________________________ ,.1/ 

Name: St. Rock 
Other Names: WSU-20HU45 
County: Huron 
Township: Lake 

Map: -Rush Lake Quadrangle, 7.5' USGS 

Township 
18N 

18N 

Narrative Description: 
SURFACE SCATTER 

Period 
Woodland period 

Field Work Summary: 

Range 
11E 

11E 

Section 
19 

30 

1964 SURVEY WSU-WELLFONDER WSU 

Publications: 

River Basin: 
Region: 

Lake Huron 
Saginaw 

Quarter 
S1/2-S1/2-SW 

N1/2-N1/2-NW 

Culture 
Native American 

Site Number: 20HU144 

Function 
undetermined 

-Pilling, Arnold R. and D. Teeter. 1982. Review and Reproduction of Archaeological Records at Wayne State University. Wayne State 
University. 

NRHP Status: More information needed 
Record Last Modified: 07/03/1997 By: as 
Record Created: 09/15/1988 By: DBASE.RECO 

Name: Conkey Road 
Other Names: WSU-20HU46 
County: Huron 
Township: Lake 

Map: -Rush Lake Quadrangle, 7.5' USGS 

Township 
18N 

Narrative Description: 
HEAVILY COLLECTED 

Range 
11E 

Period Date 
Historic period 
Prehistoric period 

Field Work Summary: 

Section 
19 

1964 SURVEY WELLFONDER PRIVATE 

Publications: 

River Basin: 
Region: 

Lake Huron 
Saginaw 

Quarter 
S1/2-SE-SW-SW 

Native American 

Site Number: 20HU145 

Function 
undetennined 
undetennined 

- Pilling, Arnold R. and D. Teeter. 1982. Review and Reproduction of Archaeological Records at Wayne State University. Wayne State 
University. 

NRHP Status: More information needed 
Record Last Modified: 07/03/1997 
Record Created: OS/25/1993 

By: 
By: 

as 
DBASE.RECO 

BVlR0816Rev03 
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MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Site Number: 20HU146

County: Huron
Township: Mckinley

Map: -Bay Port East Quadrangle, 7.5' USGS

River Basin: Lake Huron
Region: Saginaw

Township
17N

Range
10E

Section
31

SuaWe W
S1/2-SW-NW-NW

Narrative Description:
LITHIC SCATTER

Period Date
Prehistoric period

Field Work Summary:
1981 SURVEY UMMA-SHOTT UMMA
Other Documentation:
UMMA SITE FORM & MAP
NRHP Status: More information needed

Record Last Modified: 07/03/1997
Record Created: 09/19/1983

Culture
Native American

Function
undetermined

By: QS
By: DBASE.RECO

Name: Caseville Airport Site Number: 20HU164

County: Huron
Township: Caseville

Map: -Caseville Quadrangle, 7.5' USGS

River Basin: Lake Huron
Region: Saginaw

Township
17N

Range
10E

Section
09

Quarter
SW-SE-NE

Narrative Description:
Unplowed single component Woodland camp. Most of a large ceramic pot was recovered. The vessel was similar to Riviere au Vase
and Wayne wares (see image).

Information Sources: Excavation

Period
Late Woodland period

Date Culture
Native American

Function
seasonal camp

Field Work Summary:
1984 SURVEY MSU-HOLMAN MSU

Collections:
- Office of the State Archaeologist: Michigan State University Museum collection (Accession A93.01)

Publications:
-Brashler, J.G., E.B. Garland, M.B. Holman, W.A. Lovis and S.R. Martin. 2000. "Adaptive Strategies and Socioeconomic Systems in Northei
Great Lakes Riverine Environments: The Late Woodland of Michigan", in Late Woodland Societies: Tradition and Transformation across th,
Midcontinent (T.E. Emerson, D.L. McLerath and A.C. Fortier, editors), 543-579. University of Nebraska Press.

-Halsey, John R. (editor). 1999. Retrieving Michigan's Buried Past: The Archaeology of the.Great Lakes State. 64. Cranbrook Institute of
Science Bulletin.

-Holman, Margaret B., Robert G. Kingsley and James A. Robertson. 1988. Archaeological Investigations at the Caseville Airport Site
(20HU164) in Huron County, Michigan. 34(1-2):6-40. The Michigan Archaeologist.

-Holman, Margaret B., Robert G. Kingsley, and James A. Robertson. 1984. An Archaeological Evaluation of Caseville Township Airport,
Huron County, Michigan. 73. Michigan State University Museum, Archaeological Survey Report.

-Holman, Margaret, Barbara Mead and Janet Brashler. 2003. Ode to a Woodland Um 49 (1-2):1. The Michigan Archaeologist.
Other Documentation:
- Holman, Mead and Brashler, 2003, Ode to a Woodland Urn, The Michigan Archaeologist 49 (1-2): 1. Poem about a large vessel from
this site.
NRHP Status: Determined eligible by Keeper of NRHP

Evaluation: determined NR eligible by Keeper
Evaluation Comment: NPS Keeper

Record Last Modified: 05/08/2007
Record Created: 11/19/1985

Date of Evaluation: 1985

By: BEM
By: DBASE.RECO

BV/R0816Rev03

MICHIGAN ARCHAEOLOGICAL SITE FILE 

County: Huron 
Township: Mckinley 

Map: -Bay Port East Quadrangle, 7.5' USGS 

Township 
17N 

Narrative Description: 
LITHIC SCATTER 

Period 
Prehistoric period 

Field Work Summary: 

Range 
10E 

Section 
31 

1981 SURVEY UMMA-SHOTT UMMA 

Other Documentation: 
UMMA SITE FORM & MAP 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 
Record Created: 09/19/1983 

Name: Caseville Airport 

County: Huron 
Township: Caseville 

Map: -Caseville Quadrangle, 7.5' USGS 

Township 
17N 

Narrative Description: 

Range 
10E 

Section 
09 

River Basin: 
Region: 

Lake Huron 
Saginaw 

quarter 
S1/2-SW-NW-NW 

Culture 
Native American 

By: QS 
By: DBASE.RECO 

River Basin: 
Region: 

quarter 
SW-SE-NE 

Lake Huron 
Saginaw 

6/24/2009 

Site Number: 20HU146 

Function 
undetermined 

. Site Number: 20HU164 

Unplowed single component Woodland camp. Most of a large ceramic pot was recovered. The vessel was similar to Riviere au Vase 
and Wayne wares (see image). 

Information Sources: Excavation 

Period Culture 
Late Woodland period Native American 

Field Work Summary: 
1984 SURVEY MSU-HOLMAN MSU 

Collections: 
- Office of the State Archaeologist: Michigan State University Museum collection (Accession A93.01) 

Publications: 

Function 
seasonal camp 

-Brashier, J.G., E.B. Garland, M.B. Holman, W.A. Lovis and S.R. Martin. 2000. "Adaptive Strategies and Socioeconomic Systems in NortheJ 
Great Lakes Riverine Environments: The Late Woodland of Michigan", in Late Woodland Societies: Tradition and Transformation across th, 
Midcontinent (T.E. Emerson, D.L. McLerath and A.C. Fortier, editors), 543-579. University of Nebraska Press. 

- Halsey, John R. (editor). 1999. Retrieving Michigan's Buried Past: The Archaeology of the Great Lakes State. 64. Cranbrook Institute of 
Science Bulletin. 

- Holman, Margaret B., Robert G. Kingsley and James A. Robertson. 1988. Archaeological Investigations at the Caseville Airport Site. 
(20HU164) in Huron County, Michigan. 34(1-2):6-40. The Michigan Archaeologist. 

- Holman, Margaret B., Robert G. Kingsley, and James A. Robertson. 1984. An Archaeological Evaluation of Caseville Township Airport, 
Huron County, Michigan. 73. Michigan State University Museum, Archaeological Survey Report. 

- Holman, Margaret, Barbara Mead and Janet Brashier. 2003. Ode to a Woodland Um 49 (1-2): 1. The Michigan Archaeologist. 

Other Documentation: 
- Holman, Mead and Brashier, 2003, Ode to a Woodland Urn, The Michigan Archaeologist 49 (1-2): 1. 
this site. 

NRHP Status: Determined eligible by Keeper of NRHP 

Poem about a large vessel from 

Evaluation: determined NR eligible by Keeper Date of Evaluation: 1985 
Evaluation Comment: NPS Keeper . 
Record Last Modified: 05/08/2007 By: 
Record Created: 11/19/1985 By: 

BEM 
DBASE.RECO 

BV/R0816Rev03 
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MICHIGAN ARCHAEOLOGICAL SITE FILE 6/2412009

Name: Up And Over

County: Huron
Township: Caseville

Map: -Rush Lake Quadrangle, 7.5' USGS

Township Range
18N 10E

Site Number: 20HU170

River Basin: Pigeon
Region: Saginaw

Section
25

Quarter
NE-SE-SE

Narrative Description:
LITHIC SCATTER

Period Date Culture Function
Late Archaic period Native American undetermined
Nineteenth Century dump

Field Work Summary:
1988 SURVEY MSUM-HAMBACHER MSUM

Publications:
-Holman, Margaret B. and Michael J. Hambacher. 1988. Archaeological Survey of a Proposed Wastewater Treatment Facility in Caseville
Township, Huron County, Michigan. 96. Michigan State University Museum, Archaeological Survey Report.

Other Documentation:
HAMBACHER & EGAN, 1988, SITE FORM AND MAP, MSUM
NRHP Status: Not eligible (staff opinion)
Record Last Modified: 07/03/1997 By: QS
Record Created: 01/06/1989 By: DBASE.RECO

Name: Seagert

County: Lenawee
Township: Ridgeway
Map: -Deerfield Quadrangle, 7.5' USGS

Township Range
06S 05E

Site Number: 20LE202

River Basin: Raisin
Region: Southeast Michigan

Section
03

Quarter
C-NESW

Narrative Description:
POINTS IN DRIVEWAY

Period Date Culture
Prehistoric period Native Ar
Other Documentation:
MRS. RAYMOND SEAGERT, LANDOWNER & INFORMANT
PEEBLES ET AL, 1976, RIVER RAISIN ARCH SURVEY-SEASON 1, UMMA

NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 06/28/1984 By: DBi

merican
Function
undetermined

ASE.RECO

BV/R0816Rev03
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MICHIGAN ARCHAEOLOGICAL SITE FILE 

Name: Up And Over 

County: Huron 
Township: Caseville 

Map: -Rush Lake Quadrangle, 7.5' USGS 

Township 
18N 

Narrative Description: 
LITHIC SCADER 

Period 
Late Archaic period 
Nineteenth Century 

Field Work Summary: 

Range 
10E 

Section 
25 

1988 SURVEY MSUM-HAMBACHER MSUM 

Publications: 

River Basin: 
Region: 

Quarter 
NE-SE-SE 

Culture 

Pigeon 
Saginaw 

Native American 

6/24/2009 

Site Number: 20HU170 

Function 
undetermined 
dump 

-Holman, Margaret B. and Michael J. Hambacher. 1988. Archaeological Survey of a Proposed Wastewater Treatment Facility in Caseville 
Township, Huron County, Michigan. 96. Michigan State University Museum, Archaeological Survey Report. 

Other Documentation: 
HAMBACHER & EGAN, 1988, SITE FORM AND MAP, MSUM 
NRHP Status: Not eligible (staff opinion) 
Record Last Modified: 07/03/1997 
Record Created: 01/06/1989 

Name: Seagert 

County: Lenawee 
Township: Ridgeway 

Map: -Deerfield Quadrangle, 7.5' USGS 

Township 
06S 

Range 
05E 

~~~~i;~~~~~E~~~) 
Period 
Prehistoric period 

Other Documentation: 

Section 
03 

By: QS 
By: DBASE.RECO 

River Basin: 
Region: 

Quarter 
C-NESW 

Culture 

Raisin 
Southeast Michigan 

Native American 

MRS. RAYMOND SEAGERT, LANDOWNER & INFORMANT 
PEEBLES ET AL, 1976, RIVER RAISIN ARCH SURVEY-SEASON 1, UMMA 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 By: QS 
Record Created: 06/28/1984 By: DBASE.RECO 

Site Number: 20LE202 

Function 
undetenmined 

BV/R0816Rev03 



MICHIGAN ARCHAEOLOGICAL SITE FILE 6124/2009

Name: Stanley Smith Site Number: 20LE203

County: Lenawee
Township: Ridgeway
Map: -Deerfield Quadrangle, 7.5' USGS

River Basin: Raisin
Region: Southeast Michigan

Township
06S

Ran-ae
05E

Section
03

Quarter
NE

Narrative Description:
LANDOWNER FINDS

Period
Paleo-lndian period

Date Culture
Native American

Function
undetermined

Other Documentation:
PEEBLES ET AL, 1976, RIVER RAISIN ARCH SURVEY-SEASON 1, UMMA

NRHP Status: More information needed

Record Last Modified: 07/03/1997 By: QS
Record Created: 06/28/1984 By: DBASE.RECO

Name: Secor Site Number: 20MR304

County: Monroe
Township: Summerfield

Map: -Lambertville West Quadrangle, 7.5' USGS

River Basin: Raisin
Region: Southeast Michigan

Quarter
E1/2-NW and
SW-NE

Township
07S

Range
06E

Section
21

Narrative Description:
FARM COLLECTION

Period
Paleo-lndian period
Archaic period
Late Woodland period

Date Culture
Native American
Native American
Native American

Function
undetermined
undetermined
undetermined

Collections:
STANLEY SECOR

Publications:
-Peebles, Christopher S., Margaret Schoeninger and Michael Shott. 1979. The River Raisin Archaeological Survey, Season 3, 1977: A

Preliminary Report. University of Michigan.
Other Documentation:
UMMA SITE FILE - PHOTOS
NRHP Status: More information needed
Record Last Modified: 07/03/1997
Record Created: 09/19/1983

By: QS
By: DBASE.RECO

BV/R0816Rev03

MICHIGAN ARCHAEOLOGICAL SITE FILE 

Name: Stanley Smith 

County: Lenawee 
Township: Ridgeway 

Map: -Deerfield Quadrangle, 7.5' USGS 

Township 
06S 

Narrative Description: 
LANDOWNER FINDS 

Period 
Paleo-Indian period 

Other Documentation: 

Range 
05E 

Section 
03 

River Basin: 
Region: 

Quarter 
NE 

Culture 

Raisin 
Southeast Michigan 

Native American 

PEEBLES ET AL, 1976, RIVER RAISIN ARCH SURVEY-SEASON 1, UMMA 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 
Record c;reated: 06/28/1984 

Name: Secor 

County: Monroe 
Township: Summerfield 

Map: -Lambertville West Quadrangle, 7.5' USGS 

Township 
07S 

Narrative Description: 
FARM COLLECTION 

Period' 
Paleo-Indian period 
Archaic period 
Late Woodland period 

Collections: 
STANLEY SECOR 

Publications: 

Range 
06E 

Section 
21 

By: QS 
By: DBASE.RECO 

River Basin: Raisin 
Region: Southeast Michigan 

Quarter 
E1/2-NWand 
SW-NE 

Native American 
Native American 
Native American 

6/2412009 

Site Number: 20LE203 

Function 
undetermined 

Site Number: 20MR304 

Function 
undetermined 
undetermined 
undetermined 

- Peebles, Christopher S., Margaret Schoeninger and Michael Shott. 1979. The River Raisin Archaeological Survey, Season 3, 1977: A 
Preliminary Report. University of Michigan. 

Other Documentation: 
UMMA SITE FILE - PHOTOS 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 By: QS 
Record Created: 09/19/1983 By: DBASE.RECO 

BV/R0816Rev03 



MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Name: Schwalm Site Number: 20MR574

County: Monroe
Township: Summerfield

Map: -Blissfield Quadrangle, 7.5' USGS

River Basin: Raisin
Region: Southeast Michigan

Township
07S

Range
06E

Section
19

Quarter
W-SE

Narrative Description:
FINDSPOT

Period
Prehistoric period

Date Culture
Native American

Function
undetermined

Collections:
ELMER SCHWALM

Publications:
-Peebles, Christopher S., Margaret Schoeninger and Michael Shott. 1979. The River Raisin Archaeological Survey, Season 3, 1977: A
Preliminary Report. University of Michigan.

NRHP Status: More information needed

Record Last Modified: 07/03/1997 By: QS
Record Created: 09/19/1983 By: DBASE.RECO

Name: Schadewald Site Number: 20MR575

County: Monroe
Township: Summerfield

Map: -Blissfield Quadrangle, 7.5' USGS

River Basin: Raisin
Region:. Southeast Michigan

Township
07S

Ranae
06E

Section
19

Quarter
SWNW

Narrative Description:
FINDSPOT

Period
Prehistoric period

Date Culture
Native American

Function
undetermined

Collections:
GOMER DECOOKER
Publications:
-Peebles, Christopher S., Margaret Schoeninger and Michael Shott. 1979. The River Raisin Archaeological Survey, Season 3, 1977: A

Preliminary Report. University of Michigan.

NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/19/1983 By: DBASE.RECO

BV/R0816RevO3

MICHIGAN ARCHAEOLOGICAL SITE FILE 

Name: Schwalm 

County: Monroe River Basin: Raisin. 

Township: Summerfield Region: Southeast Michigan 

Map: -Blissfield Quadrangle, 7.5' USGS 

Township 
07S 

Narrative Description: 
FINDSPOT 

Period 
Prehistoric period 

Collections: 
ELMER SCHWALM 

Publications: 

Range 
06E 

Section 
19 

Quarter 
W-SE 

Culture 
Native American 

6/24/2009 

Site Number: 20MRS74 

Function 
undetermined 

-Peebles, Christopher S., Margaret Schoeninger and Michael Shott. 1979. The River Raisin Archaeological Survey, Season 3,1977: A 
Preliminary Report. University of Michigan. 

NRHP Status: More information needed 

Record Last Modified: 07/03/1997 
Record Created: 09/19/1983 

Name: Schadewald 

County: Monroe 
Township: Summerfield 

Map: -Blissfield Quadrangle, 7.5' USGS 

Township 
07S 

Narrative Description: 
FINDSPOT 

Period 
Prehistoric period 

Collections: 
GOMER DECOOKER 

Publications: 

Range 
06E 

Section 
19 

By: 
By: 

River Basin: 
Region: . 

Quarter 
SWNW 

QS 
DBASE.RECO 

Raisin 
Southeast Michigan 

Culture 
Native American 

Site Number: 20MRS7S 

Function 
undetermined 

-Peebles, Christopher S., Margaret Schoeninger and Michael Shott. 1979. The River Raisin Archaeological Survey, Season 3, 1977: A 
Preliminary Report. University of Michigan. 

NRHP Status: More information needed 

Record Last Modified: 07103/1997 
Record Created: 09/19/1983 

By: 
By: 

QS 
DBASE.RECO 

BVlR0816Rev03 



MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009'

Name: Mickel Site Number: 20MR576

County: Monroe River Basin: Raisin
Township: Summerfield Region: Southeast Michigan

Map: -Lambertville West Quadrangle, 7.5' USGS

Township Range Section Quarter.
07S 06E 21 C-SE

Narrative Description:
FARM COLLECTION

Period Date Culture Function
Late Archaic period Native American undetermined
Early Woodland period Native American undetermined

Collections:
R FREDERICK

Publications:
-Peebles, Christopher S., Margaret Schoeninger and Michael Shott. 1979. The River Raisin Archaeological Survey, Season 3, 1977: A

Preliminary Report. University of Michigan.
NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/19/1983 By: DBASE.RECO

Name: Holmquist SC6 Site Number: 20SC71

County: St. Clair River Basin: Belle
Township: East China Region: Southeast Michigan

Map: -Rattle Run Quadrangle, 7.5' USGS

Township Range Section Quarter
04N 16E 24 SWNWNW

Period Date Culture Function
Prehistoric period Native American undetermined

Collections:
L. HARRISON

Publications:
-Pilling, Arnold R. and D. Teeter. 1982. Review and Reproduction of Archaeological Records at Wayne State University. Wayne State

University.
Other Documentation:
HOLMQUIST ATLAS, WSU
NRHP Status: More information needed
Record Last Modified: 07/03/1997 By: QS
Record Created: 09/19/1983 By: DBASE.RECO

BV/R0816Rev03

MICHIGAN ARCHAEOLOGICAL SITE FILE 

Name: Mickel 

County: Monroe River Basin: Raisin 
Township: Summerfield Region: Southeast Michigan 

Map: -Lambertville West Quadrangle, 7.5' USGS 

Township 
07S 

Narrative Description: 
FARM COLLECTION 

Period 
Late Archaic period 
Early Woodland period 

Collections: 
R FREDERICK 

Publications: 

Range 
06E 

Section 
21 

Quarter 
C-SE 

Culture 
Native American 
Native American 

6/24/2009 ' 

Site Number: 20MR576 

Function 
undetermined 
undetermined 

- Peebles, Christopher S., Margaret Schoeninger and Michael Shott. 1979. The River Raisin Archaeological Survey, Season 3, 1977: A 
Preliminary Report. University of Michigan. 

NRHP Status: More information needed 
Record Last Modified: 07/03/1997 
Record Created: 09/19/1983 

Name: 

County: 

Holmquist SC6 

St Clair 
Township: East China 

Map: -Rattle Run Quadrangle, 7.5' USGS 

Township 
04N 

Period 
Prehistoric period 

Collections: 
L. HARRISON 
Publications: 

Range 
16E 

Section 
24 

By: 
By: 

QS 
DBASE.RECO 

River Basin: 
Region: 

Quarter 
SWNWNW 

Culture 

Belle 
Southeast Michigan 

Native American 

Site Number: 20SC71 

Function 
undetermined 

-Pilling, Arnold R. and D. Teeter. 1982. Review and Reproduction of Archaeological Records at Wayne State University. Wayne State 
University. 

Other Documentation: 
HOLMQUIST ATLAS, WSU 
NRHP Status: More information needed 
Record Last Modified: 07/03/1997 By: QS 
Record Created: 09/19/1983 By: DBASE.RECO 

BV/R0816Rev03 



MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009

Other Names: IMAC 1193-1
County: St. Clair
Township: East China

Map: -St. Clair Quadrangle, 7.5' USGS

Site Number: 20SC153

Region: Southeast Michigan
River Basin: Lake St. Clair & Detroit River

Township
04N

Ranae
16E

Section
13

Quarter
NW-NE-NE

Notes: East of the eastern edge of the MascoTech factory at 4662 Puttygut Road. Bounded on the north by Puttygut Road and on the
west by a drainage ditch along the factory property line.

Narrative Description:
This site consists of the the limited remains of a late nineteenth to early twentieth century farmstead that includes a windbreak of trees,
part of an orchard, and discarded farm machinery. Local informants state that a house, bam, garage, corn crib, and chicken coop were all
demolished in the early 1980's. Based on plat books, it appears that the first structures were built at the site between 1876 and 1897.

Information Sources:
Field Evidence:
Integity:
Features:
Artifacts:
Period
Nineteenth Century
Twentieth Century

Recon. level survey (meets fed. s&g) I Historical records I Unverified accounts
Feature(s) I Surface scatter
low integrity
orchard I windbreak I fence section
manure spreader I planter I kettle, iron

Date
ca. AD 1876-1900
AD1900-1939

Culture Function
farmstead
farmstead

Field Work Summary:
- Phase I survey, IMA Consulting (Perkl)

Publications:
- Perkl, Bradley E. 1998. Phase I Cultural Resource Investigation of the Proposed Detroit Edison Lateral, Great Lakes Gas Transmission

Limited Partnership, St. Clair County, Michigan. 552. IMA Consulting Reports of Investigations.
Other Documentation:
- Institute of Minnesota Archaeology Consulting site form, 1998, B. Perk[
NRHP Status: Not eligible (staff opinion)
Evaluation: ER.Not Eligible Date of Evaluation: 02/02/1999
Evaluation Comment: DLA Heavily disturbed; structural remains removed; lacks integity.
Ownership: Private Owner
Ownership: Private Owner
Record Created: 09124/1999 By: ESP
Record Last Modified: 06/12/2003 By: CB

BV/R0816RevO3

MICHIGAN ARCHAEOLOGICAL SITE FILE 6/24/2009 

Site Number: 20SC153 
Other Names: IMAC 1193-1 
County: St. Clair 
Township: East China 

Map: -St. Clair Quadrangle, 7.5' USGS 

Township 
04N 

Range 
16E 

Section 
13 

Region: 
River Basin: 

Quarter 
NW-NE-NE 

Southeast Michigan 
Lake St. Clair & Detroit River 

Notes: East of the eastern edge of the MascoTech factory at 4662 Puttygut Road. Bounded on the north by Puttygut Road and on the 
west by a drainage ditch along the factory property line. 

Narrative Description: 
This site consists of the the limited remains of a late nineteenth to early twentieth century farmstead that includes a windbreak of trees, 
part of an orchard, and discarded farm machinery. Local informants state that a house, barn, garage, com' crib, and chicken coop were all 
demolished in the early 1980's. Based on plat books, it appears that the first structures were built at the site between 1876 and 1897. 

Information Sources: Recon. level survey (meets fed. s&g) I Historical records I Unverified accounts 
Field Evidence: Feature(s) I Surface scatter 
Integity: low integrity 
Features: orchard I windbreak I fence section 
Artifacts: manure spreader I planter I kettle, iron 

Period Date 
Nineteenth Century ca. AD1876-1900 
Twentieth Century AD1900-1939 

Field Work Summary: 
- Phase I survey, IMA Consulting (Perkl) 

Publications: 

Function 
farmstead 
farmstead 

- Perkl, Bradley E. 1998. Phase I Cultural Resource Investigation of the Proposed Detroit Edison Lateral, Great Lakes Gas Transmission 
Limited Partnership, St. Clair County, Michigan. 552. IMA Consulting Reports of Investigations. 

Other Documentation: 
- Institute of Minnesota Archaeology Consulting site form, 1998, B, Perkl 
NRHP Status: Not eligible (staff opinion) 
Evaluation: ER.Not Eligible Date of Evaluation: 02102/1999 

Evaluation Comment: DLA Heavily disturbed; structural remains removed; lacks integity. 
Ownership: Private Owner 
Ownership: Private Owner 

Record Created: 
Record Last Modified: 

09/24/1999 
06/12/2003 

By: ESP 
By: CB 

BV/R0816Rev03 
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----- Original Message -----
From: Barbara Mead [mailto:MeadBl@michigan.gov]
Sent: Tuesday, June 23, 2009 9:47 AM
To: jlillis
Subject: RE: Site File Search

Jackie -

As you know, the usual radius around a project location is one mile.
The density of sites in southeast Michigan is the greatest in the state,
and a ten-mile radius would give you a very large number to deal with.

Here is an estimate of what you might expect:

pi x r sq. = 3.14 x 100 = 314 sq mi per project location.

Monroe Co. = 573 sq mi. We have 763 sites reported. That's 1.3 sites
per sq mi. Multiply 1.3 x 314 sq mi, and you get 418 sites per project
area.

Lenawee Co. = 743 sq mi. We have 320 sites recorded. That's .4 sites
per sq mi. Multiply 0.4 x 314, we get 135 sites per project area.

St. Clair Co. = 710 sq mi. We have 148 site recorded. That's .2 sites
per sq mi. Multiply 0.2 x 314 = 65 sites per project area.

If you had one project in each county, you would probably have about 618
sites to map and write up. With two projects in each county, it would
be over 1200.

You might want to advise your client of the large workload this would
entail. Depending on what the client's objective is, there may be a
more efficient way of meeting their needs.

Barbara Mead, Asst. State Archaeologist
Michigan Historical Center, Box 30740, Lansing MI 48909-8240
517/373-6416
New e-mail address: meadB1 @michigan.gov, www.michigan.gov/archaeology

Take time this summer to relax and discover your connections to
Michigan's past in the pages of Michigan History magazine.
www.michiganhistorymagazine.com

I

-----Original Message-----
From: Barbara Mead [mailto:MeadB1@michigan.gov] 
Sent: Tuesday, June 23, 20099:47 AM 
To:jlillis 
Subject: RE: Site File Search 

Jackie - / 

As you know, the usual radius around a project location is one mile. 
The density of sites in southeast Michigan is the greatest in the state, 
and a ten-mile radius would give you avery large number to deal with. 

Here is an estimate of what you might expect: 

pi x r sq. = 3.14 x 100 = 314 sq mi per project location. 

Monroe Co. = 573 sq mi. We have 763 sites reported. That's 1.3 sites 
per sq mi. Multiply 1.3 x 314 sq mi, and you get 418 sites per project 
area. 

Lenawee Co. = 743 sq mi. We have 320 sites recorded. That's.4 sites 
per sq mi. Multiply 0.4 x 314, we get 135 sites per project area. 

St. .Clair Co. = 710 sq mi. We have 148 site recorded. That's .2 sites 
per sq mi. Multiply 0.2 x 314 = 65 sites per project area. 

If you had one project in each county, you would probably have about 618 
sites to map and write up. With two projects in each county, it would 
be over 1200. 

You might want to advise your client of the large workload this would 
entail. Depending on what the client's objective is, there may be a 
more efficient way of meeting their needs. 

Barbara Mead, Asst. State Archaeologist 
Michigan Historical Center, Box 30740, Lansing MI 48909-8240 
517/373-6416 
New e-mail address: meadB1@michigan.gov, www.michigan.gov/archaeology 

Take time this summer to relax and discover your connections to 
Michigan's past in the pages of Michigan History magazine. 
www.michiganhistorymagazine.com 

) 



ndemeter

From: jlillis
Sent: Thursday, July 16, 2009 2:15 PM
To: ndemeter
Subject: FW: Follow up to Historic Inventory Request for Information

Attachments: Brian Grennell.vcf

Brian Grennell.vcf
(694 B)

----- Original Message -----
From: Brian Grennell [mailto:GrennellB@michigan.gov]
Sent: Thursday, July 16, 2009 11:36 AM
To: jlillis
Subject: RE: Follow up to Historic Inventory Request for Information

Ms. Lillis,

As I mentioned in our phone conversation, the information any information we might
have on sites that have not been listed on the State or National Registers, bur have.
been determined eligible by the SHPO, is contained in our in-house database.
Unfortunately, that data is accessable only to the staff, and the limitations of the
database make it impossible to generate lists of those sites. The only information .
we might have available would be in our survey data located in our offices. You are
welcome to make an appointment to come in and take a look, but there is no guarantee
that the area of your project has been surveyed, and if it has, the info could be
quite old.

If you are looking for information on archaeological site, you should contact the
State Archaeologist, Dr. John Halsey, directly at (517) 373-6358.

If you have any further questions, please call me me at (517) 335-2721.

Thanks,

Brian G. Grennell, Environmental Review Specialist Michigan State Historic
Preservation Office
702 W. Kalamazoo Street, P.O. Box 30740 Lansing, MI 48909-8240

Phone (517) 335-2721 Fax (517) 335-0348
Grennellb@michigan.gov www.michigan.gov/shpo

The Michigan State Historic Preservation Office (SHPO) will be moving back to our
former office space at the Michigan Historical Center on July 20, 2009. During this
move, we will not have access to phones or computers. There is a possibility that
we may not be available to contact for a few days. In addition, access to our files
and project mail may be limited for some time as we reorganize after the move.
Please expect longer review times during this period and plan accordingly. Thank
you for your patience.

>>> "jlillis" <jlillis@ccrginc.com> 7/14/2009 10:29 AM >>>
Brian,

ndemeter 

From: 
Sent: 
To: 
Subject: 

Attachments: 

Brian Grennell.vd 
(694 B) 

jlillis 
Thursday, July 16, 20092:15 PM 
ndemeter 
FW: Follow up to Historic Inventory Request for Information 

Brian Grennell.vcf 

-----Original Message-----
From: Brian Grennell [mailto:GrennellB@michigan.gov] 
Sent: Thursday, July 16, 2009 11:36 AM 
To: jlillis 
Subject: RE: Follow up to Historic Inventory Request for Information 

Ms. Lillis, 

As I mentioned in our phone conversation, the information any information we might 
have on sites that have not been listed on the State or National Registers, bur have .:! 
been determined eligible by the SHPO, is contained in our in-house database. .: 
Unfortunately, that data is accessable only to the staff, and the limitations of the 
database make it impossible to generate lists of those sites. The only information~' 
we might have available would be in our survey data located in our offices. You are 
welcome to make an appointment to corne in and take a look, but there is no guarantee 
that the area of your project has been surveyed, and if it has, the info could be 
quite old. 

If you are looking for information on archaeological site, you should contact the 
State Archaeologist, Dr. John Halsey, directly at (517) 373~6358. 

If you have any further questions, please call me me at (517) 335-2721. 

Thanks, 

Brian G. Grennell, Environmental Review Specialist Michigan State Historic 
Preservation Office 
702 W. Kalamazoo Street, P.O. Box 30740 Lansing, MI 48909-8240 

Phone (517) 335-2721 
Grennellb@michigan.gov 

Fax (517) 335-0348 
www.michigan.gov/shpo 

The Michigan State Historic Preservation Office (SHPO) will be moving back to our ~ 
former office space at the Michigan Historical Center on July 20, 2009. During this 
move, we will not have access to phones or computers. There is a possibility that 
we may not be available to contact for a few days. In addition, access to our files 
and project mail may be limited for some time as we reorganize after the move. 
Please expect longer review times during this period and plan accordingly. Thank 
you for your patience. 

»> "jlillis" <jlillis@ccrginc.com> 7/14/2009 10:29 AM »> 
Brian, 

1 



I called and left a message on your voicemail the Wednesday before the 4th of. July
Holiday weekend and was off last week so I apologize if I missed your return call.
I am in this week if you are available. I am still interested in obtaining the
information regarding determined eligible properties for the project discussed
below. My office number is (517) 788-3550 ext. 20.

Thank you,

Jackie

----- Original Message -----
From: Brian Grennell [mailto:GrennellB@michigan.gov]
Sent: Friday, June 26, 2009 10:17 AM
To: jlillis
Subject: Re: Follow up to Historic Inventory Request for Information

Ms. Lillis,

It might be easier to just give me a call an we can discuss it over the phone. You
can reach me at (517) 335-2721.

Thanks,

Brian G. Grennell, Environmental Review Specialist Michigan State Historic
Preservation Office
702 W. Kalamazoo Street, P.O. Box 30740 Lansing, MI 48909-8240

Phone (517) 335-2721 Fax (517) 335-0348
Grennellb@michigan.gov www.michigan.gov/shpo

Take time this summer to relax and discover your connections to Michigan's past in
the pages of Michigan History magazine.
www.michiganhistorymagazine.com

>>> "jlillis" <jlillis@ccrginc.com> 6/26/2009 9:49 AM >>>
Hello,

I'm just following up with an email I sent on June 23rd (below). If you could
please let me know who to contact or what other information I can provide to obtain.
the Historic Inventory files, it would be appreciated.

Sincerely,

Jackie Lillis

----- Original Message -----
From: jlillis
Sent: Tuesday, June 23, 2009 9:33 AM
To: 'Brian Grennell'
Cc: Kathy McGonagle
Subject: RE: Historic Inventory Request for Information

Mr. Grennell,

Thank you for your response to my previous email. I'm actually working on an
ongoing Section 106 project, ER06-683, which is an NRC project and they have a few
follow up questions to our submitted reports, which'is why I contacted the SHPO
office regarding the Historic Inventory.

Let me clarify my previous email. I have the information regarding Michigan Sites

and NRHP sites, but require information regarding those sites determined eligible,

2

I called and left a message on your voicemail the Wednesday before the 4th of July 
Holiday weekend and was off last week so I apologize if I missed your return call. 
I am in this week if you are available. I am still interested in obtaining the 
information regarding determined eligible properties for the project discussed 
below. My office number is (517) 788-3550 ext. 20. 

Thank you, 

Jackie 

-----Original Message-----
From: Brian Grennell [mailto:GrennellB@michigan.gov] 
Sent: Friday, June 26, 2009 10:17 AM 
To: jlillis 
Subject: Re: Follow up to Historic Inventory Request for Information 

Ms. Lillis, 

It might be easier to just give me a call an we can discuss it over the phone. You 
can reach me at (517) 335-2721. 

Thanks, 

Brian G. Grennell, Environmental Review Specialist Michigan State Historic 
Preservation Office 
702 W. Kalamazoo Street, P.O. Box 30740 Lansing, MI 48909-8240 

Phone (517) 335-2721 
Grennellb@michigan.gov 

Fax (517) 335-0348 
www.michigan.gov/shpo 

Take time this summer to relax and discover your connections to Michigan's past in 
the pages of Michigan History magazine. 
www.michiganhistorymagazine.com 

»> "jlillis" <jlillis@ccrginc.com> 6/26/2009 9:49 AM »> 
Hello, 

I'm just following up with an email I sent on June 23rd (below). If you could 
please let me know who to contact or what other information I can provide to obtain 
the Historic Inventory files, it would be appreciated. 

Sincerely, 

Jackie Lillis 

-----Original Message----
From: jlillis 
Sent: Tuesday, June 23, 2009 9:33 AM 
To: 'Brian Grennell' 
Cc: Kathy McGonagle 
Subject: RE: Historic Inventory Request for Information 

Mr. Grennell, 

Thank you for your response to my previous email. I'm actually working on an 
ongoing Section 106 project, ER06-683, which is an NRC project and they have a few 
follow up questions to our submitted reports, which is why I contacted the SHPO 
office regarding the Historic Inventory. 

Let me clarify my previous email. I have the information regarding Michigan Sites 
and NRHP sites, but require information regarding those sites determined eligible, 

2 



but not yet listed, and therefore not available on either website. We are in the
process of narrowing down the APE with the client, but wanted to get in touch with
someone at the SHPO about what information I would need to'provide to obtain the
above information (properties determined eligible, but not listed).

My understanding is that the Historic Inventory files are currently housed in such a
manner that contractors and other researchers do not have direct access. Also, for
the Phase I archaeology and above-ground report for the project, which your office
currently has for review, we provided the project area and the SHPO provided a
spreadsheet listing the properties that had been deemed eligible, but not listed.

If you could direct me to the contact or let me know what materials are required to
obtain this information, it would be greatly appreciated.

Sincerely,

Jackie Lillis

----- Original Message -----
From: Brian Grennell [mailto:GrennellB@michigan.gov]
Sent: Monday, June 22, 2009 3:06 PM
To: jlillis
Cc: Kathy McGonagle
Subject: Re: Historic Inventory Request for Information

Ms. Lillis,

It appears that you are initiating consultation with the State Historic Preservation
Office (SHPO) under Section 106 of the National Historic Preservation Act of 1966,
as amended..

Section 106 requires federal agencies to take into account the effect of their
undertakings on historic properties. The Section 106 regulations specify what is
required for a Section 106 review [36 CFR § 800.11]. It is the responsibility of
the federal agency, not the SHPO, to fulfill the requirements of Section 106. In
some instances, the federal agency may delegate legal responsibility to a state,
local, or tribal government. Consultants or designees contracted to prepare
information, analyses, or recommendations, are not recognizedlas federally-delegated
authorities. For your reference, a complete version of the Section 106 regulations
can be found at www.achp.gov/regs.html.

The mandatory application form and instructions for submitting projects for review
under Section 106 may be downloaded in MS Word format from
our website at www.michigan.gov/shposectionl06. Please read each
requirement carefully in its respective field, and respond in full.
In
addition, please ensure that future project submissions will utilize the application
form. Incomplete applications and projects not submitted on the application forms
will be sent back to the applicant without comment.

If at this time, you are merely seeking information on above-ground historic
resources that are listed in the National Register of Historic Places or in the
State Register of Historic Sites, please refer to the Michigan Sites Online website
at:
http://www.michiganhistory.org/preserve/michsite/index.html. The SHPO cannot
conduct such research on your behalf. For information regarding archaeological
sites, please contact the State Archaeologist, Dr. John Halsey, at (517) 373-6358.

If you have any questions, please contact me at (517) 335 2721 or by email at
ER@michigan.gov. Thank you for your cooperation.

3

but not yet listed, and therefore not available on either website. We are in the 
process of narrowing down the APE with the client, but wanted to get in touch with 
someone at the SHPO about what information I would need to'provide to obtain the 
above information (properties determined eligible, but not listed). 

My understanding is that the Historic Inventory files are currently housed in such a 
manner that contractors and other researchers do not have direct access. Also, for 
the Phase I archaeology and above-ground report for the project, which your office 
currently has for review, we provided the project area and the SHPO provided a 
spreadsheet listing the properties that had been deemed eligible, but not listed. 

If you could direct me to the contact or let me know what materials are required to 
obtain this information, it would be greatly appreciated. 

Sincerely, 

Jackie Lillis 

-----Original Message-----
From: Brian Grennell [mailto:GrennellB@michigan.gov] 
Sent: Monday, June 22, 2009 3:06 PM 
To: jlillis 
Cc: Kathy McGonagle 
Subject: Re: Historic Inventory Request for Information 

Ms. Lillis, 

, " 

It appears that you are initiating consultation with the State Historic Preservation 
Office (SHPO) under Section 106 of the National Historic Preservation Act of 1966, 
as amended. 

Section 106 requires federal agencies to take into account the effect of their 
undertakings on historic properties. The Section 106 regulations specify what is 
required for a Section 106 review [36 CFR § 800.11]. It is the responsibility of 
the federal agency, not the SHPO, to fulfill the requirements of Section 106. In 
some instances, the federal agency may delegate legal responsibility to a state, 
local, or tribal government. Consultants or designees contracted to prepare 
information, analyses, or recommendations, are not recognized as federally-delegate'd 
authorities. For your reference, a complete version of the Section 106 regulations 
can be found at www.achp.gov/regs.html. . 

The mandatory application form and instructions for submitting projects for review 
under Section 106 may be downloaded in MS Word format from 
our website at www.michigan.gov/shposection106. Please read each 
requirement carefully in its respective field, and respond in full. 
In 
addition, please ensure that future project submissions will utilize the applicatio~ 
form. Incomplete applications and projects not submitted on the application forms 
will be sent back to the applicant without comment. 

If at this time, you are merely seeking information on above-ground historic 
resources that are listed in the National Register of Historic Places or in the 
State Register of Historic Sites, please refer to the Michigan Sites Online website 
at: 
http://www.michiganhistory~org/preserve/michsite/index.html. The SHPO cannot 
conduct such research on your behalf. For information regarding archaeological 
sites, please contact the State Archaeologist, Dr. John Halsey, at (517) 373-6358. 

If you have any questions, please contact me at (517) 335 2721 or by email at 
ER@michigan.gov. Thank you for your cooperation. 

3 



Brian G. Grennell, Environmental Review Specialist Michigan State Historic
Preservation Office
702 W. Kalamazoo Street, P.O. Box 30740 Lansing, MI 48909-8240

Phone (517) 335-2721 Fax (517) 335-0348
Grennellb@michigan.gov www.michigan.gov/shpo

Take time this summer to relax and discover your connections to Michigan's past in
the pages of Michigan History magazine.
www.michiganhistorymagazine.com

>>> "jlillis" <jlillis@ccrginc.com> 6/22/2009 2:40 PM >>>
Kathy,

I am currently conducting a cultural resource sensitivity study for the NRC of seven
separate sites and am required to identify above-ground resources within a 10 mile
radius of each project location (some of them overlap). I know I can obtain the
NRHP and the Michigan Historic Site listings from the website, but would need
information pertaining to inventoried properties as well. My understanding is that
if I provide you with the project areas, you'll be able to look up the information
and send it to me. Please correct me if this is wrong. I was wondering, since the
project areas are so large, if I could just provide you with the quads (roughly 42)
and if you could then provide me with all the historic inventory properties within
the quad. Or, would it be easier for us to provide maps with the project areas and
the 10 mile radius and then you could pull the records on whatever historic
properties are within the boundaries. Please let me know whatever is easiest f6r
you and what I can provide to expedite the process. Once I hear back from you, I'll
get the materials together that you will need.

Thank you,

Jackie

Jaclyn Lillis

Project Archaeologist

Commonwealth Cultural Resources Group, Inc.

2530 Spring Arbor Rd.

Jackson, MI 49203

(800) 731-3550 ext. 20 - Toll Free

(517) 262-9484 - cell phone
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NRC RAI CR4.1.3-9

Provide copies of report(s) evaluating Fermi 1 and Fermi 2for eligibility for listing in the
NRHP. Report(s) should make recommendations regarding NRHP-eligibility of Fermi 1 and
Fermi 2, assess the potential impacts of the Fermi 3 project on Fermi 1 and Fermi 2, and make
recommendations for the potential Section 106 effects of the Fermi 3 project on Fermi 1 and
Fermi 2. Reports should be in color, and include allfigures, photos, and appendices.

Supportin' Information

Information included in this documentation is critical to ensuring a thorough and complete EIS
review ofproject impacts. This information will be used to complete the NEPA analysis and to
support compliance with the Section 106 process.

Response

Fermi 1 NRHP Eligibility

The Enrico Fermi 1 power plant (Fermi 1) was evaluated for its eligibility to be included within
the National Register of Historic Places. A report titled "Preliminary National Register of
Historic Places Evaluation for The Enrico Fermi Atomic Power Plant Monroe County, Lagoona
Beach, Michigan" is included as Enclosure 1 to this response. This document has been provided
to the Michigan State Historic Preservation Office (SHPO).

In summary, the report concludes that Fermi 1 meets the following National Register evaluation
criteria contained in 36 CFR 60.4:

Criterion (a) - "The plant is significant under criterion (a) for its association with the
development of the nuclear power industry in the United States and as a commercial size
breeder reactor illustrating potential for incorporating both the profitable generation of
electricity and the production of additional atomic fuel in a single plant."

Criterion (c) - "The plant achieves significance under criterion (c) for the design that
reflects the engineering ingenuity required in a structure of its type and for the procedural
methods developed for handling the highly volatile materials needed in plant operations."

Per the above criteria, the report concludes that Fermi 1 is eligible for listing in the National
Register of Historic Places. Furthermore, it concludes that the proposed Fermi 3 project will
have an adverse effect on Fermi 1. Should Michigan SHPO and the Nuclear Regulatory
Commission (NRC) concur with the above conclusions, Detroit Edison will consult with
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Michigan SHPO and the NRC and propose a mitigation strategy to avoid, minimize, or mitigate
the adverse effects of the proposed Fermi 3 project on Fermi 1.

Fermi 2 NRHP Eligibility

Per 36 CFR 60.4, "... properties that have achieved significance within the last 50 years shall
not be considered eligible for the National Register." However, a property less than 50 years old
may still qualify for eligibility for NRHP listing if it meets the test of, "...exceptional
importance," per 36 CRF 60.4 (g). Fermi 2, which began operation in 1988, is less than 50 years
old and is undistinguished as to design and engineering, and it is not associated with significant
historic events or people. Detroit Edison believes that Fermi 2 does not meet the test of
exceptional importance for a property less than 50 years old; therefore, a detailed evaluation of
eligibility has not been performed for Fermi 2 and consideration of mitigation measures is not
required.

Enclosure 1
"Preliminary National Register of Historic Places Evaluation for The Enrico Fermi
Atomic Power Plant Monroe County, Lagoona Beach, Michigan," dated March 2009.
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Executive Summary

This report details the results of the architectural/engineering assessment of the Enrico Fermi

Atomic Power Plant (Fermi 1) applying the National Register Criteria for Evaluation (36 CFR

60.4 [a-d]). The plant is located in Monroe County, southeastern Michigan on the western shore

of Lake Erie (Plate 1). The Enrico Fermi Atomic Power Plant (Fermi 1) was.the nation's only,

commercial size, liquid-metal cooled, fast breeder reactor. At the time of its completion, it was

the world's largest reactor of its type. As a liquid-metal cooled, fast breeder reactor, the plant

originally contained specialized process equipment not found in many examples of nuclear

power plants in America. In addition, the operators established and executed procedures and

protocols specific to this one-of-a kind energy generating facility.

At this time the current owner, Detroit Edison Company, proposes to decommission the plant

and terminate its license in consultation with the Nuclear Regulatory Commission. Future

actions may include, but are not limited to: continued removal of process equipment, salvage or

resale of components, dismantling of buildings, or demolition of the plant. These actions are

defined as undertakings pursuant to Section 106 of the National Historic Preservation Act of

1966, as amended.

This assessment was completed by R. Christopher Goodwin & Assoc., Inc. on behalf of

Commonwealth Cultural Resources Group, Inc. for Black and Veatch Corporation through a

program of archival research, field investigation, data analysis, and report preparation. All work

was completed by personnel whose qualifications meet or exceed those established by the

Secretary of Interior in the fields of history and architectural history, and with special expertise

in engineering. Archival research included primary and secondary sources at the Monroe County

Historical Society, Monroe County Library, archival holdings of Detroit Edison Company, and

the University of Maryland Library. Much of the information included in this report was gleaned

from drawings on file at the plant and through discussions with various plant personnel. Other

sources are listed, as appropriate. Field investigations were completed during the week of

December 15th, 2008.
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The plant possesses significance -under National Register Criterion A for its role in the

development of the nuclear power industry in the United States, and under Criterion C for the

engineering design of the reactor and its associated components. Although components of the

plant were removed during initial decommissioning in 1975 and subsequent salvage and

remediation efforts to remove residual sodium and radiation contaminated materials, the facility

retains sufficient physical integrity, supported by extensive archival evidence, to convey the

significance of the plant. The Enrico Fermi Atomic Power Plant (Fermi 1) retains those

characteristics of significance and integrity necessary for National Register consideration.

Should the Michigan State Historic Preservation Office concur with this recommendation, the

undertakings proposed by Detroit Edison Company will have an adverse effect on the historic

property requiring further consultation to identify measures to avoid, minimize, or mitigate

adverse effects.

The preservation of neither the plant nor objects from the plant is feasible. The site of Fermi I

also includes Fermi 2, an operating nuclear power plant. Physically keeping the plant achieves

no preservation purpose as access to the site is severely restricted, and the public would gain no

interpretive understanding of the plant. Displaying objects from within the plant is also

problematic due to the size of the hardware, the difficulties of radiation contamination,, and that

some of the components are radioactive due to exposure to the reactor. Additionally, the

significance of the plant is the overall process of using atomic power to generate electricity, not

isolated components. As a result, alternative mitigation strategies will need development.

The authors wish to thank all the employees of Detroit Edison Company for their cooperation

and courtesy during the preparation of this report. Special thanks are extended to Ms. Lynne

Goodman and Mr. Brian Duke who took time from their busy schedule to serve as escorts, for

providing unlimited access to archival materials, and for answering countless questions.

A Primer on Nuclear Energy

To understand the Enrico Fermi Atomic Power Plant (Fermi 1), and the various components and

equipment that comprise the plant, an understanding of the basic processes of generating

electricity with atomic power is necessary. Unlike conventional power plants that use natural
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gas, coal, or fuel oil to fire boilers that create steam, atomic power plants use the heat generated

in the core of an atomic reactor to generate steam power. Energy, in the form of heat, is

generated in the reactor's core by a process known as fission. Fission happens when an atom is

struck by a free neutron; a subatomic particle. As the nucleus of the target atom absorbs the

neutron, it becomes unstable and splits into two different elements. This process of splitting the

atom, or fission, generates energy based on Einstein's Theory of Relatively where the energy

released is equal to the mass of the object times the speed of light squared. From this theory,

even minute particles of mass produce large amounts of energy (Wamow 1984: n.p.).

As research into fission advanced in the early decades of the twentieth century, it became clear

that the heaviest atoms, such as those of uranium, provided the most abundant amount of

energy.' While researchers were able to observe the energy released from small amounts of

uranium bombarded by a neutron source, a self-sustaining chain reaction was required to produce

sufficient energy for commercial or military applications. All radioactive materials emit

neutrons through natural decay; for some materials this is measured in days, for others in

thousands of years. The task facing scientists was to have enough mass, and the concomitant

release of neutrons, so that with each fission event, surplus neutrons were released to interact

with other atoms thus establishing a self-sustaining reaction.

Another problem was controlling the reaction. For the generation of atomic power, the reactions

must take place at a determined rate. In nuclear weapons, for example, the fission process is

uncontrolled resulting in the almost instantaneous release of massive amounts of energy. This

clearly would not work for other applications of atomic energy. To control the release of energy,

rods of material that absorb large quantities of neutrons are used as a "poison" to slow or halt the

reaction. These rods are usually made of a boron alloy; those used for regulating the fission

process are called control rods. A separate set of rods, or safety rods, can be quickly inserted to

totally stop the reaction (Warnow 1984: n.p.).

As the study of atomic physics continued in the later years of the twentieth century, the term "fissile material"
became associated with any material fissionable by slow neutrons. The three fissile materials most widely used are
U211, U2` (both uranium isotopes with atomic weights of 233 and 235, respectively), and pU239 (an isotope of
plutonium with an atomic weight of 239) (United States Nuclear Regulatory Commission 2008a).
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Controlled fission was demonstrated first at the University of Chicago. In 1942, under the

bleachers of the football stadium, Enrico Fermi constructed a large pile of uranium blocks with

graphite blocks as a shield. As the control rods were slowly withdrawn, the fission reaction

increased and became self-sustaining, a stage known as reaching a critical state. To avoid any

radiation hazard to the assembled team of scientists and spectators, Fermi ordered the insertion

of the safety rods after a few minutes. The world's first documented release of atomic power had
2occurred. Although the possibilities for atomic energy were limitless, there was also concern.

Leo Szilard, a contemporary of Fermi who also performed research into atomic power, attended

the experiment:

There was a crowd there and when it dispersed, Fermi and I stayed there alone.
Enrico Fermi and I remained. I shook hands with Fermi and I said that I thought
this day would go down as a black day in the history of mankind. I was quite
aware of the dangers. Not because I am so wise, but because I have read a book
written by H.G. Wells called The World Set Free. He wrote this before the First
World War and described in it the development of atomic bombs, and the war
fought by atomic bombs. So I was aware of these things. But I was also aware of
the fact that something had to be done if the Germans get the bomb before we
have it. They had knowledge. They had the people to do it and would have
forced us to surrender if we didn't have the bombs also. We had no choice, or we
thought we had no choice (Warnow 1984: n.p.)

The Origins of Atomic Energy and the History of Fermi 1

Scientists have long examined the seemingly strange properties of elements now known to be

radioactive. In 1789, German chemist, Martin Heinrich Klaproth, discovered the element of

uranium and named it after the planet Uranus, which had been recently discovered (Wood

2007: 1). Uranium metal was first isolated in 1841 by Eugene-Melchior Peligot (Wood 2007: 1).

Experimentation with radioactive elements continued through the late nineteenth century by

many scientists through out the world.

The beginning of the twentieth century saw many great advances in the understanding and
f-

knowledge of nuclear science. In 1903, French physicist Henri Becquerel was awarded the

Nobel Prize for his discovery that uranium had natural properties that caused photographic

2 As an additional measure of safety, Fermi used a system of ropes and pulleys to suspend a blanket of poison above
the pile that could be quickly dropped if the reaction progressed too quickly. The acronym for this safety device is
still used today to describe an emergency shutdown of a reactor: Safety Cut-off Rope Axe Man or SCRAM (Duke
2008).
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negatives to become cloudy (Wood 2007:2). Marie and Pierre Curie shared Bequerel's Nobel

Prize for continuing Bequerel's observations and discovering thorium, another element that

exhibited properties similar to uranium. They coined the term "radioactive" to describe this

property (Henderson 2000:2-3).

Two years later, Albert Einstein developed his Theory of Relativity through which he

demonstrated that mass theoretically can be converted into energy. His theory explained how a

sustained nuclear reaction could produce energy despite no apparent energy source (Henderson

2000:4; U.S. Department of Energy n.d.:3). He received the Nobel Prize in 1921 for his work in

physics. Einstein's theories have been the basis for many experiments with nuclear energy.

With the outbreak of World War II, he was forced to flee to the United States because he was

Jewish and did not want to provide any kind of support to the Nazis (Nobel Foundation

n.d.:online biographies). Einstein provided such an important contribution to modem science

that he was named Times "Man of the Century" in 1999.

Another great leap in understanding radioactivity occurred when Frederick Soddy, an English

chemist, discovered that naturally occurring radioactive elements came in a variety of forms that

were chemically identical but varied in weight. His discovery in 1911 revealed that atoms had a

distinct structure, and that radioactivity resulted when the structure of the atom changed. He

termed these differing structures "isotopes" of the main element from which they were derived

(Wood 2007:2). These isotopes would play an important role in the development of both nuclear

power and atomic weapons.

The potential for energy derived from atoms became possible during the 1930s. In 1932, British

physicist, John Cockcroft along with his Irish partner, Ernest Walton successfully split the atom

with high speed protons. By bombarding lithium with high speed protons, helium along with

other byproducts was created. They were also awarded the Nobel Prize for their work in 1951

(Nobel Foundation n.d.:online biographies).

In 1939, German physicists, Otto Hahn and Fritz Strassmann, together with Austrian physicist,

Lise Meitner and her nephew, Otto Frisch, expanded on Cockcroft's experiments and split
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uranium atoms through fission (Henderson 2000:4). During the fission process, some of the

uranium's mass was converted into energy, confirming Einstein's Theory of Relativity. The

potential for a self-sustaining uranium fission reaction to generate extraordinary amounts of

continuous energy was realized (Henderson 2000:4).

With the outbreak of World War 11, the threat of the Nazis harnessing the power of the atom for

military use became a legitimate fear. In response to this possible threat, the United States Army

initiated a top secret project known as the Manhattan Project to develop the United States nuclear

abilities. Starting from a small scientific program in 1939, the Manhattan Project developed into

a multi-billion dollar scientific mission to develop atomic weapons as well as nuclear energy

(Henderson 2000:22). J. Robert Oppenheimer led scientists located in Los Alamos, New Mexico

in the development of the first atomic bomb. Two other facilities, Hanford, Washington, and

Oak Ridge, Tennessee, operated to produce the uranium-235 and plutonium required for fission

in atomic weapons, and later for nuclear power plants. Following World War 11, the Manhattan

Project continued to control the production of atomic weapons until the formation of the Atomic

Energy Commission (AEC) in 1947.

The potential to harness nuclear power required a self-sustaining nuclear reaction continually

generating power. In 1942, Enrico Fermi, an Italian-born physicist, oversaw the first controlled,

self-sustaining nuclear chain reaction in a lab located under the University of Chicago's football

stadium. He had been actively studying radioactivity and the atom since the 1920s. He was one

of the first to realize that Einstein's Theory of Relativity revealed a large amount of potential

nuclear energy waiting to be harnessed. He moved to Canada and then to the United States in

the 1930s to escape Fascist pressures and to protect his Jewish wife. He was awarded the Nobel

Prize in physics in 1938 for his work with induced radioactivity while still in Europe. With the

start of the Manhattan Project, Fermi's work took on even more importance. Following his

successful self-sustaining nuclear chain reaction experiment in Chicago, he went to work at Los

Alamos and helped Oppenheimer develop the atomic bomb. He has been recognized as one of

the most important scientists of the twentieth century.
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On July 16, 1945, the first nuclear bomb was detonated at the Trinity site located on what is now

White Sands Missile Range in New Mexico (U.S. Department of Energy n.d.:12). The yield of

the plutonium implosion bomb was equal to approximately twenty kilotons of TNT (Plate 2).

The destructive capabilities of atomic bombs were instantly recognized (World Nuclear

Association 2005). This event is widely considered the beginning of the nuclear age.

The first atomic bomb utilized against an enemy target was dropped over the Japanese city of

Hiroshima on August 6, 1945. The bomb, "Little Boy," was an untested uranium gun-type bomb

that detonated successfully with a yield of approximately 13 to 18 kilotons of TNT. Three days

later, "Fat Man", a plutonium implosion bomb, was dropped over the Japanese city of Nagasaki

(Barnaby 1977:49, World Nuclear Association 2005).

Japan surrendered following the second atomic blast because of the bomb's destructive

capabilities; however, no more atomic weapons were ready for deployment. The use of the two

atomic bombs against Japan, particularly its destruction to the civilian population, has remained

controversial. While many Japanese citizens lost their lives to the bombs, a large scale invasion

of the Japanese homeland would have probably cost more lives, both American and Japan ese,

than the bombs claimed. The energy of the atom was no longer theoretical, and many scientists

involved. in the Manhattan Project realized that they had unleashed a power into the world

capable of destroying humanity (Henderson 2000:33, 180).

Following the war, many scientists turned their attention on harvesting the power of the atom for

peaceful purposes. The first process in this transformation came in August 1946, when President

Harry S. Truman signed the Atomic Energy Act of 1946 into law. This act established the

Atomic Energy Commission which replaced the Manhattan Project on January 1, 1947. This

switched oversight of the United States nuclear programs from the military to civilian control

(World Nuclear Association 2005).

In 1948, plans to commercialize nuclear power were developed by the United States

government's Argonne National Laboratory and by the Bettis Atomic Power Laboratory

operated by the Westinghouse Corporation. The production of electricity for consumers by using
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nuclear power appeared to be a possible solution to the growing demand for energy in the United

States (World Nuclear Association 2005).

As the Cold War continued to intensify between the United States and the U.S.S.R., nuclear

power and national security became intertwined. Physicists had been working on a theoretical

nuclear reactor that could produce both power and nuclear fuel at the same time. The theoretical

breeder reactor had the potential to help supply electricity while maintaining supplies of

relatively scarce nuclear fuels for other nuclear power plants around the country (Henderson

2000, p. 36-7, World Nuclear Association 2005).

In December 195 1, the Experimental Breeder Reactor I located at the Idaho National

Engineering and Environmental Laboratory became the first nuclear reactor in the world to

successfully produce electricity. The first electrical output only lit four 200-watt light bulbs, but

was increased to eventually power the entire building. Along with electricity, the reactor also

produced fissionable fuel materials during its operation (U.S. Department of Energy n.d.:12).

The reactor suffered a partial meltdown in 1955, but was repaired and continued experimentation

until it was finally decommissioned in 1964.

On August 30, the Atomic Energy Act of 1954 was signed into law. The primary purpose of the

act was to ."make our nation's' legislative controls better conform with scientific, technical,

economic, and political facts as they exist today." This act was passed to amend the Atomic

Energy Act of 1946. It expanded private involvement in the nuclear industry while establishing

the strictest Federal Government regulations over any single industry in the United States. The

Atomic Energy Commission (AEC) was required to encourage private participation . in the

nuclear industry, but required a structure of regulations to protect the public health and safety as

well as to provide defense and security over the nuclear resources (Alexanderson 1979:98).

In January 1955, the AEC launched its Power Demonstration Reactor Program to spark private

interest in nuclear power plants. Several power plants were proposed under the program

including the option of constructing a fast breeder reactor that produced plutonium while

producing power. The plutonium could be used to fuel -other nuclear power plants while the
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production of electricity could supplement the process. The fast breeder reactor also was seen as

a way to guarantee a steady supply of fuel grade nuclear materials and replace reliance on

unsecured foreign supplies of raw materials (Alexanderson 1979:98). A licensing agency was

established to handle the application process necessary for permitting the construction of such a

reactor.

The Atomic Power Development Associates (APDA) was incorporated to develop proposals for

the construction of a privately funded fast breeder reactor (Alexanderson 1979:58). The APDA

developed plans and specifications for a fast breeder reactor and began to solicit and to evaluate

bids for the principle components of the reactor. A separate and independent corporation to own,

construct, and eventually operate the reactor was created to overcome some limitations of the

APDA. In January 1956, the Power Regulator Development Company (PRDC) filed an

application to construct a fast breeder reactor at a site located at Lagoona Beach, Michigan

(Alexanderson 1979:xxi). While PRDC maintained primary control over the reactor, APDA

continued to provide support and technical expertise to PRDC until Fermi 1 was initially

decommissioned in 1975.

Construction on the marshy site began with grading and filling in April 1956 (Plate 3). The AEC

granted PRDC a construction permit on August 4, 1956, and the official ground breaking was

held four days later (Alexanderson 1979:xxi). The United Automobile Workers, the

International Union of Electrical Workers, and the United Paperworkers filed a petition for

intervention against PRDC's construction permit to AEC. On January 8, 1957, hearings began

on PRDC's application and its construction permit (Alexanderson 1979:xxi).

With continuing legal pressures, the AEC issued an order in December 1958 reconfirming its

previously issued construction permit for PRDC. The American Federation of Labor and the

Congress of Industrial Organizations (AFL-CIO) filed an appeal to the U.S. Court of Appeals

arguing that the AEC's permitting process was illegal and violated AEC's own regulations. The

AFL-CIO argued that the same safety requirements for an operation license were not applied

during the construction permit phase, so the safety findings for the construction permit could

potentially allow for operation of an unsafe reactor since great pressure would be exerted to issue
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the operating license due to the huge capital investment in construction of the plant

(Alexanderson 1979:126-7).

On June 10, 1960, the U.S. Court of Appeals for the District of Columbia ruled against PRDC in

a 2-1 decision and set aside the AEC construction permit (Alexanderson 1979:xxi). The court

ruled that the AEC did not properly make the same definitive findings of safety for the

construction permit phase as required for issuing the operation license. The Court of Appeals

also amended the Atomic Energy Act of 1954 stating that Congress intended "compelling

reasons" to allow construction of a large reactor near a population center and no such reasons

were demonstrated in this particular case (Alexanderson 1979:127).

The AEC and PRDC promptly filed their case before the Supreme Court. On June 12, 1961, the

Supreme Court ruled in favor of AEC and PRDC in a seven-to-two decision. The Supreme

Court ruled that the AEC had indeed adequately considered both the safety and site factors as

well as followed the regulations and statutes required when reviewing PRDC's original

construction application (Alexanderson 1979:128).

While the application remained embattled in the courts, design and construction of the Fermi fast

breeder reactor continued despite the risk of the courts siding against the project (Alexanderson

1979:128) (Plate 4). On September 21, 1957, construction was completed on the steel reactor

containment building, and it was successfully pressure tested. On May 1, 1958, the reactor

vessel for the fast breeder reactor was delivered to the site (Plates 5 and 6). On December 1,

1960, the primary system for the reactor was filled with sodium. Six months later and three days

prior to the Supreme Court ruling, the first fuel elements for the reactor were delivered

(Alexanderson 1979:xxi). A week after the Supreme Court ruling, the Detroit Edison Company

turbine generator for Fermi underwent operational tests. On October 11, 1962, the Advisory

Committee on Reactor Safeguards (ACRS) notified the AEC the Fermi reactor could operate up

to 1 MW(th) 3 because the reactor could operate "without undue hazard to the health and safety

of the public" (Alexanderson (1979:xxii). Fermi was granted a 1 MW(th) operating license by

AEC on May 10, 1963 (Alexanderson 1979:xxii).

3 MW(th) - Megawatt Thermal - measurement of heat.
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Fermi 1 reactor "went critical" for the first time on August 23, 1963 (Alexanderson 1979:219).

The reactor had achieved a continuous self-sustaining nuclear chain reaction necessary for stable

operation. Low power testing of the reactor continued successfully through 1964. On March 12,

1964, an application for a 200 MW(th) operating license was filed with the AEC. The labor

unions, who had opposed the construction of the plant, offered no intervention against the high

power license. After a few questions about the steam generators were answered, the high power

license was issued for Fermi by AEC on December 17, 1965 (Alexanderson 1979:221).4

Testing of the reactor continued while the power was gradually increased. The reactor operated

at 100 MW(th) for the first time on July 8, 1966 (Alexanderson 1979:xxii). The potential of

Fermi was demonstrated from August 5-7, 1966 when the reactor operated at full power for 53

uninterrupted hours generating over 1,000,000 kWh 5 of electric energy. Following this

successful run, further testing of the reactor at low and mid power continued through September

1966 (Alexanderson 1979:222).

On October 5, 1966, a major incident with the reactor forever changed the future of Fermi 1.

The reactor was scheduled for a test program, which required operation at a power level below

levels already achieved (Alexanderson 1979:227). The testing aimed at determining why

unexpected temperature readings were observed in different portions of the reactor. During the

test, unexpected high temperatures were noted within the reactor. While the temperature data

was being analyzed, the radiation alarms in the upper reactor building's ventilation exhaust ducts

went off, which automatically isolated the containment building (Alexanderson 1979:229). The

safety rods were promptly inserted into the reactor core and stopped the nuclear chain reaction.

Reaction to the accident came swiftly. Shortly after the radiation alarms sounded, personnel

responsible for health at the plant began testing radiation levels. The radiation leak was

determined to have been local and confined (Alexanderson 1979:230). It was also determined

that none of the sodium coolant had leaked during the accident. The reactor had been properly

shut down by the safety rods and posed no additional danger. The local newspaper, Monroe

4 "The reactor plant was designed for a maximum capacity of 430 MW(th); however, the maximum reactor power
with the first core loading (Core A) is 200 Mwt" (Fermi 1 Retirement Report).
5 kWh - Kilowatt Hour - measurement of electricity multiplied by number of hours
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Evening News, reported the next day that no radiation above normal levels was released and no

danger was posed to employees because the initial radiation was not dangerously high and

natural decay rapidly reduced it (Alexanderson 1979:230).

Following the accident, investigations into its cause began almost immediately. The AEC

Division of Compliance was notified of the accident and sent an inspector to assess the, situation.

He agreed with the findings that the health and safety of the general public was in no imminent

danger. An analysis of the radioactive gas released during the incident revealed that the reactor

had suffered a partial meltdown. It was not known how much of the fuel had melted, how

damaged the reactor was, or what had caused the melting (Alexanderson 1979:230).

Investigation of the accident was hampered because of the inability to actually examine the

reactor core. The core was shielded and covered by the opaque liquid sodium coolant to protect

the workers at the plant. These safety measures made examining the reactor core difficult at

best. Moving or even vibrating the core could result in a reorganization of the fuel rods and

could have led to an uncontrollable reaction resulting in a full meltdown (Alexanderson

1979:23 1). Fortunately, the safety rods had been easily inserted into the core and had been tested

for freedom of movement which showed that the overall structure of the fuel assembly was

maintained during the accident. Although it was apparent that the core suffered some damage,

the degree of the damage appeared to have been minimized and posed no additional threat of

further meltdown (Alexanderson 1979:233-4).

It was determined that the most likely cause of the accident was a localized, but severe blockage

in core subassemblies. The cause of the blockage was not known, and speculation ranged from a

loose metal support plate, to wadded tape or rags, to an air bubble (Alexanderson 1979:236).

After determining that the reactor was stable and posed no additional dangers, it was slowly

drained of sodium to expose the fuel subassemblies to determine the extent and location of

damage. Two fuel subassemblies were found to be fused together. After the subassemblies were

separated and removed from the core, it was determined that a significant amount of the fuel had

melted in the subassemblies (Alexanderson 1979:239).
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In August 1967, a boroscope viewing device along with a light was lowered down into the

meltdown pan where the suspected plug occurred (Alexanderson 1979:240) (Plate 7). A piece of

what appeared to be crumpled sheet metal was observed (Plate 8). The origin of the sheet metal

could not be determined, and a device to move'the object for better viewing was fashioned.

After much debate and reconstructing the offending object, it was determined that one of six

zirconium metal liners located in the inlet of the coolant subassembly had detached and became

clogged in the system. These zirconium liners were not on the original construction drawings,

but a photograph of the inlet taken during construction confirmed the identity of the blockage

(Alexanderson 1979:241-2) (Plate 9).

Once the object was identified, the challenging problem was faced of how to remove not only the

one zirconium liner which had detached, but also the other five liners that might potentially

detach when the reactor was restarted. It was determined that the easiest way to remove the

detached object was by using a grabbing tool capable of manipulating the item through a

fourteen inch coolant pipe (Alexanderson 1979:244-5). As work progressed on removing the

object, a new problem emerged. There were only four zirconium liners attached to the inlet

plenum; a second dislodged segment was in the reactor. It was located under the lower support

plate, but there were no tools or procedures for reaching this part of the reactor. By chance, in an

attempt to insert the boroscope through the support plate, the liner was accidently touched, and it

fell to the floor of the reactor where it was in a position for removal. After successful removal of

the first liner, an electrical arc tool was developed to melt the screws holding the remaining four

liners which would then be removed the same way as the first one (Alexanderson 1979:247).

Finally on December 16, 1968, the final zirconium liner was removed (Alexanderson 1979:xxii).

Following the removal of the zirconium liners, repairs to the reactor and coolant system restored

Fermi back to operating condition. In August 1969, the sodium coolant was refilled to prepare to

restart the reactor (Alexanderson 1979:xxii). On February 10, 1970, the AEC, in concurrence

with the ACRS, granted permission to reload fuel and operate the Fermi 1 reactor up to 200

MW(th). Then three years, nine months, and thirteen days after the accident, the reactor once

again began operation and achieved criticality on July 18, 1970 (Alexanderson 1979:249).
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In late 1970, PRDC developed a plan to upgrade the reactor to a uranium oxide core at a cost of

approximately $50 million (Alexanderson 1979:396). The plans were submitted to the AEC and

received Congressional approval contingent on PRDC's ability to raise about $41 million to

finance the project. In June 1972, the AEC demanded PRDC justify why the operating license

for the reactor should be extended after its expiration date and why the reactor should not be

decommissioned and dismantled (Alexanderson 1979:xxii). PRDC responded to AEC in July,

but the response was rejected by the AEC because PRDC's financial situation did not warrant

further operations (Alexanderson 1979:396). Unfortunately, the money could not be raised and

the PRDC's executive committee decided to decommission the Fermi 1 reactor on November 27,

1972. Initial decommissioning of the plant was completed on December 31, 1975, and PRDC

was dissolved (Alexanderson 1979:xxii).

Although the Fermi 1 reactor was never commercially viable, the engineering and scientific

knowledge gained during its operation is priceless. While the pressurized and boiling water

reactors are the primary type in worldwide use, breeder reactors were constructed in several

countries including India, France, the United Kingdom, Germany, the former Soviet Union, and

Japan. The design of these reactors drew upon the expertise gained in constructing and operating

Fermi 1. Many of the experiments conducted within the reactor refined scientific understanding

of the nuclear power process. The reactor also demonstrated what could be achieved

scientifically with support coming almost completely from private industry (Alexanderson

1979:396). The Fermi fast breeder reactor was the only commercial sized, electricity producing,

breeder reactor constructed in the United States. The importance of the Fermi fast breeder

reactor is demonstrated by a statement made by the reactor's namesake, Enrico Fermi: "The

country which first develops a breeder reactor will have a great competitive advantage in atomic

energy" (Alexanderson 1979:397). The United States may no longer lead the world in fast

breeder reactor technology, but Fermi 1 demonstrated the possibility of harnessing the power of

the atom to generate electricity while producing additional nuclear fuel for other power plants at

the largest scale in the United States.
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The Basics of a Nuclear Power Plant

The generation of electricity is one of the non-military uses of atomic power. Although some

elements of the Fermi I reactor and associated steam-producing equipment differ from other

reactor types, the basic principle behind generating power with an atomic core is the same for all

reactor types. The core of the reactor contains a series of long fuel rods filled with a fissile

material such as U235 . Generally, as the reactor is brought up to power. by slowly withdrawing

control and safety rods, the fissile material becomes critical and heat is generated. Heat created

by the atomic reaction is dissipated by forcing a cooling fluid over the core. Depending on the

reactor design, cooling fluids include water, helium, or in the case of Fermi 1, liquid sodium

(chemical symbol Na). In some atomic power plants, the heated primary coolant was used to

heat another fluid to minimize the risk of downstream radioactive contamination (Plate 10). This

was done with a heat exchanger. Heat exchangers are large, cylindrical devices where a heated

fluid (the primary coolant) flows around a series of tubes and a second fluid (the secondary

coolant) is pumped through the tubes. As the primary coolant sacrifices its heat, it cools and is

recycled through the reactor core while the secondary coolant absorbs the heat. The coolant,

either from the primary or secondary loops, passes to another device, the steam generator. A

steam generator is also a type of heat exchanger with water pumped through the tubes where it is

heated to the point of producing steam (Plate 11). The steam is then used to power the turbine

generator (Plate 12). When the steam no longer has the energy to power the turbine, it passes to

another heat exchanger, the condenser where it cools and condenses back into water (Plate 13).

This condensate is then re-used in the steam production cycle.

The main difference between the Enrico Fermi Atomic Power Plant (Fermi 1) and other plants, is

that Fermi I was the nation's only commercial sized, liquid-metal cooled, fast breeder reactor

that produced electricity. Breeder reactors produce electricity in a manner similar to other

reactor types, but differ in that a blanket of non-fissile material, referred to as fertile, surrounds

the core. 6 The fuel within the core was composed of an alloy of uranium and molybdenum

enriched at an Atomic Energy Commission facility in Idaho (Alexanderson 1979:64). As fission

occurs within the core, neutrons bombard the blanket. Over time, the fertile blanket is converted

6 The blanket is made up of "fertile material." The major type of fertile material is U238 (United States Nuclear

Regulatory Commission 2008b)
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to Pu 239. By reprocessing the blanket, the fissile material can be extracted and re-used as an

atomic fuel source; the process actually produces more fuel than it consumes-hence the term

"breeder" reactor. 7 Design parameters of the Fermi I reactor estimated that it would take 10

years to manufacture enough fuel to start up another reactor, or the "doubling time." The major

concern regarding breeder reactors is the production of plutonium, which many detractors claim

could be used by emerging nations or terrorist organizations in the manufacture of nuclear

weapons. Although the reprocessing of the breeder blanket is extremely complex, a technology

not likely possessed by potential threats, design and construction of new breeder reactors was

virtually halted in the United States during the 1970s (Reinhold 198 1; Alexanderson'l 979).

The Enrico Fermi Atomic Power Plant-Fermi 1

The Enrico Fermi Atomic Power Plant (Fermi 1) is located on the same tract of land as the Fermi

2 Nuclear Power Plant, an active boiling water reactor operated by Detroit Edison Company.

Original decommissioning in 1975, and subsequent actions to remediate sodium and radioactive

contamination, resulted in the removal of process equipment including the primary and

secondary sodium piping, the steam generators, and ancillary equipment of the reactor; however,

numerous elements of the power plant remain.

The plant is composed of several interrelated buildings and structures; the complex of buildings

is irregularly massed and varies in height from one to six stories (Plate 14). The southernmost

portion of the plant, the turbine building, contains a four story block housing the conventional

equipment for power generation, such as the turbine generator and condensers; a taller, six-story

section contained feed water heaters and storage (Plate 15).. Immediately north of the turbine

building, a four-story structure held the steam generators and secondary sodium pumps used to

generate steam for the turbine. To the west of the steam generator building is the three-story

control room building and the office building. 8 North of the steam generator building is the

cylindrical reactor containment building, and extending further north is a gable-roofed trestleway

leading to the fuel and equipment repair building.* About midway down the length of the

7 For some reactor designs, such as those proposed for the Clinch River Fast Breeder Reactor in southeastern
Tennessee, the breeding process was estimated to produce 1.24 atoms of plutonium for every atom consumed in
fission (Reinhold 1981).
' When constructed, the office building also contained the plant cafeteria and kitchen.
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trestleway, a small building that housed ventilation equipment extends to the east. A separate

building is located west of the trestleway. This two story poured concrete and concrete block

building held the sodium tanks and control room for the liquid sodium system. The sodium

building is connected to the containment building with two, underground tunnels that held the

primary sodium piping and gas piping. East of the trestleway are two, one-story buildings. One

was used for pumping and treating water drawn from Lake Erie, the other for heat for the plant

and potable water treatment. The remaining building that was part of the original complex is

located southwest of the main plant. It originally served as the exhibit and visitor center, but is

now used for offices.

Turbine/Generator Building

The turbine generator building is a rectangular building with four and six story sections (Plates

16 and 17). The building is constructed primarily with a structural steel skeleton and sheathed in

Transite panels (Plate 18).9 The exception is the first two levels of the eastern portion of the

south wall adjacent to the transformer pad (Plate 19). This section is concrete block. The east

and west walls of the building are accented with vertical bands of contrasting fiberglass panels

and metal sash awning windows (Plate 20). The south wall of the building has a horizontal band

of metal sash awning windows in the fourth level to provide light to the turbine floor (Plate 21).

Floors of the first and third levels are concrete, with the remaining decking composed of steel

grating (Plate 22). Both sections of the building have flat roofs covered with a built-up roofing

system. A large, roller-type overhead door is located in the southwest comer of the four story

section of the building. Railroad tracks originally ran through this door and afforded access for

installing the turbine (Plate 23). The four story portion of the building holds the 150 megawatt

turbine/generator; the steam condenser; and associated pumps, heaters, and piping. 10 The first

and second floors of the building contain the condenser, located directly beneath the

turbine/generator, and condensate circulation pumps that took the condensate and transported it

to storage tanks in the top level of the six story section (Plates 24 and 25). Also located on the

9 Transite is an asbestos cement blend formed into corrugated sheets that was frequently used for industrial
buildings.
'0 Although this section of the building is technically four stories tall, there is no physical separation between the
third and fourth floors of the turbine bay where the uppermost level supports an overhead crane.
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first floor was the water treatment equipment, or demineralizer, air compressors, and the pumps

used for feeding condensate to the steam generators (Plate 26).

The turbine/generator is located on the third floor of the building (Plate 27). The turbine of the

plant is multi-stage with high pressure and low pressure vane assemblies. Steam from the steam

generators first entered the smaller, high-pressure section of the turbine. The steam exhausted to

heat exchangers, called re-heaters that flanked the turbine (Plate 28). A small amount of high

pressure steam was directed into the shell of the re-heaters that dried and added additional heat to

the steam that then passed through the low-pressure vanes prior to entering the condenser. The

upper level of the turbine bay contains the overhead crane used for assembling, and if needed,

disassembling the turbine for maintenance (Plate 29). The trolley held both 110 ton and 25 ton

mechanisms. Also located on the third floor, is the first of three feedwater heaters (Plate 30).

Feedwater heaters were used to elevate the temperature of the condensate flowing to the steam

generators. The remaining two feedwater heaters are located on the fourth floor of the six story

section of the building. The six story portion of the building housed the elevator in the northwest

comer, miscellaneous mechanical and maintenance rooms, and the condensate storage tank and

deaerator on the top floor.

Control Room and Office Building

The control room and office building are located north and west of the turbine/generator

building. The main structural system of the three story control room building is a steel skeleton

with the exterior, or west wall of the building sheathed in Transite (Plate 31). The south and east

walls, abutting the turbine/generator and steam generator rooms respectively, are constructed of

concrete masonry units. The north wall of the control room building, that closest to the reactor

containment building is 40-inch thick concrete (Plate 32). Like the turbine/generator building,

the flat roof of the control room building is covered with a built-up covering. Access to the

control room building on the west side is through a single-leaf door from the office building, and

through an exterior roll-up door with a small window. A single-leaf flush panel door in the north

wall provides additional access. These openings only provide access to the first floor of the

building that contained breakers, reostats, and an emergency generator. An interior staircase,

opening off the second level of the office building, leads to corridors on the second and third
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levels: the second level had various relay, analog computers, control equipment and the

instrument repair shop; the third floor had the main control room (Plate 33). The main control

room had a metal console for control of the various plant systems including the atomic reactor,

primary and secondary sodium systems, and the steam generator (Plates 34 and 35). The area

behind the console contained additional monitoring equipment, chart recorders that documented

plant functions, and numerous alarms and indicator lights (Plate 36). A second panel on the

north wall of the control room monitored the sodium service building. Behind the main panels

was a secondary system for remote operations of the crane and maintenance equipment within

the reactor containment building (Plate 37). Television cameras in containment provided visual

monitoring of maintenance activities (Plate 38). The west wall of the control room had an inset

window so that visitors could view the activities, and the south wall of the room held fixed sash

windows that could be sealed with a retractable metal screen (Plate 39). During the mid-1960s,

Detroit Edison Company constructed a conventional oil fired boiler to provide steam to the

turbines for use during peak loads (Plates 40 and 41). A second control panel was constructed in

the southern portion of the control room for operation of this boiler (Plate 42).

The office building is immediately west of the control building (Plate 43). The office building is

two stories in height with a structural steel skeleton sheathed in Transite. The west wall of the

building is detailed with a concrete block wall displaying the name of the power plant (Plate 44).

The west wall also holds the main entrance composed of a double-leaf full-light door with three

lights above the door (Plate 45). A shallow, flat-roofed canopy shelters the door and windows.

The south wall of the first and second levels, and the north wall of the second story are pierced

by ribbons of steel-framed awning windows (Plate 46). The northern portion of the building

once housed the cafeteria. Construction features are similar, with Transite-covered walls and

ribbon of awning windows. The original configuration of the first floor contained the cafeteria to

the north, a centrally located kitchen, a small conference room to the east, and offices and rest

rooms along the south wall (Plate 47). The upper level originally was designed with a double

loaded corridor opening into 12 offices. The partition walls were later removed creating a large

office area separated into cubicles.
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Steam Generator Building

North of the turbine/generator building and east of the control building is the area that housed the

steam generators and secondary sodium system (Plate 48). The east wall and the eastern half of

the north wall are constructed with Transite panels over a steel skeleton (Plate 49). The other

half of the north wall is a continuation of the protective concrete wall that forms the north wall of

the control building, although slightly thinner at 30 inches (Plate 50). The south and west walls,

separating the steam generator building from the control and turbine areas, is concrete block.

Access to the building is through a door leading from the control building to the west and a

roller-type overhead door and a personnel door on the east (Plate 51). The interior of the

building displays the structural skeleton and Transite panels. The main room is an uninterrupted

space approximately four stories in height. A metal platform extends along the north wall to

provide access to the steam generators and secondary sodium system components (Plate 52). A

30 ton overhead crane is located in the top of the room (Plate 53). The steam generators were

supported by heavy steel frameworks bolted into the concrete operating floor (Plate 54). The

secondary sodium pumps were located behind and slightly off-center of the steam generators

(Plate 55). Concrete block firewalls separated the three steam generators. This building has a

large basement or sump area beneath the operating floor (Plate 56). The secondary sodium flow

from the intermediate heat exchangers entered the building in the basement area and rose above

the operating floor to enter the sides of the steam generators. After passing through the

exchangers, the secondary sodium pumps would draw off the bottom of the steam generators and

return the liquid sodium to the intermediate exchangers through a second set of pipes in the

basement area. If necessary, the sodium could be displaced into sodium storage tanks also

located in the basement.

Liquid sodium reacts violently with water. In the event of a tube leak in a steam generator, it

was necessary to provide an emergency pressure relief system. This system comprised a

membrane installed in the upper portion of the steam generator that connected to a large pipe

extending to the outside of the building (Plate 57). A second membrane sealed the top of the

sodium separator unit that was attached to the exterior of the building (Plate 58). Reacted

sodium and water was collected at the bottom of the separator. These devices were nicknamed

KAPOW! pipes for the sound made if a sodium-water reaction took place (Plate 59).
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Reactor Containment Building

The most prominent building of the Fermi 1 complex is the reactor containment building (Plate

60).' The reactor building is composed of a steel cylinder measuring 72 feet in diameter, and

topped by a hemispherical dome. The building is partially underground with 69-feet of the

building above grade and 51 -feet below (Plate 61). The entire structure is supported by a heavy

concrete foundation with the lower floor of the building varying from 13 to 18 feet in thickness.

Constructed of 5/8 inch thick steel, the building is rated for an internal pressure of 50 pounds per

square inch; a safety feature designed to prevent leakage of any radioactive material in the event

of an accident. The building contains two openings for personnel and one large equipment door

used during fueling or defueling. The main personnel entrance is located in the southwestern

portion of the building. The entry has two heavy steel doors connected by a short tunnel creating

an airlock (Plate 62). The doors are similar to a bank vault with a central hand wheel that moved

large steel locking arms into rollers that pulled the door tightly against the jambs (Plate 63). The

personnel entry originally was accessed from the exterior of the building, but a simple, frame,

gable-roofed structure was later constructed to connect the entry to the trestleway (Plate 64).

Directly opposite the main personnel entry, a second opening of similar construction served as a

point of emergency egress (Plate 65). The large door is on the north side of the building (Plate

66). This opening provided access for the cask car used for inserting or removing fuel

assemblies from the reactor. The cask car moved from the fuel and repair building and through

the trestleway on a rail system. The door is a single leaf that was moved over the opening and

locked in place with a series of cams (Plate 67). A complex seal system was used on all the

openings to prevent leakage of any radiation from the building (Plate 68). During construction, a

temporary door on the west side of the building allowed for the installation of equipment; this

was later sealed with steel plates (Plate 69).

All equipment associated with the reactor, primary sodium pumps, and intermediate heat,

exchangers were housed within the containment building (Plate 70). Generally, all this

equipment is beneath the operating floor and inaccessible during this survey due to residual

radioactivity. Available drawings illustrate the locations of this equipment (Plate 71). The

reactor vessel and transfer rotor container are centrally located in the building (Plate 72). These

were placed in the building early in the construction process, and following the installation of
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necessary piping and associated equipment, a steel primary shield tank was constructed around

the vessel (Plate 73). Additional shielding was provided by filling the voids between the reactor

vessel and the primary shield tank with graphite blocks (Plate 74). After construction of

additional piping for the primary sodium system, a second shield wall of reinforced concrete was

poured around the shield tank (Plate 75). Work continued in the lower portion of the

containment building. This included installation of the shells for the three sets of primary

sodium pumps and intermediate heat exchangers, and the completion of piping for the secondary

sodium systems and connection to the sodium storage service building (Plates 76 and 77). The

piping ran through three, underground, concrete galleries (Plate 78). After completing the

majority of the construction in the lower portion of the reactor building, the reinforced concrete

operating floor was poured in place (Plate 79).

The upper level of the reactor building held fewer pieces of equipment than the lower level

(Plates 80 and 81). The seal plugs of the intermediate heat exchangers and primary sodium

pumps extended slightly above floor level; the electric motors for the sodium pumps were

mounted atop the seal plugs (Plates 82 and 83). The plugs were filled with '.'serpen ine

concrete, a mixture of concrete and asbestos fibers (Plate 84). Other features of the upper level

of the reactor building included the 150 ton compass crane located at the top of the cylindrical

walls (Plate 85). The crane rotated around its central axis following tracks along the walls.

There were several operating stations for the crane throughout the upper level (Plate 86). The

actual controls were mounted on a cart that was moved to a point in the building where the crane

operator had clear visual contact with the item being handled (Plate 87). To avoid the need to

enter the containment building to service the electrical system of the crane, cables were run

outside the building on an exterior rack. To connect the various parts of the reactor with the

control room, numerous penetrations were needed in the building walls (Plate 88). To prevent

the escape of any radioactive material, the penetrations were welded or brazed shut after

installation (Plate 89).

The dominant feature in the upper level of the building was the dome-shaped reactor machinery

cover that protected the operating equipment on top of the reactor vessel (Plate 90). In operation,

the interior of the dome was filled with an inert gas, such as nitrogen or argon, to purge moisture
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and prevent oxidation of the finely machined equipment. This steel structure extended above the

primary shield tank and also afforded some shielding (Plate 91). The cover was constructed in

two sections that nested together when removed from the reactor to conserve floor space (Plates

92 through 94). The two portions were held together with 40, 1 V2 inch bolts. Construction was

similar to the sodium water reaction system in the steam generators with a disc designed as a

striker plate that compressed corrugated metal discs (Plate 95). The lower disc was designed for

350 pounds per square inch, while the upper discs had crushing strengths of 900 pounds per

square inch. A total of 9,000 pounds of compressible metal were placed in the upper cover. The

types and functions of the equipment contained within the machinery cover is described in a later

section, but included the offset handling mechanism, the hold-down mechanism and control and

safety rod drives, the rotating seal plug and drive mechanisms, and the transfer rotor drive (Plate

96).

Cask Car Trestleway and Vent Building

The cask car trestleway extended north from the reactor building (Plate 97). The use of the cask

car is described in greater detail in the following section, but the basic function was to transport

fuel subassemblies between the fuel and repair building and the reactor building. The trestleway

is a metal frame, gable-roofed building covered with a combination of Transite and translucent

fiberglass panels (Plate 98). An extension at the top of the east wall of the trestleway supported

the electric cables that provided power to the cask car (Plate 99). The car ran down a pair of rails

set into the concrete floor (Plate 100). About halfway down the length of trestleway, a set of

large sliding doors are located in the west wall (Plate 101).11 Immediately opposite this opening

is the vent building (Plate 102). The vent building is a rectangular, concrete-block structure with

a flat roof (Plate 103). Metal, double-leaf, six-light doors originally opened the east and west

walls; however, only the exterior doors to the east remain (Plate 104). Latticework trusses

support metal decking covered by a built-up roofing system (Plate 105). The trestleway ends at

the fuel and repair building.

"The large sliding doors were added and the ventilation building was connected to the trestleway during the current
decommissioning project.
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Fuel and Repair Building

The fuel and repair building, or FARB, is the northernmost building of the complex (Plate 106).

The northeast section of the building is reinforced concrete with the rest of the building

constructed with a structural steel skeleton covered with Transite panels (Plate 107). A small,

Transite-sheathed, shed-roofed loading dock extends eastward from the concrete section. Other

exterior access points to the building include a large, roller-type overhead door in the northwest

comer, and a metal, single-leaf door in the southwest comer (Plate 108). Originally referred to

as the fuel cleaning and decay facility, the FARB was used to store new fuel for the reactor,

remove residual sodium from used fuel assemblies, remove the fuel from used assemblies for

decay and eventual disposal, and store the blanket assemblies prior to shipment to a processing

facility.

Like the reactor containment building, large portions of the FARB are below ground (Plates 109

and 110). Near the center of the building's lower portion is the large rotor and drive assembly

used to move fuel subassemblies from the transfer tank to the cleaning chamber, or to load new

fuel into the transfer tank (Plate I 11). The drive shaft for the rotor extends up through the

concrete floor of the FARB to the mezzanine level where a system of controls, motors, and

indexing switches moved and aligned the rotor (Plates 112 and 113). Large handling equipment

moved used and new fuel assemblies between the transfer tank and cask car. Immediately to the

west of the rotor chamber, is a deep concrete pit (Plate 114). This repair cell was designed for

holding plant equipment for repair, but was never completed. It was designed to allow workers,

shielded from the radioactive equipment by a leaded, glass block wall, to service equipment

using remotely controlled equipment; the repair cell was never used for this purpose (Plate 115).

East of the rotor chamber were two deep pools. The first, called the cut-off pool, was used to

remove the fuel from the reactor core subassemblies and cut the fuel and blanket material apart

(Plate 116). The second pool, or decay pool, held used subassemblies prior to off-site shipment

(Plate 117). Underwater tunnels, sealed by steel gate valves, connected the various parts of the

cleaning and storage areas of the FARB (Plate 118). The walls of the pools were marked to

identify the location of specific subassemblies, which were supported by upper and lower guides

(Plates 119 and 120).
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The main floor of the FARB is similar to many of the buildings in the Fermi I complex, a large

open space with exposed structural system and overhead crane; the crane in the FARB was rated

at 75 tons (Plate 1 2 1). Railroad tracks for the cask car were set into the concrete at the centerline

of the building. Directly over the basement-level rotor, was the transfer tank entrance port where

fuel sub-assemblies were lowered into the transfer tank for storage and subsequent movement to

the cleaning chamber (Plate 122). Slightly north of the transfer tank port is a removable section

of flooring that allowed access to the underside of the cask car (Plate 123). The heavy concrete

walls of the cut-off pool room extend approximately 30 feet above the floor of the FARB (Plate

124). The southern portion of the wall supports the roof of the cut-off pool room. Sections of

both the wall and roof of the cut-off pool room were removable to allow for installing and

maintaining equipment (Plate 125). The northern portion of wall enclosed the new fýel handling

room and the heavily reinforced room that contained the steam cleaning equipment (Plate 126).

As with much of the equipment at Fermi 1, the cleaning equipment was remotely controlled; the

only access to the room was through a removable section of the reinforced concrete roof of the

chamber (Plate 127). Beyond the decay pool was another room used for the receiving and

inspection of new fuel subassemblies. A test stand was installed in this area to measure and

weigh new fuel assemblies to strict quality control standards (Plate 128). The control room was

adjacent to the receiving area (Plate 129). An overhead monorail system in this room helped

move the subassemblies through an over-height door to the new fuel storage room (Plates 130

and 131). The walls of this room are also indexed to allow1or accurate record keeping of

subassemblies (Plate 132). The room is currently used as a break and change room, but the

underside shows the evenly spaced holes that held the fuel assemblies in place (Plate 133). A

dry-loading tunnel connected the receiving room with the transfer and rotor assemblies (Plate

134).

Sodium Service Building

The sodium service building contained the storage and purification equipment for the primary

sodium system (Plate 135). The service building has a reinforced concrete first floor, and a

smaller upper level of concrete block that housed the valve room (Plate 136). The construction

of the service building is heavier than othersin the Fermi complex with 30 inch thick walls

surrounding the storage tanks and six-foot thick walls around the purification equipment (Plate
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137). The roof of the first floor is also reinforced concrete of comparable thickness (Plates 138

and 139). The storage section of the building contained three, 15,000 gallon tanks and was held

at an ambient temperature of 150 degrees Fahrenheit to help keep the sodium in a liquid state

(Plate 140). Additional heating was provided by inductive heaters on the outside of the tanks.

The purification equipment is called a cold trap. Sodium becomes a solid at 208 degrees

Fahrenheit. As the level of impurities increases, the melting point also increases. By taking a

side stream of liquid sodium from the circulation loop and decreasing the temperature, the

impurities would solidify and drop from the stream. Continuous use of the cold trap insured that

the sodium stream would meet the standards necessary for efficient reactor operation. The

circulating lines to and from the reactor, entered the building through an underground concrete

tunnel. The only access to the storage and purification room was through massive removable

wall sections, and all wall penetrations into the building were heavily reinforced (Plates 141 and

142). Other parts of the sodium service building included the storage of inert gases and decay

tanks for used gases, and equipment used for the NaK cold trap cooling system. NaK is a

compound of sodium and potassium used to cool the purification system and for vapor traps, and

in various instrumentation lines throughout the plant. 12

Plant Services Building and Screen House

To the east of the main complex of buildings, are two, one-story buildings with concrete block

lower walls and an upper section with a steel frame and Transite sheathing (Plate 144). Both

buildings have flat roofs. The screen house pumped water from Lake Erie into the condenser to

cool the steam. Two large circulating pumps were used for this purpose, and screens and filters

prevented foreign objects from plugging the system (Plate 145). The plant services building

contained a small heating boiler, and the filtering and chlorination equipment needed to produce

potable water (Plate 146). After treatment, the drinking water was pumped to the nearby water

tower (Plate 147). The tower held 50,000 gallons of potable water, and an additional 100,000

gallons of condensate.

12 Many pressure and temperature recording devices use an extremely small diameter tube, or capillary, filled with a
compressible liquid. One end of the tube was fastened to a flexible plate. As the plate flexed with increased
pressure, the liquid in the tube was compressed and opened the spirals of a Bourdon unit. NaK was used in
capillaries measuring primary and secondary sodium, so that it would not react with the, primary or secondary
sodium coolant. While NaK itself is a reactive metal, it does not react with sodium (Plate 143).
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Ancillary Elements of the Fermi 1 Complex

Two auxiliary buildings and two objects of the Fermi I complex date to the original construction

period of the plant. The first building was constructed as the visitor's center (Plate 148). When

the plant was first opened, visitors were afforded limited access into the facility for tours, and the

visitor center housed a model of the plant and interpretive exhibits detailing the workings of an

atomic power plant. The building currently contains offices, and is located within the security

perimeter of the Fermi 2 power plant. The visitor center is a simple rectangular building

sheathed in metal panels with a flat roof. It is oriented to the southeast. The entry is located on

the southeast elevation and is accented by a stepped, projecting canopy. Access to the building is

through double-leaf full-light doors framed by fixed light sidelights and transom. Other

openings of the visitor center*are on the southeast and northeast elevations. To the right of the

entry is a horizontally oriented, fixed light window set high in the wall. Near the east comer of

the elevation is a two-light sliding window. The openings of the northeast elevation are near the

north comer and consist of paired, two light sliding windows (Plate 149). The sliding windows

are modem replacements. The building is surrounded by a broad, overhanging soffit. The

second building served as a construction office, break room, and change area. It is oriented to

the north, and is a long rectangular building with a gable roof (Plate 150). The walls and roof are

sheathed with metal panels. The north wall of the building contains I I bays with a single-leaf

two-light door near the eastern end. The remaining openings are filled with four-over-two

windows; the four pane sash is an operable awning window. The east and west elevations have
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lettered after completion of the newer plant; an object identical to the sign appears on a 1965

aerial photograph, several years before the construction of Fermi 2 (Plates 154 and 155).

Operation of the Enrico Fermi Atomic Power Plant (Fermi 1)

Although Fermi I was in service for only a short period of time, the operation of the plant is well

documented. A brief summary of the basic operating procedures and function of the plant is

provided here to relate the various buildings to the generation of atomic energy. The main

components of the plant were designed so that all operations were remotely controlled. This was

imperative to safe operation due to the use of liquid sodium in both the primary and secondary

systems. Sodium reacts violently with water creating a highly caustic residual product, sodium

hydroxide, and hydrogen gas. In the presence of oxygen, the hydrogen explodes'. Additionally,

the rapid oxidation of the sodium metal upon contact with air created sufficient heat to ignite

flammable materials. For this reason, all sodium systems at the Fermi plant were totally sealed,

and a constant blanket of inert gas was maintained in all vessels, storage areas, and the lower

level of the reactor containment building. The sodium systems exacerbated the already complex

operations at a nuclear power plant. Unlike other reactor designs, such as those employing

pressurized or boiling water, Fermi I components in contact with the Sodium could not be

opened even if the plant was in cold shutdown. Another factor in the operation and maintenance

of the reactor was heat. Sodium solidifies at slightly over 200 degrees Fahrenheit (93 degrees

Celsius). To prevent this, the reactor and sodium systems were constantly heated.

The reactor vessel is the most complex piece of equipment at the plant. The core of the reactor

was slightly off-center within the vessel (Plate 156). The core contained 91 fuel subassemblies

for the generation of heat, 48 subassemblies immediately surrounding the core as an inner radial

blanket, and 500 assemblies around the periphery of the core as an outer radial blanket (Plate

157). Control was provided by two control rods and eight safety rods (Plate 158). The location

of the neutron source was at the comer of the core subassemblies. 13 Thermal shielding was

provided by an outermost ring of steel rods. The entire assembly was further shielded by a steel

13 A neutron source was a radioactive material with a rapid decay rate. It emitted large numbers of neutrons and was

used to initiate the reaction that led to criticality.
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enclosure. The distances between each of the subassemblies was carefully controlled; too close

and the reaction could not be controlled, too far apart and a critical state was not reached.

Each subassembly was slightly over eight feet in length (Plate 159). The lower portion of the

subassembly was the nozzle end. When firmly seated in the lower support plate, a spring opened

the nozzle, and liquid sodium flowed up through the assembly during operation. The top of each

subassembly had a conical handling head (Plate 160). The radial blanket subassemblies

contained only the material for conversion into new fuel, usually U238 . The middle 33 inches of

the core subassemblies contained the atomic fuel in 144 fuel pins (Plates 161 and 162). Above

and below the fuel pins were 17 inch sections of breeder material; this was called the axial

blanket. The subassemblies were held in place by the hold down mechanism (Plate 163). This

assured that each subassembly was firmly seated in the support plates, and also to counteract the

upward forces of the flow of liquid sodium. The control and safety rods ran through the middle

of the hold down mechanism.

The flow for each of the three sodium pumps/ifitermediate heat exchanger systemsbegan with

heated liquid sodium flowing off the top of the core to the heat exchanger through a 30 inch pipe

(Plate 164). A second 30 inch line connected the bottom of the intermediate heat exchanger to

the inlet of the sodium pump (Plate 165). The discharge side of each pump measured 16 inches

and was split into a 6 inch line that delivered sodium to the radial blanket, and a 14 inch line that

served the core (Plate 166). This completed the primary sodium loop. Each intermediate heat

exchanger had two 12 inch inlets and two 12 inch outlets for the secondary sodium (Plate 167).

The outlet flow fed into 18 inch lines that carried the heated secondary sodium to the steam

generator building through the underground sodium galleries. After entering the steam generator

building, each large line split into two 12 inch lines that entered opposite sides near the top of the

steam generators. The secondary sodium pumps were fed through an 18 inch line off the bottom

of the steam generators; the return to the intermediate exchangers was identical with 18 inch

lines in the sodium galleries that split into two 12 inch feed lines. Water entered the top of the

steam generators, and the steam also exhausted from the top (Plates 168 and 169). The steam

lines from all three steam generators combined into a single, 17 inch main steam line that led to

the turbine (Plate 170). Design parameters for the various systems are listed in Table 1.
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Table 1. Design Pa ameters for Fermi 1 (Courtesy Detroit Edison Company)
Primary Sodium Secondary Sodium, Steam at Turbine
Temperature, F Temperature, F

Inlet Outlet Inlet Outlet Pressure, PSI Temp.,
600 900 520 820 900 780

'fhe difficulties in fueling and refueling a liquid-metal cooled reactor prompted the designers of

the Fenni plant to develop innovative ways to remove the subassemblies and safely store them.

This was accomplished through the use of the offset handling mechanism (Plate 171). The offset

handling mechanism was 36 feet long with a portion of this extending above the top of the

reactor vessel. In operation, the mechanism could grasp the conical handling head and raise it

out of its spot in the reactor core. To reach all portions of the reactor, the mechanism was

mounted in a rotating shield plug that fit into the top of the reactor vessel (Plate 172). The plug

measured slightly over 9 feet in diameter at the top and 12 feet in height. The plug was stepped

to reduce the diameter to slightly under 9 feet at the bottom (Plate 173). The offset handling

mechanism and the hold down device were the major pieces of equipment mounted on the plug

cover, but there were also penetrations for thermocouple cables and access points for the control

rod guide tubes (Plate 174). Gear teeth were machined into the sides of the cover, and an electric

motor was used to turn the plug as needed (Plate 175). The voids in the plug were filled with

canned graphite-graphite blocks held in stainless steel cans (Plate 176). The plug weighed

about 140,000 pounds (Plate 177).

During fuel handling, the offset handling mechanism would withdraw a subassembly from the

core then rotate to a spot above the transfer rotor (Plate 178). The transfer rotor was within a

container that was an integral part of the reactor vessel. The subassembly was placed in a pot

within the rotor. The rotor was turned approximately 180 degrees to align with an exit pipe that

passed through the primary shield tank and ended at the top of the concrete operating floor (Plate

179). The cask car was aligned with the top of the exit pipe, and a special fitting connected the

car with the pipe (Plate 180). This allowed for a continuous gas purge to prevent air from

entering the pipe or the reactor itself (Plate 181). The gripper assembly of the cask car was

lowered into the exit pipe and attached to the subassembly. The subassembly was raised into a

rotating cask in the car, which could be rotated to receive another subassembly. The original
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cask car held I I subassemblies (Plate 182). Once the cask car was filled, it moved through the

trestleway into the fuel and repair building. A reverse procedure was used to lower the

subassembly into a second rotor that placed it beneath the cleaning and transfer chamber (Plate

183). The subassembly was lifted into the chamber where it was cleaned with high pressure

steam to remove residual sodium. The heavy construction of the cleaning chamber withstood the

effects of the sodium water reaction. After cleaning, the subassembly was lowered into a water

transfer tunnel and moved to the cut-off pool (Plate 184). To install new subassemblies, a

similar process was completed with new assemblies moving through a dry tunnel to the transfer

tank and lifted into the cask car for transfer to the reactor building. This system was used until

1968 when a new fuel transfer facility was completed. This system followed a similar procedure

as the original, but had differences. The transfer car held a single subassembly, and the gripper

portion was separate from the car (Plate 185). Grippers were erected in both the fuel and repair

building and in the reactor building (Plates 186 and 187).

National Register of Historic Places Evaluation

The Enrico Fermi Atomic Power Plant (Fermi 1) was evaluated against National Register

Criteria f6r Evaluation listed at 36 CFR 60.4 and guidance provided by National Register

Bulletin 15: How to Apply the National Register Criteria for Evaluation (National Park Service

1991). Additional information on evaluating the Fermi I complex was obtained from Balancing

Historic Preservation Needs with the Operation of Highly Technical or. Scientific Facilities

(Advisory Council on Historic Preservation 1991). As the complex was constructed in stages

between 1956 and 1960, National Register Bulletin 22: Guidelines for Evaluating and

Nominating Properties that Have Achieved Significance Within the Past Fifty Years was also

consulted (National Park Service 1998).

The Enrico Fermi Atomic Power Plant (Fermi 1) was the only commercial size fast breeder

reactor constructed in the United States that generated electricity. Without precedent, the

designers of the plant drew upon their engineering expertise to develop innovative, and unique,

solutions to the problems foreseen in operating the liquid-metal. cooled reactor. Although the

plant operated for only a short time, and no larger, electricity-producing, commercial breeder

reactors were constructed in the United States, lessons learned during operation of the plant
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contributed to engineering innovations in other types of nuclear plants in the United States and

breeder reactors constructed in other nations. 14 These contributions transcended the political

climate of the Cold War era as scientists from the Soviet Union and other communist nations

visited the plant to observe operations and learn about the design (Duke 2008). Other significant

engineering and operational achievements emerged after the October 1966 fuel melting incident

as plant operators completed the unprecedented repair of the damaged reactor in the heated

sodium environment. Unlike other, better known nuclear accidents such as Chernobyl and Three

Mile Island where the reactors were permanently shut down, there was no release of radioactivity

to the enviror-iment at Fermi 1, and the reactor again reached criticality in July 1970.

In order to meet National Register eligibility requirements under Criterion A, a property must be

associated with events that have made a significant contribution to the broad patterns of our

history. Fermi I achieves significance under Criterion A for its role in the development of the

nuclear power industry in the United States. As a commercial size breeder reactor it illustrated

the potential for incorporating both the profitable generation of electricity and the production of

additional atomic fuel in a single plant. The construction and operation of Fermi I was a pivotal

development in the early years of the American nuclear power industry. The period of

significance for the plant is from the completion of the first major building, the reactor

containment building in 1957, until 1975 when the plant was initially decommissioned (Plates

188 and 189).

In order to meet National Register eligibility requirements under Criterion C, a property must

embody the distinctive characteristics of a type, period, or method of construction; represent the

work of a master; possess high artistic values; or represent a significant and distinguishable

entity. Fermi 1 achieves significance under Criterion C as a distinguishable entity for its

engineering design and method of construction. Unlike any other industrial structure in the

nation, the design of the plant reflects the engineering ingenuity required in a structure of its

type. The documented operational procedures for the plant also are significant for the method of

handling the highly volatile materials needed in plant operations. The role the Enrico Fermi

14 Between its first criticality in August 1963 and its last operation in September 1972, the longest period of full
power operation was 10 days in November/December 197 1.
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Atomic Power Plant (Fermi 1) played in the history of American nuclear energy was recognized

in 1986 when the American Nuclear Society named it one of the first Nuclear Historic

Landmarks (American Nuclear Society 2008).

To merit further consideration for National Register eligibility, a resource must possess both

significance and integrity. Integrity is defmed by the National Park Service as "the ability of a

property to convey its significance" through seven aspects: location, design, setting, materials,

workmanship, feeling, and association (National Park Service 1991:44). Some of these attributes

specifically address the building envelope rather than the interior configuration: "A property

must retain the key exterior materials dating from the period of its historic significance"

(National Park Service 1991:45). While this approach is acceptable for the majority of domestic

or commercial architecture, the buildings associated with industrial processes serve only to

protect and support the mechanical equipment. Sufficient evidence must survive to interpret

these processes for a property to retain integrity. Changes over time to the aspects of integrity

are accepted as the normal evolutionary process of any property; however, when evaluating

properties with scientific or technical significance, it is often necessary to look beyond aspects of

physical integrity as the advancement of technology frequently required equipment

modifications. This fact is further complicated when addressing properties containing toxic or

hazardous materials. Safety and environmental concerns oftentimes force operators to remove

elements that typically contribute to integrity.

The Enrico Fermi Atomic Power Plant (Fermi 1) possesses high integrity of location; setting;

exterior materials, design, and workmanship; and association. Standing on its original site, the

buildings that comprised the physical plant are relatively unaltered and retain original materials,

form, scale, massing, rhythm of openings, and spatial relationships. The plant has diminished

interior and process integrity due to the removal of equipment with residual sodium and

radioactive contamination. This includes most of the reactor internals, all fuel subassemblies,

primary and secondary sodium systems, steam generators, offset handling mechanism, hold

down assembly, and fuel transfer facility. Although the removal of this equipment diminishes

the integrity of the plant, it is also necessary to compare Fermi I with other similar property

types, "In instances where it has not been determined what physical features a property must
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possess in order for it to reflect the significance of a historic context, comparison with similar

properties should be undertaken during the evaluation process" (National Park Service 1991:47).

This is extremely problematic with Fermi I as there are no comparable properties. Other liquid-

metal cooled fast breeder reactors were constructed. The Fast Flux Test Facility (FFTF)

operated from 1982 to 1992 in supportof the national Liquid Metal Fast Breeder Reactor

Program at Hanford, Washington; research focusing on advanced fuels and materials. Similar to

the original design of Fermi I at 400 MW(th), FFTF operated at that level-achieving the highest

power level of any breeder reactor in the nation. FFTF did not generate electricity, however.

Experimental Breeder Reactor 11 (EBR-11) in Idaho operated for approximately 30 years prior to

shutdown in 1994. EBR 11 is a breeder reactor that did generate electricity; it was rated at 62

MW(th) and about 19 MW(e). These breeder reactors were built for research purposes, and their

size or design function differs considerably from the liquid-metal cooled reactor at Fermi 1.

With no comparable properties, guidance on rare property types must be considered:

Comparative information is particularly important to consider when evaluating
the integrity of a property that is a rare surviving example of its type.... The
rarity and poor condition, however, of other extant examples of the type may
justify accepting a greater degree of alteration or fewer features, provided that
enough of the property survives for it to be a significant resource (National Park
Service 1991: 47).

With no ability to evaluate the retention of character defining features in other examples of the

property type, the diminution of some aspects of integrity at Fermi I is not sufficient to render

the property not eligible for National Register consideration. Additionally the plant retains

sufficient physical evidence, and comprehensive documentary evidence to reconstruct fully all

aspects of the plant's construction and operation.

The first major building at Fermi 1, the reactor containment building, was completed in

September 1957, and the reactor vessel arrived at the site in May the following year. The first

fuel elements did not arrive until 1961 and criticality was first reached in 1963. With this date

range, the plant is on the cusp of reaching the generally accepted 50 year age threshold for

National Register Eligibility. While all of the buildings at the plant will achieve the age

necessary for eligibility within the next two years, it is possible to assess Fermi 1 under Criteria

Consideration G for properties that have achieved significance within the last 50 years (Plate
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190). Criteria Consideration G provides an exception to the age rule for those resources of

exceptional importance. Exceptional importance is generally considered for events or for rare or

fragile examples of specific property types. Resources less than fifty years old must be evaluated

against sufficient historic perspective to establish exceptional significance (National Park Service

1991:42; 1998:1-2). The plant achieves exceptional significance for its role in the development

of the domestic nuclear power industry and as the only example of a commercial size, liquid-

metal cooled, electricity-generating, fast breeder reactor.

The Enrico Fermi Atomic Power Plant (Fermi 1) retains those characteristics of significance and

integrity necessary for National Register of Historic Places consideration. The plant is

significant under Criterion A for its association with the development of the nuclearpower

industry in the United States and as a commercial size breeder reactor illustrating potential for

incorporating both the profitable generation of electricity and the production of additional- atomic

fuel in a single plant. The plant achieves significance under Criterion C for the design that

reflects the engineering ingenuity required in a structure of its type and for the procedural,

methods developed for handling the highly volatile materials need in plant operations. The

period of significance is from 1957 to 1975; the completion date of the first major building to the

plant's initial decommissioning.

Summary

The Enrico Fermi Atomic Power Plant (Fermi 1) was the nation's first and only commercial size,

liquid-metal cooled, electricity-generating fast breeder reactor. At the time of its completion, it

was the world's largest reactor of its type. The current owner, Detroit Edison Company,

proposes to decommission the plant and terminate its license in consultation with the Nuclear

Regulatory Commission. These actions are defined as undertakings pursuant to Section 106 of

the National Historic Preservation Act of 1966. The Enrico Fermi Atomic Power Plant (F, ermi 1)

was evaluated applying the National Register Criteria for Evaluation (36 CFR 60[a-d]). The

plant possesses significance under National Register Criterion A for its role in the development

of the nuclear power industry in the United States, and under Criterion C for the engineering

design of the reactor and its associated components. Although components of the plant were

removed during initial decommissioning in 1975 and subsequent salvage and remediation efforts
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to remove residual sodium and radiation contaminated materials, the facility retains sufficient

physical integrity, supported by extensive archival evidence, to adequately convey the

significance of the plant. The Enrico Fermi Atomic Power Plant (Fermi 1) retains those

characteristics of significance and integrity for National Register consideration.

Should the Michigan State Historic Preservation Office concur with this recommendation, the

undertakings proposed by Detroit Edison Company will have an adverse effect on the historic

property requiring further consultation to identify measures to avoid, minimize, or mitigate

adverse effects. The Preservation of neither the plant nor objects from the plant is feasible. The

site of Fermi I also includes Fermi 2, an operating nuclear power plant. Physically keeping the

plant achieves no preservation purpose as access to the site is severely restricted, and the public

would gain no interpretive understanding of the plant. Displaying objects from within the plant

is also problematic due to the size of the hardware, the difficulties of radioactive material

decontamination, and that some of the components have become radioactive due to operation of

the reactor. Additionally, the significance of the plant is the overall process of using atomic

power to generate electricity, not isolated components. As a result, alternative mitigation

strategies will need development.
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Plate 1 Location map of Enrico Fermi Atomic Power Plant (Courtesy Detroit Edison
Company [DECo])

I/
Plate 2 The "Gadget," the atomic bomb detonated at Trinity (Courtesy New Mexico Museum

of Space History)
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Plate 1 

Plate 2 

Location map of Enrico Fermi Atomic Power Plant (Courtesy Detroit Edison 
Company [DECo]) 

The "Gadget," the atomic bomb detonated at Trinity (Courtesy New Mexico Museum 
of Space History) 
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Plate 3 Excavation for the reactor containment building (Courtesy DECo)

Plate 4 Initial construction of reactor containment building (Courtesy DECo)
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Plate 3 Excavation for the reactor containment building (Courtesy DECo) 

Plate 4 Initial construction of reactor containment building (Courtesy DECo) 
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Plate 5

Plate 6

ir vessel at manufacturing plant (Courtesy DECo)

xeactor vessel in snmpment to vermi i (uourtesy UtbLo)
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Plate 5 Reactor vessel at manufacturing plant (Courtesy DECo) 

Plate 6 Reactor vessel in shipment to Fermi 1 (Courtesy DECo) 
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Plate 7 Using boroscope to view interior of reactor. The gentleman using the scope is Walker
Cisler, Chairman of the Board, Detroit Edison Company. Mr. Cisler previously
served as Chief Engineer and President of the company (Courtesy DECo)

Plate 8 Object in bottom of reactor photographed through boroscope (Courtesy DECo)
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Plate 7 

Plate 8 

Using boroscope to view interior of reactor. The gentleman using the scope is Walker 
Cisler, Chairman of the Board, Detroit Edison Company. Mr. Cisler previously 
served as Chief Engineer and President of the company (Courtesy DECo) 

Object in bottom of reactor photographed through boroscope (Courtesy DECo) 
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Plate 9 Construction photograph of zirconium plates on inlet plenum (Courtesy DECo)
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Plate 10 Flow schematic for Fermi 1 (Courtesy DECo)
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Plate 9 Construction photograph of zirconium plates on inlet plenum (Courtesy DECo) 

Plate 10 Flow schematic for Fermi 1 (Courtesy DECo) 
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Plate 11 Section drawing of steam generator (Courtesy DECo)

Plate 12 Turbine generator at Fermi 1 (Courtesy DECo)
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Plate 11 Section drawing of steam generator (Courtesy DECo) 

Plate 12 Turbine generator at Fermi 1 (Courtesy DECo) 
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Plate 13 Condensers during construction
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Plate 13 Condensers during construction (Courtesy DECo) 
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Plate 14 Cut-away
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Plate 14 Cut-away perspective drawing of the Enrico Fermi Atomic Power Plant (Courtesy DECo) 
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Plate 15 Site plan of power plant (Courtesy DECo)
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Plate 15 Site plan of power plant (Courtesy DECo) 

SCALE 
SO' 160' 240' 
-.~~ 

LAGOON 

48 

IZOf(V'U,T 

LAKe 
EIf'E 



I ":

II• .2

.........T "•JV7 i•
C N

&A2Z.L3 e~

S,

I..

a-

~K. ______

B ~ ~ ~ A - NU iJA1UkEýCRO.S~SZýSLCOUI
A Z~~~~tUR7SWEHOI S'=4 ~

TIllflTT- :-I:I[-[T17i2 -'-

49

4 " * - ~ *,.~ -

Plate 16 Transverse section of turbine bay (Courtesy DECo)
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Plate 16 Transverse section of turbine bay (Courtesy DECo) 
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Plate 17 Longitudinal section of turbine building (Courtesy DECo)
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Plate 17 Longitudinal section of turbine building (Courtesy DECo) 
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Plate 18 View of turbine building looking northwest (Photograph by RCG&A, 2008)

Plate 19 Concrete block wall section at transformer pad (Photograph by RCG&A, 2008)
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Plate 18 View of turbine building looking northwest (Photograph by RCG&A, 2008) 

Plate 19 Concrete block wall section at transfonner pad (Photograph by RCG&A, 2008) 
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Plate 20 West wall of

Plate 21 South wall of turbine buil 52ograpn Dy rwujn,
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Plate 20 West wall of turbine building (Photograph by RCG&A, 2008) 

Plate 21 South wall of turbine building (Photograph by RCG&A, 2008) 
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Plate 22 Second floor plans of turbine,,control room, office, and steam generator buildings (Courtesy DECo)
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Plate 22 Second floor plans ofturbine .. control room, office, and steam generator buildings (Courtesy DECo) 
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