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Chapter 5 Environmental Impacts of Operation

Chapter 5 presents the potential environmental impacts of operation of Fermi 3.  Impacts are
analyzed, and a single significance level of potential impact to each resource (i.e., SMALL,
MODERATE, or LARGE) is assigned consistent with the criteria that the Nuclear Regulatory
Commission (NRC) established in 10 CFR 51, Appendix B, Table B-1, Footnote 3.  Unless the
significance level is identified as beneficial, the impact is adverse, or in the case of SMALL, may be
negligible.  The definitions of significance are as follows:

SMALL Environmental effects are not detectable or are so minor that they neither destabilize
nor noticeably alter any important attribute of the resource.  For the purposes of
assessing radiological impacts, the NRC has concluded that those impacts that do
not exceed permissible levels in the NRC’s regulations are considered small.

MODERATE Environmental effects are sufficient to alter noticeably, but not to destabilize,
important attributes of the resource.

LARGE Environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.

This chapter is divided into eleven sections relevant to normal plant operation:

• Land-Use Impacts (Section 5.1)

• Water-Related Impacts (Section 5.2)

• Cooling System Impacts (Section 5.3)

• Radiological Impacts of Normal Operation (Section 5.4)

• Environmental Impacts of Waste (Section 5.5)

• Transmission System Impacts (Section 5.6)

• Uranium Fuel Cycle and Transportation Impacts (Section 5.7)

• Socioeconomic Impacts (Section 5.8)

• Decommissioning (Section 5.9)

• Measures and Controls to Limit Adverse Impacts During Operation (Section 5.10)

• Cumulative Impacts Related to Station Operation (Section 5.11)

These sections present potential ways to avoid, minimize, or mitigate adverse impacts of operation
to the maximum extent practical.  For the purposes of this chapter, the site, vicinity, and region are
defined in Chapter 2.

5.1 Land-Use Impacts

Subsection 5.1.1 describes the impacts of Fermi 3 operation on land use at the Fermi site and
within the 7.5-mile vicinity.  For the land use impacts analysis, the 7.5-mile vicinity is defined as the
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area encompassed by a 7.5-mile radius around Fermi, as explained in Section 2.1.
Subsection 5.1.2 describes impacts that could occur along transmission lines and in offsite areas
resulting from operation and maintenance activities.  Subsection 5.1.3 describes potential impacts
on historic properties on the Fermi site, along the onsite transmission corridors, and in the vicinity.
Background information used in this section is included in Section 2.2.

5.1.1 The Site and Vicinity

After construction is complete, the final site configuration on the Fermi site during operation will
consist of a single Protected Area shared by both Fermi 2 and Fermi 3.  The structures that
remained from decommissioned Fermi 1 will no longer be present on the site.  The new Fermi Drive
will be used as the main access to the site, while the existing Fermi Drive may be retained as a
secondary access road.

The vicinity of the Fermi site is used primarily for cropland and pasture (Figure 2.2-1).  Adverse
impacts to the Fermi site and vicinity would occur primarily during construction of Fermi 3, as
documented in Chapter 4.  Impacts on land use in the site and vicinity from Fermi 3 construction
were evaluated in Subsection 4.1.1.  The periodic operational dredging of the Fermi 3 intake and
barge slip area would result in dredge spoils that would be expected to be disposed of in the same
Spoil Disposal Pond used for Fermi 2.  Maintenance dredging for the Fermi 2 intake embayment
has been performed every 4 years.  Approximately 22,000 yd3 of material is removed from the
intake embayment during these activities (permit allows for removal of up to 25,000 yd3 of material
each year for five years).  This disposal area within Boomerang Road (shown on Figure 2.1-4) has
not impacted land use on the Fermi site during Fermi 2 operation.  Similarly, disposal of Fermi 3
dredge spoils would not be expected to affect land use during Fermi 3 operation.  The dredging for
both Fermi 2 and Fermi 3 intakes would occur in their common location approximately once every
three to four years (continued dredging of the Fermi 3 barge slip is not anticipated).  The increase in
quantity of dredge spoils resulting from the Fermi 3 intake is expected to be accommodated by the
existing Spoil Disposal Pond.  Operation of Fermi 3 is not expected to produce any significant
impacts to land use on the site or in the vicinity.

Land use within and adjacent to the existing Fermi site is discussed in Subsection 2.2.1.
Figure 2.2-1 illustrates land use within the site and within the 7.5-mile vicinity.  No new areas are
expected to be disturbed after the construction phase ends, and no agricultural crop production is
expected to occur on the Fermi site (except on the possible laydown area parcel in the southwest
portion of the site outside the perimeter fence) because the site is largely dedicated to the Detroit
River International Wildlife Refuge (DRIWR) beyond the area of the power plant structures.
Therefore, operations at the Fermi site are expected to have SMALL impacts on the forest, wetland,
maintained grassland, and developed land located within the site.  There will likely be positive
impacts to the natural areas during operation as the disturbance from construction is restored to
wildlife habitat.

5.1.1.1 Land Use Planning and Zoning

The operation of Fermi 3 would comply with Frenchtown Township and Monroe County land use
plans and zoning requirements because the site is on land already zoned and planned for Public



5-3 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Service (Utility) development and use, as shown in the Frenchtown Charter Township Master Plan.
The areas west and south of the Fermi site have been zoned for agricultural and residential use and
would be minimally affected by operation of Fermi 3.  Operation of Fermi 3 would have no impact on
area planning and zoning designations and would comply with local plans.  As discussed in
Section 2.2, Monroe County is updating the 1985 version of the Comprehensive Plan and is
expected to make recommendations consistent with current land use and plans for the Fermi site
and vicinity.

Table 2.2-2 lists land uses in the Fermi vicinity before construction of Fermi 3.  During operation of
Fermi 3, a slight reduction in the acreage of wetland and forested areas and a very small increase
in the developed area acreage will carry forward, similar to the land use changes that would begin
during construction.  Similar to that for construction, Fermi 3 operations will not impact land use
planning and zoning.

In keeping with the industrial zoning of portions of the vicinity surrounding the Fermi site, there are
some land parcels occasionally offered for sale for industrial development.  Some businesses may
choose to avoid this location because of its proximity to an operating nuclear plant, while others
may see the existing industrial infrastructure as an advantage of the location.  Depending on the
viewpoint of each industry seeking to locate in the area, operation of Fermi 3 could either hinder or
accelerate the development of industrial and potential commercial land use in the area.

In summary, Fermi 3 operational impacts on the site vicinity land use planning and zoning are
expected to be SMALL, with no mitigation measures needed.

5.1.1.2 Soil and Agriculture

During operation of Fermi 3, significant erosion issues that would impact the site or the surrounding
vicinity are unlikely.  Construction will be completed at the operation phase and stabilization
measures will already be in place to prevent erosion and sedimentation impacts to the site and
vicinity.  Erosion at the Fermi 3 site would be prevented through the observance of erosion control
measures and adherence to permits and the Fermi 3 Stormwater Pollution Prevention Plan
(SWPPP) during operation.  Young vegetation would be in place over most of the areas that had
been disturbed during construction, which would help prevent erosion and enhance soil stability.
Because there would no longer be a routine need for land clearing, excavation, and similar activities
after completion of construction, normal activities carried out during the operation of Fermi 3 would
not have significant erosion or soil impacts.

Prime farmland and construction impacts to prime farmland were discussed in Subsection 2.2.1.1
and Subsection 4.1.1.2, respectively.  Land on the Fermi site is not used for agriculture except for
the rectangular parcel in the southwest corner of the site that may be used for temporary
construction laydown (Figure 2.1-4).  This parcel is the only area that contains prime farmland and
that is being used as farmland.  Impacts to land use on this parcel would occur temporarily during
construction.  During Fermi 3 operation, this parcel is likely to be returned to agricultural use and
would not be impacted by plant operation.

Overall soil and agricultural land use impacts from Fermi 3 operation are expected to be SMALL.
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5.1.1.3 Cooling Tower Impact on Land Use

Section 3.4 contains a detailed description of the operation of the cooling towers and the
closed-cycle cooling system.  The cooling tower effect with the potential to affect land use is salt
deposition from cooling tower drift.

Drift associated with natural draft designs can extend to greater distances relative to those from
mechanical draft towers, with mechanical tower drift largely remaining in the immediate environs of
the towers.  As explained in Subsection 5.3.3.1.3, drift would not be expected to cause damage to
vegetation or agriculture in the vicinity because drift and the salt concentrations that it would contain
would be deposited largely northeast of the site in Lake Erie.  Agricultural areas are mostly west of
the Fermi site and would be minimally impacted by cooling tower drift.  The maximum concentration
of salt in the cooling tower drift would occur in winter (0.02 kg/km2/month) and would be far lower
than the level considered as a SMALL impact by the NRC.  The potential plume would be very
unlikely to reach the ground.  Therefore, no impact to land use from cooling tower drift is expected
onsite or in the vicinity.

Moreover, Table 4.2 of the NRC’s Generic Environmental Impact Statement for License Renewal
(GEIS) (NUREG-1437) gives estimates of salt-drift deposition rates estimated to cause acute injury
to vegetation, including some of the principal crops grown in the vicinity such as corn and
soybeans.  According to the GEIS, corn and soybeans are two of the most sensitive crops with
regard to salt deposition.  The GEIS cites figures of 1.82 kg/ha/week (1.6 lb/acre/week) for corn and
7.28 kg/ha/week (6.6 lb/acre/week) for soybeans as the levels above which acute injury to these
crops can be expected.  The projected maximum salt concentration for Fermi 3 is far below the
levels determined to cause acute damage to crops, and salt deposition would fall into Lake Erie, not
onto crop fields, during the majority of the year.  Levels for chronic crop injury were not provided;
however, Table 4.3 of the GEIS shows that none of the eight nuclear plants with natural draft cooling
towers that were monitored for vegetation damage from cooling tower drift showed adverse effects
after one year.

In summary, the impacts to land use due to cooling tower salt deposition are SMALL, and no
mitigative measures are needed.

5.1.1.4 Spills

The measures discussed in Subsection 4.1.2 to prevent spills onsite during construction will be
carried through and also implemented during operation.  Environmental training will be provided to
plant staff to increase their awareness of potential effects of spills on the environment and to assist
their compliance with best spill avoidance practices as outlined in the Spill Prevention, Control and
Countermeasure (SPCC) Plan.  During this training, emphasis would be given to the adjacent
location of wetlands and Lake Erie as reasons for special caution on the part of site workers when
handling materials that could be spilled and have negative environmental effects.  If a spill did
occur, the impact on land use during operation would be temporary; the spill area would be avoided
as cleanup progressed and would be returned to its normal use upon completion of spill cleanup.
Staff training and observance of spill avoidance measures at the Fermi 3 site is expected to result in
SMALL impacts to land use onsite and in the vicinity from potential spills.
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5.1.1.5 Other Land Use Considerations

Noise levels during Fermi 3 operation are expected to be similar to ambient noise levels during
Fermi 2 operation.  Operational noise levels for Fermi 2 have not impacted land use in the vicinity.
Therefore, it is reasonable to assume that Fermi 3 noise impacts during operation will be SMALL
and will likewise not impact land use in the vicinity.  Noise impacts during operation are discussed in
more detail in Subsection 5.8.1.3.

Subsection 5.8.2.4.2 describes the potential for significantly increased traffic flow following Fermi 3
commercial operation.  However, it is likely that significant traffic congestion would only be seen
during outage periods, typically during shift changes.  Accordingly, it is judged that the impacts to
land use based on increased traffic would be SMALL.

5.1.2 Transmission Corridors and Offsite Areas

As stated in NUREG-1555, Section 5.1.2:

In some cases transmission lines may be constructed and operated by an entity other than
the applicant.  In such cases, impact information may be limited and the reviewer should
proceed with the assessment using the information that can be obtained.

The 345 kV transmission system and associated corridors are exclusively owned and operated by
ITCTransmission.  The Applicant has no control over the construction or operation of the
transmission system.  Accordingly, the operational impacts are based on publicly available
information, and reasonable expectations of the configurations and practices that ITCTransmission
would likely follow based on standard industry practice.  However, the information described in this
subsection does not imply commitments made by ITCTransmission or Detroit Edison, unless
specifically noted.

A description of the existing and proposed transmission corridors associated with the Fermi site is
provided in Subsection 2.2.2 and Section 3.7.  The transmission corridor already exists and has
been maintained as a transmission corridor, but is undeveloped in one section.  Three new 345 kV
transmission lines are proposed from the Fermi site to the Milan Substation.  Land use within a 0.5
mile band of the existing and proposed 345 kV transmission corridors is discussed in
Subsection 2.2.2, and the Fermi transmission corridors (120 kV and 345 kV) are shown on
Figure 2.2-3.

Onsite

The approximate route and impact areas associated with the short length of new transmission
corridor that would be constructed within the Fermi site are shown on Figure 2.1-4 and described in
Subsection 2.2.2.2, and land use construction impacts from the onsite transmission line are
described in Subsection 4.1.2.

The majority of the impacts from the new onsite transmission corridor will occur during construction.
During operation, some towers may occasionally be flooded at their bases due to large precipitation
events or seiche events in Lake Erie that fill the drainage area up to the boundaries of the adjacent



5-6 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

forested areas; however, the presence of the towers in these areas will not affect the water carrying
capacity (function) of the drainage area.  The towers will be designed for corrosion resistance and
the tower foundations will be designed to accommodate the onsite conditions.  Impacts to the
DRIWR during operation are expected to be minimal and are described in Section 5.6.

It is expected that Detroit Edison would contract with ITCTransmission to maintain the corridor,
transmission towers, and transmission lines on the Fermi site.  It is expected that ITCTransmission
would implement the same maintenance practices and procedures as those used on transmission
equipment owned by ITCTransmission.

Maintenance activities along the new onsite transmission corridor would be occasional.  Typical
maintenance activities will likely involve trimming of tree branches infringing on the ROW from
surrounding forested areas near Toll Road and Doxy Road near the cooling tower.  Vegetation
management is to be limited to the minimum needed to keep the transmission line free from
intrusion of vegetation that could interfere with safe, reliable operation of the line.  During operation,
access to the formerly forested portions of the corridor near Toll Road would be from the new Fermi
Drive northeast along the corridor within the already cleared area, and Doxy Road would provide
access to the small forested portion near the cooling tower.  Access to the towers near the drainage
area in the central portion of the transmission line would be from established access pathways
following those same pathways used during construction, as shown on Figure 2.1-4.  These
pathways would not become permanent access roads; rather, they would be established pathways
similar to a non-paved trail so that permanent access road impacts are avoided.  Vehicles will not
be driven on the access pathways during operation; maintenance access to the onsite transmission
corridor will be by other means so that impacts to the wetland areas around the transmission
corridor are avoided.  The central portion of the onsite transmission corridor near the drainage area
and other areas with vegetation with limited height (largely phragmites and cattail) would need very
little maintenance since the natural vegetation height would not present a safety hazard to the
transmission lines.

Refer to Subsection 5.6.3.4 and Subsection 5.8.1.3 for descriptions of operation-related noise
impacts on the Fermi site.  Visual impacts during operation are described in Subsection 5.6.3.1 and
Subsection 5.8.2.6.

Measures to minimize impacts from the onsite transmission corridor during operation include
selective use of pesticides and herbicides only if and where needed in accordance with
ITCTransmission's membership in the EPA voluntary Pesticide Environmental Stewardship
Program (PESP), minimizing the potential for impacts to wildlife and the nearby drainage.  During
operation of the onsite transmission corridor, vegetative cover would be expected to be in place to
stabilize the soil and prevent erosion; this vegetation would include both existing vegetation in the
central portion of the corridor and re-established low-height vegetation in the formerly forested
areas.

Maintenance activities are expected to be executed using Best Management Practices (BMPs) with
the goal of avoiding and minimizing erosion during equipment access to the onsite transmission
corridor.  The Soil Erosion and Sedimentation Control Plan and the Pollution Incident Prevention
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Plan (PIPP) for Fermi 3 or similar practices are expected to be used by ITCTransmission during all
maintenance or other activities during operation of the onsite transmission corridor.

In light of the measures described above that will be taken to minimize impacts from operation of
the onsite transmission corridor, impacts to land use on the Fermi site are expected to be minimal.

Offsite

Effects of transmission line corridor construction on land use were evaluated in Subsection 4.1.2 .
Various aspects of transmission line operation (e.g., ozone production and noise) have the potential
for an indirect impact to land use through their effects on wildlife and humans.  These effects are
evaluated in Section 5.6.  None of these potential impacts is expected to be significant to
agricultural or other land uses in the area.

The transmission corridor is expected to have only minimal impact on land use during operation of
Fermi 3.  There would be occasional vehicular traffic in the corridor for maintenance purposes,
which could result in SMALL impacts to vegetation and soils and minor amounts of soil erosion.
These minor impacts would likely be contained within the immediate area of the transmission
corridor.

Land use impacts that would occur within the transmission line corridor would be expected to be
confined to the corridor area and would occur mostly during construction, as described in
Subsection 4.1.2.  The new transmission lines and towers are likely to have only impacts on the
land uses adjacent to the corridor due to vegetation management and noise from maintenance and
inspection vehicles, workers, and corridor inspection by helicopter.  Very small amounts of erosion
and sedimentation may occur as a result of the infrequent vehicle traffic in the corridor, especially if
vehicles access the area during wet weather.  These impacts are likely to be short-term and
occasional in nature.

5.1.2.1 Planning and Zoning

ITCTransmission would be responsible for maintaining the transmission corridor and structures in
compliance with the land use plans and zoning requirements (where applicable, as discussed in
Subsection 2.2.2 and Subsection 4.1.2) of Monroe, Wayne, and Washtenaw Counties, which are
crossed by the transmission corridor.  The area crossed by the transmission corridor is removed
from residences as much as possible along the route and primarily traverses agricultural land in a
corridor that has already been authorized and maintained for transmission use.  This agricultural
land comprises a very small portion of the available agricultural land in the region, and agriculture
can still be practiced in the transmission corridor under the new lines.  It is reasonable to conclude,
therefore, that operation of a corridor would have SMALL impacts on the surrounding land use.

5.1.2.2 Transportation and Rights-of-Way

During operation of Fermi 3, the ITCTransmission system infrastructure will already be in place,
including portions of the system that were constructed across roads, pipelines, or other utilities
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According to the NRC, experiences with high voltage lines have demonstrated that inductive
coupling or direct faulting with railroad communication and signal lines occurs on a regular basis
(Reference 5.1-1).  Neither the 345 kV line from the Fermi site to the Brownstown Station nor the
345 kV line from the Fermi site to the Milan Substation are immediately adjacent to or closely
parallel to railroad signal or communication equipment.  The route to the Milan Substation has
about five rail crossings and does not closely parallel railroad routes in the area.  The existing route
to Brownstown Substation has about three rail crossings, and the circuits that run east of I-75
parallels the same route as the Canadian National and Norfolk Southern rail lines.  However, the rail
lines are approximately 0.5 mile east of transmission corridor at the closest point, which is likely too
far from the transmission lines to experience adverse effects.  As a result, no induced voltage
problems are anticipated.  (Reference 5.1-1).

Transmission line operation as it relates to transportation and rights-of-way is anticipated to have
SMALL impacts on land use in the transmission corridor.

5.1.2.3 Agricultural and Soil Issues

Agricultural land use is prevalent along the transmission corridor route.  Agricultural land usually
has minimal occupancy so that there would not be a significant number of residences in close
proximity to the transmission lines.  Some agricultural uses may be slightly curtailed in the areas
directly adjacent to or under the corridor.  Agricultural use on the Fermi site occurs only on the
rectangular parcel in the southwest; this parcel would not be affected by operation of the
transmission lines because the lines are on the north side of Fermi Drive and the agricultural activity
is south of Fermi Drive.

Maintenance activities undertaken during operation of the transmission corridors would occur within
the new 170-foot wide onsite corridor and an assumed 300-foot wide offsite corridor and would not
impact land use in adjacent areas.  Seasonal maintenance may cause some temporary erosion and
compaction along certain portions of the transmission corridor and on any access roads that have
gravel or other unpaved surfaces.  Erosion impacts are not expected to affect adjacent properties
outside the transmission corridor.  During operation of the transmission lines, vegetative cover will
have been established and will prevent erosion onto adjacent land.  The use of best management
practices along the corridor during operation would minimize erosion impacts.

It is expected that ITCTransmission will implement best management practices.  This would likely
involve minimal maintenance vehicles and access roads to the extent possible, and limiting
transmission line maintenance work during wet weather conditions.  For these reasons, SMALL
impacts to agricultural land and soils are expected both along the new offsite transmission corridor
and to soils in and around the expanded onsite corridor.

5.1.2.4 Spills

It is anticipated that ITCTransmission spill prevention and response will be in accordance with
applicable regulatory standards typically through the observance of preventative measures.  It is
expected that care will be taken during operation to avoid spills of transformer oils and fluids and to
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avoid using maintenance vehicles with oil or other fluid leaks when performing maintenance work
on the transmission lines.

5.1.2.5 Maintenance Activities

There will be new impacts created as a result of operation of Fermi 3 with regard to maintenance of
transmission corridors.  Fermi 3 would use three new 345 kV transmission lines in the existing
transmission corridors discussed in Subsection 2.2.2 and Section 3.7.  Therefore, the impacts due
to operation of the new transmission lines would be expected to be greater than those associated
with the operation of Fermi 2 because of the greater area occupied by the lines serving both units
compared to only one unit.

The impacts usually associated with transmission line right-of-way maintenance consist of
erosion/siltation and disturbance of wildlife and wildlife habitat, and similar impacts where
rights-of-way cross floodplains and wetlands.  Right-of-way maintenance is expected to be
conducted similar to current operations because the corridor used for the proposed route is already
maintained.

Normal inspection of the right-of-way is expected to be conducted by helicopter, possibly
minimizing the need to regularly cut back the entire right-of-way.  Clearing is expected to be limited
to the minimum needed to allow access by maintenance vehicles and to keep the line free from
intrusion of trees that could potentially interfere with safe, reliable operation of the line.  Permanent
access roads would not be anticipated, since the land in this area is flat (Reference 5.1-1).

The transmission corridor is expected to be managed by periodic removal of tall trees (where
present) within the right-of-way and removal or trimming of such trees at the edge of the
right-of-way.  This maintenance practice is in widespread use among utilities and has not been
known to have significant impacts to land use.  Population numbers of most of the wildlife species
occurring on the right-of-way may fluctuate in accordance with the cutting or mowing cycle, with the
lows in numbers occurring shortly after the periodic trimming, mowing, or cutting.  Some pesticides
may be selectively used during maintenance of transmission corridors by ITCTransmission.
ITCTransmission is a member of the U.S. Environmental Protection Agency’s (EPA) voluntary
Pesticide Environmental Stewardship Program (PESP).  PESP members practice environmental
stewardship as an integral part of pest control.  Members of the program also adopt risk reduction
strategies and undertake specific steps toward reaching their goals of pesticide practices that
reduce risks to humans and the environment. (Reference 5.1-2) Pesticides and herbicides are
expected to be used selectively and only where needed, minimizing the potential for significant
impact to wildlife and aquatic resources.  Existing access roads are expected to be used for
right-of-way maintenance, as needed.

During heavy vehicle access to the transmission corridor, especially during wet weather conditions,
erosion may occur on unpaved transmission line access roads.  Access roads are typically
constructed only where and if needed and would use water diversion measures, if necessary, to
direct water off the sides of the access roads and prevent erosion impacts.  The topography in the
Fermi region is flat, which is expected to assist in minimizing potential erosion impacts from



5-10 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

transmission access roads.  During operation of the transmission corridor, vegetative cover would
be expected to be in place to stabilize the soil and prevent erosion.

Because of their periodic nature and typically small areas being maintained at any one time, the
effects of right-of-way area maintenance on land use are expected to be SMALL during operation of
Fermi 3.

5.1.3 Historic Properties

The number and location of archaeological and above-ground resources identified as a result of
cultural resources investigations are presented in Subsection 2.5.3.  Additional information is
provided in Table 2.5-62, Table 2.5-63, and Figure 2.5-26.  This subsection presents the operational
impacts to these resources.

Direct effects of Fermi 3 operation will occur only within the Fermi site.  The archaeological APE is
situated entirely within the Fermi site and, thus, Fermi 3 operational impacts to archaeological
resources would occur only within the archaeological APE.  The above-ground resources APE
includes the entire Fermi site.  With the possible exception of Fermi 1 deconstruction (which is
undergoing SHPO review for National Registry of Historic Places (NRHP) eligibility), there are no
impacts to historic properties on the Fermi site as a result of Fermi operation.  Impacts to resources
outside of the Fermi site would be limited to such indirect impacts as noise-related and visual
impacts.

5.1.3.1 Archaeological Sites

Subsection 2.5.3 describes the archaeological findings on the site.  Because no archaeological
findings are evident on the site, the expected operational impacts are expected to be SMALL, with
no mitigative measures needed.  However, Detroit Edison will ensure compliance is maintained with
the Native American Graves Protection and Repatriation Act with regard to post-construction
excavation activities.

5.1.3.2 Above-Ground Resources Sites

No above-ground resources within the Fermi site have been assessed as to NRHP eligibility;
therefore, Fermi 3 operational activities would have no impact on resources that are listed on the
NRHP or that have been determined eligible for listing on the NRHP.  Fermi 1 has not been
assessed as to its NRHP eligibility.  A determination of NRHP eligibility for Fermi 1 is pending
SHPO review.

Subsection 2.5.3 describes the NRHP-listed and NRHP-eligible above-ground resources within the
site vicinity.  Fermi 3 operations that would impact these sites are limited to noise-related and visual
impacts.  The Fermi site currently houses Fermi 2, which currently produces indirect effects in the
form of ambient noise and visual impacts associated with two cooling towers.  Because these
impacts currently exist, and have existed for at least three decades, any additional impacts
associated with Fermi 3 operation would not introduce any elements that are substantive different
from those that already exist.  Impacts to historic above-ground resources within a 10-mile radius
are considered SMALL, and mitigation is not warranted.
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5.2 Water-Related Impacts

This section provides information that describes the hydrological alterations, plant water supply,
and water-related impacts of plant operations.  Water-related impacts from plant operations are
addressed in the following subsections:

• Hydrologic Alterations and Plant Water Supply (Subsection 5.2.1)

• Water-Use Impacts (Subsection 5.2.2)

5.2.1 Hydrologic Alterations and Plant Water Supply

Fermi 3 operations that may cause hydrologic alterations include withdrawal of water from Lake
Erie, discharge of blowdown to Lake Erie, discharge of stormwater to Swan Creek and Lake Erie,
discharge from dewatering from proposed Fermi 3 construction area into the overflow canal,
dredging of the intake bay, and discharge from the Spoil Disposal Pond into Lake Erie.

5.2.1.1 Physical Characteristics of Surface Water and Groundwater

The shoreline of Lake Erie is on the east side of the Fermi site.  Lake Erie has a surface area of
approximately 9,900 square miles and a volume of 116 cubic miles (Reference 5.2-1).  The western
basin of Lake Erie is a very shallow basin with an average depth of 24 feet (Reference 5.2-2).
Approximately 80 percent of Lake Erie's total inflow is from the Detroit River, 11 percent is from
precipitation, and the remaining nine percent is from tributaries flowing through watersheds in
Michigan, Ohio, Pennsylvania, New York and Ontario.  The outflow from Lake Erie is not regulated;
rather, its outflow is controlled exclusively by the hydrologic characteristics of its outlet rivers
(Reference 5.2-3).  Surface water physical characteristics are discussed in Subsection 2.3.1.

The main groundwater features near the site are the confined Bass Islands Group aquifer and the
unconfined shallow overburden zone.  The Bass Islands Group aquifer is under artesian pressure
and is confined below by the Salina Group Unit F and above by glacial till.  The shallow overburden
zone lies above the glacial till layer. FSAR Figure 2.4-250 shows hydrographs representing the
flow distribution between water wells within the vicinity of the site.  Groundwater physical
characteristics are discussed in Subsection 2.3.1.

5.2.1.2 Water Sources

Lake Erie is the makeup water source for the Station Water System (SWS).  The SWS provides
water to the Circulating Water System (CIRC), Plant Service Water System (PSWS), and Fire
Protection System (FPS).  Potable water for the Fermi site and makeup demineralizer water is
taken from the Frenchtown Township municipal water supply. FSAR Subsection 2.4.11.3 discusses
historical low lake levels for Lake Erie.  Due to the vast size and capacity of Lake Erie and due to
margins in the design of the intake structure to account for low lake levels, the water supply from
Lake Erie is expected to be reliable for the operation of Fermi 3.

Groundwater is not used for the operation of Fermi 3.  Groundwater capacity characteristics are
discussed in Subsection 2.3.1.
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5.2.1.3 Plant Withdrawals and Returns

Water withdrawn from Lake Erie is used as makeup water.  The SWS draws water from Lake Erie
through an intake bay into the pump house located on the west shore of Lake Erie.  The SWS
pumps provide makeup water to the normal power heat sink (NPHS) cooling tower basins for the
CIRC, the auxiliary heat sink (AHS) cooling tower basin for the PSWS, and the FPS.  The AHS can
be used in conjunction with the NPHS during normal power operation.  However, during certain
shutdown conditions, heat rejection is performed entirely with the AHS.

Water withdrawn from Lake Erie is either 1) discharged back to the lake as blowdown through a
discharge pipe extending into the lake, 2) lost as evaporation, or 3) lost as drift (entrained in water
vapor).  Water returned to Lake Erie as blowdown is not lost to other Lake Erie users or aquatic
communities.  Evaporative losses are not replaced and are considered consumptive losses.  Drift
losses are very small compared to blowdown and evaporative losses.  During normal power
operation, the CIRC requires a maximum of approximately 34,000 gallons per minute (49 million
gallons per day) of makeup water during summer months to replace the evaporation, blowdown,
and drift that occurs in the natural draft cooling tower of the NPHS.  A much lower makeup water
flow, approximately 1,100 gallons per minute on average, is required by the AHS during shutdown.
During normal power operation, a maximum of approximately 17,000 gallons per minute (24.48
million gallons per day) are discharged back to Lake Erie.  The majority of this discharge is from
blowdown of the CIRC. Figure 3.3-1 provides details of cooling water use of Fermi 3, including
operational and shutdown modes, and discharge water quality.

Due to the large capacity of Lake Erie with respect to the amount of water needed for the operation
of Fermi 3, impacts to the lake volume due to consumptive water losses will be SMALL.  Water
returned to Lake Erie is subject to National Pollutant Discharge Elimination System (NPDES) permit
regulations.  Monitoring of pollutants that present a potential concern has been required by the
NPDES permit for Fermi 2 and will be required for the NPDES permit for Fermi 3.  It is important to
note that the Michigan Department of Environmental Quality (MDEQ) has defined the current
effluent limits after repeated characterization of the quality of the effluent from Fermi 2.  This has
included that no additional pollutants had a reasonable potential to cause an exceedance of
Michigan Water Quality Standards in the Lake Erie.  For this reason, none of the other priority
pollutants were the subject of an effluent limitation.

5.2.1.4 Present and Future Surface Water Uses Potentially Affecting Available Water 
Supply

Consumptive surface water use is discussed in Subsection 2.3.2.  The Great Lakes Basin has nine
main sectors of water consumption: Public Water Supply, Self-Supply Domestic, Self-Supply
Irrigation, Self-Supply Livestock, Self-Supply Industrial, Self-Supply Thermoelectric (Fossil Fuel),
Self-Supply Thermoelectric (Nuclear), Hydroelectric, and Self-Supply Other.  Consumptive use for
each sector is listed in Table 2.3-29.  According to the MDEQ, the main sectors of water
consumption regarding the region of influence from the operation of Fermi 3 are the following:
Power Generation (Nuclear), Power Generation (Fossil Fuel), Public Water Supply, Agricultural
Irrigation, Self-Supply Industrial, and Golf Course Irrigation.  Flow rates and total water use
concerning these sectors is provided in Table 2.3-34.  Yearly consumptions and water withdrawals
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for all of Lake Erie are shown on Table 2.3-30 through Table 2.3-33.  Projected water-use is
described in Subsection 5.2.2.5.

The consumptive water needs of Fermi 3 are a small fraction of the present and projected future
consumptive water needs of other Lake Erie surface water users.  Considering the vast size of Lake
Erie, it is concluded that present and future surface water uses will have a SMALL impact on the
availability of Lake Erie for Fermi 3 consumptive water use.  No mitigative measures are needed.

5.2.1.5 Present and Future Groundwater Uses

Groundwater is not planned to be used as a water source for either withdrawal or discharge during
the operation of Fermi 3; therefore, the operation of Fermi 3 will have SMALL impacts on
groundwater use in the vicinity of the Fermi site, and no mitigative measures are needed.

5.2.1.6 Operational Activities Causing Other Hydrologic Alterations

The intake bay is dredged approximately every four years to maintain appropriate operating
conditions.  A temporary increase in turbidity may occur in Lake Erie during dredging activities;
however, this additional turbidity will be easily assimilated by the large volume of Lake Erie.
Dredging material is expected to be disposed of in the Spoil Disposal Pond, where sedimentation
will occur prior to discharge back to Lake Erie under NPDES permit regulations.  The periodic
dredging of the intake bay will thus impose SMALL impacts to Lake Erie, and no mitigative
measures are needed.

Discharge from Fermi 3 could also cause hydrologic alterations.  However, the design objective of
the discharge pipe diffuser is to maximize thermal and chemical dissolution while minimizing bottom
scour.  The thermal and chemical discharge effects are described in Subsection 5.3.2.2.  In sum,
hydrogeologic alterations due to plant discharges are expected to be SMALL with no mitigative
measures needed.

Stormwater runoff during the operation of Fermi 3 may potentially result in hydrologic alterations to
the receiving waters; however, stormwater runoff will be adequately controlled by design
considerations and by the SWPPP.  Stormwater from the finished grade will be directed to a sump
which will discharge to an overflow canal via an outlet pipe.  The overflow canal will discharge to the
North Lagoon which will discharge to Swan Creek, eventually leading to Lake Erie.  Stormwater
may also travel directly to either the North Lagoon or to the South Lagoon.  The South Lagoon
discharges to Lake Erie.  The SWPPP will ensure that any increase in sediment loading to Swan
Creek and/or Lake Erie is adequately controlled to minimize water quality impacts.  Therefore,
stormwater runoff impacts to Swan Creek and Lake Erie will be SMALL due to the operation of
Fermi 3.

Dewatering will not be required during operation of Fermi 3; therefore, groundwater flow and quality
will not be affected.  Construction dewatering is addressed in Section 4.2.

The operational activities described will have no impact on the flood handling capability of the
floodplain.
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5.2.1.7 Surface Water and Groundwater Users Affected by Hydrologic Alterations

Surface water withdrawn from Lake Erie supplies the CIRC, the PSWS, and the FPS.  Potable
water and makeup demineralizer water is supplied from the Frenchtown Township municipal water
supply.  As stated in Subsection 5.2.1.5, groundwater is not used as a source of makeup or potable
water for the operation of Fermi 3.

Detailed information on water-use for the area is presented in Subsection 2.3.2. Figure 3.3-1 shows
that a maximum net water consumption of approximately 17,000 gallons per minute (24 million
gallons per day) from Lake Erie will occur due to evaporation and drift from the natural draft cooling
tower.  This will occur during maximum normal power operation.  Due to the large volume of Lake
Erie and the compliance with effluent limitations, no effects on any other water users, including
surface water and groundwater users, in the vicinity of Fermi 3 are anticipated from water usage
during operational activities.  Accordingly, water-use impacts are considered to be SMALL, and
mitigation is not needed.

5.2.1.8 Legal Restrictions

The EPA has promulgated regulations that implement Section 316(b) of the Clean Water Act for
new and existing electric power producing facilities.  Additional information related to how Fermi 3
meets the performance standards specified in the EPA regulations implementing Section 316(b) is
provided in Subsection 5.3.1.2.

To limit the potential of stormwater from impacting surface water bodies, Fermi 2 maintains an
SWPPP and an NPDES permit regulating stormwater discharge.  Operational activities associated
with a new nuclear unit would require either the modification of NPDES permit MI0037028, under
which the Fermi 2 operates, or obtaining a new NPDES permit.  The SWPPP will also be updated
for the operation of Fermi 3.

No Native American tribes are located wholly within the 50-mile region, and no Native American
land claims have been made in the Fermi 7.5-mile vicinity; therefore, Native American land use
plans do not apply to the Fermi region.  A very small portion of the Walpole 46 First Nations
Reserve northeast of the Fermi site in Ontario, Canada, is just inside the 50-mile region
(Reference 5.2-4).

In summary, the applicable statutory and legal restrictions on water use and consumption would
have only a SMALL impact on the ability of Fermi 3 to obtain the necessary water from Lake Erie.

5.2.2 Water-Use Impacts

The scope and review of this section includes 1) analysis of hydrologic alterations that could have
impacts on water-use, including availability, 2) analysis of water quality changes that could affect
water-use, 3) analysis and evaluation of direct, indirect and cumulative impacts resulting from these
alterations and changes, 4) analysis and evaluation of practices to minimize or avoid potential
impacts, and 5) evaluation of compliance with Federal, State, regional, local, and affected Native
American tribal regulations applicable to water-use and water quality.
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5.2.2.1 Plant Operational Activities Potentially Impacting Water-Use

Lake Erie is the main surface water body that could potentially be affected by operational activities
of Fermi 3.  These activities include surface water withdrawn from Lake Erie, discharges to Lake
Erie, dredging of Lake Erie, and stormwater runoff to Swan Creek, and certain onsite water bodies,
and Lake Erie.  Discharges to Lake Erie come from 1) the discharge pipe, and 2) the Spoil Disposal
Pond, and 3) the overflow canal pipe.  The Spoil Disposal Pond discharges settled water from
dredging operations.

5.2.2.1.1 Surface Water

A description of Lake Erie, the hydrologic alterations and their related operational activities, and the
physical effects of the hydrologic alterations is presented in Subsection 5.2.1.  Surface water
features are discussed in Subsection 2.3.1.

As discussed in Subsection 5.2.1.7, a maximum net water consumption of approximately 17,000
gallons per minute (24 million gallons per day) will occur by the operation of Fermi 3.  This quantity
of water will not have a significant impact on the level of the lake due to its vast capacity; therefore,
impacts to the lake are considered to be SMALL, and mitigative measures are not needed.

5.2.2.1.2 Groundwater

The uppermost hydrogeologic unit present at the site is the shallow overburden zone.  The primary
source of recharge for the shallow overburden zone is direct precipitation onto the land surface.
During periods of high lake water levels, the shallow overburden zone may temporarily receive
recharge locally from Lake Erie and connected surface water features.  The Bass Island Group
aquifer lies beneath the shallow overburden zone at the site.  The primary recharge source for the
Bass Island Group aquifer is downward vertical flow from the overlying shallow overburden zone.  A
detailed description of groundwater within the site vicinity is described in Subsection 2.3.1.2.

Groundwater is not used for safety-related or water supply purposes at Fermi 3.  A permanent
dewatering capability is not used at Fermi 3.  Therefore, impacts to groundwater during normal
operations are anticipated to be SMALL, and no mitigative measures are needed.

5.2.2.2 Potential Water-Use Impacts

Although cooling towers are considered to be closed-cycle cooling systems, concentrations of
dissolved salts (inherent in the Lake Erie water supply) accumulate in the circulation system as a
result of evaporative water loss.  To maintain proper cooling, a certain percentage of the
mineral-rich stream (blowdown) must be discharged and replaced with fresh water (makeup).
Since the cooling tower is chemically treated, the discharge flow will include these concentrations,
as well. Subsection 5.4.1 discusses the cooling tower discharge as it is used for radiological effluent
dilution.

5.2.2.2.1 Chemical Impacts

Cooling tower water chemistry must be maintained with anti-scaling compounds and corrosion
inhibitors because cooling towers concentrate solids (minerals and salts) and organics that enter
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the system in makeup water.  Similarly, a biocide/algaecide must be added to the system to prevent
the growth of fouling bacteria and algae.  Chemicals to be added to the liquid effluent streams are
listed in Table 3.6-1.  Water-treatment chemicals planned for use at Fermi 3 include the following
types:

• Biocide/Algaecide

• Corrosion inhibitor

• Scale inhibitor

• Dehalogenation

Operation of the cooling towers is based on two cycles of concentration under normal full power
operating conditions.  Under average conditions, blowdown is approximately 14,000 gallons per
minute.  During summer months, the maximum blowdown will be approximately 17,000 gallons per
minute. (Figure 3.3-1)

The quantity of blowdown discharged to Lake Erie is far less than the capacity of the lake;
therefore, concentrations of solids and residual water-treatment chemicals in the cooling tower
blowdown will quickly dissipate.  Furthermore, the discharge of Fermi 3 will be constrained by
effluent limitations imposed by its NPDES permit.  For these reasons, chemical impacts on the
water quality of Lake Erie are expected to be SMALL, and mitigative measures are not needed.
Minimal chemical constituents and or wastes are expected to be discharged to Lake Erie from the
operation of Fermi 3.  Constituents discharged directly or indirectly to Lake Erie are expected to be
at or below NPDES permitted levels.  They are projected to be very low based on the dilution
effects of Lake Erie. Section 3.6 and Section 5.5 discuss the non-radioactive waste systems and
discharge in more detail.

5.2.2.2.2 Thermal Impacts

Discharges from Fermi 3 will be regulated under the NPDES program, which regulates the
discharge of pollutants into waters of the State of Michigan.  Under NPDES regulations, waste heat
is regarded as thermal pollution and is regulated in the same way as chemical pollutants.

Discharges to Lake Erie include cooling tower blowdown; therefore, the Fermi 3 effluent will have
an elevated temperature.  The maximum effluent temperature under normal operation conditions is
86°F.  For the Fermi 3 discharge pipe, a high-rate effluent diffuser will be used to maximize mixing
and minimize the thermal mixing zone.  CORMIX v.5, Module 2, which is used for the prediction of
multiport diffuser discharges, and Module 1, which is used for the prediction of single port
dischargers, were used as appropriate for the thermal analysis (see Subsection 5.3.2 for details)
(Reference 5.2-5).  Several separate scenarios were evaluated in order to illustrate seasonal
changes in currents, water depths, temperatures, effluent characteristics, and the Water Quality
Standards (WQS).  Due to the outfall’s configuration and offshore location, the predicted mixing
zone will affect a very small section of the western lake, and the plume will dissipate relatively
quickly.  The plume is predicted to dissipate 1291 feet from the shoreline; therefore, it is very
unlikely for the plume to be re-entrained by the cooling water intake or to impinge on the shore.  As
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demonstrated in Subsection 5.3.2.1, the thermal plume resulting from the operation of Fermi 3 will
be minimal when compared with the breadth of western Lake Erie.  Accordingly, impacts to water
use resulting from additional thermal discharges associated with Fermi 3 are expected to be
SMALL.  Consequently, no mitigative measures are needed.

5.2.2.3 Operational Limitations

Fermi 3 may share an NPDES permit with Fermi 2 or eventually have its own separate permit.  The
NPDES permit will have effluent concentration limitations and discharge limits in order to comply
with State and Federal water pollution control laws.  The NPDES permit will encompass both
operational discharges and stormwater discharges.  See Subsection 2.3.3 for details related to the
water quality of Lake Erie.  Examples of limitations imposed by the NPDES permit for Fermi 2 are
limitations on total residual chlorine (TRC), total mercury, pH, total suspended solids (TSS), oil and
grease, total copper, total iron, and flow (Reference 5.2-6).

5.2.2.4 Impacts on Current Water-Use

Subsection 5.2.1.4 identifies the nine main sectors of water consumption in the Great Lakes Basin
and the main sectors of water consumption in the region of influence of Fermi 3.  In the Great Lakes
Basin, non-consumptive withdrawals comprise 95 percent of water-use, and consumptive
withdrawals comprise five percent.  The vast majority of withdrawals, 90 percent, are from lakes,
while five percent is withdrawn from streams and five percent from groundwater sources.
Comparing the quantity of withdrawals within the vicinity of Fermi 3, provided in Table 2.3-34, with
the water supplies of Lake Erie, represented in Table 2.3-27, shows that the water usage by current
generation of electrical power is relatively small.  The net total supply for Lake Erie, based in 2005,
averages approximately 46,000 billion gallons per year, and the most conservative quantity of
withdrawals estimated per year for Monroe County totals approximately 670 billion gallons per year,
which is approximately 1.4 percent of Lake Erie’s total net supply.

Water withdrawal is summarized in Subsection 5.2.1.3 and covered more in depth in Section 3.3.
Due to the large capacity of Lake Erie with respect to the amount of water withdrawn for Fermi 3,
operation of the plant will have a SMALL impact on current water-use in the vicinity of the site, and
no mitigative measures are needed.  Additionally, there are no expected operational activities that
impact water-use in the transmission corridor areas.

5.2.2.5 Estimated Future Water-Use

Projected water-use is described in Subsection 2.3.2.3.  A direct linear relationship was assumed
between population and water usage for the water user groups of Public Supply, Self-Supplied
Domestic Users, and Industrial Users.  For the user group categories of Irrigation, Livestock, and
Thermoelectric Power Generation, no direct linear relation with population was assumed.  Projected
use estimates for these categories were maintained at the level of usage reported in the year 2000.
Projected water-use by user group for Monroe County is presented in Table 2.3-40.  Due to the vast
size of Lake Erie, operation of Fermi 3 will have a SMALL impact on the availability of water for
future water-use.
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5.2.2.6 Potential Impacts from Hydrologic Alterations and Operational Activities

Subsection 5.2.1.3 concludes that the operation of Fermi 3 is expected to have SMALL impacts on
Lake Erie due to water withdrawals and returns.  Subsection 5.2.1.6 concludes that the operation of
Fermi 3 will have SMALL impacts on Swan Creek and Lake Erie due to stormwater runoff, dredging
operations, and discharge of l iquid radwaste and neutralized demineralizer wastes.
Subsection 5.2.1.6 also concludes that there will be no impact to the flood handling capability of the
floodplain.  Consequently, mitigative measures are not needed for hydrologic alterations and
operational activities.

5.2.2.7 Discharge Design

For Fermi 3, a high-rate effluent diffuser will be used to maximize mixing and minimize the thermal
mixing zone.  Based on the conceptual design, the effluent outfall is located approximately 1300 ft
offshore of the plant location.  The modeled multiport diffuser consisted of three individual ports
spaced evenly over 32.8 ft.  Each port is 16.5 inches in diameter and located 19.7 inches above the
lakebed.  The ports are assumed to discharge into water approximately 8 feet deep, depending on
the time of year.  The ports are designed to achieve a desired exit velocity and direction.

Three modeling sets were designed to provide a complete analysis of the thermal discharge effects.
Subsection 5.3.2 presents the process and data for each of the three modeling sets.  The modeling
results indicate that the thermal impacts on Lake Erie will be SMALL, and mitigative measures are
not needed.

5.2.2.8 Regulatory Compliance

The EPA has promulgated regulations that implement Section 316(b) of the Clean Water Act for
new and existing electric power producing facilities.  Additional information describing how Fermi 3
meets the performance standards specified in the EPA regulations implementing Section 316(b) is
provided in Subsection 5.3.1.2.2.

The U.S. Army Corps of Engineers (USACE), MDEQ, and other appropriate agencies will be
consulted, and permits and approvals will be obtained, as necessary.  Operational activities
associated with a new nuclear unit would require either the modification of NPDES permit
MI0037028, under which the existing Fermi 2 facility operates, or obtaining a new NPDES permit.
The SWPPP will also be updated for the operation of Fermi 3 to limit the potential of stormwater
from impacting surface water bodies.

As mentioned in Subsection 2.2.3, no Native American tribes are located wholly within the 50-mile
region and no Native American land claims have been made in the Fermi 7.5-mile vicinity.
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5.3 Cooling System Impacts

This section describes the potential impacts to environmental resources at the Fermi site due to the
operation of the Fermi 3 cooling system, including impacts associated with the operation of the
intake system and associated cooling tower.  The Station Water System (SWS) provides make-up
water to Fermi 3 from Lake Erie and consists of a cooling water intake structure including water
intake screens, pumps, piping, and valves.  The natural draft cooling tower (NDCT) discharges
evaporative losses to the atmosphere and effluent discharge to Lake Erie.

Discussions in Section 5.3 are broken down into the following four subsections: Subsection 5.3.1
presents the physical impacts of the intake system during operation as well as impacts on aquatic
ecosystems.  Subsection 5.3.2 presents potential physical impacts resulting from the thermal
discharge system, as well as impacts on aquatic ecosystems.  Subsection 5.3.3 presents the
aesthetic and physical environmental impacts on the atmosphere and terrestrial ecosystems in the
vicinity of the heat-discharge system during operation.  Subsection 5.3.4 presents the human health
impacts associated with the cooling system.

5.3.1 Intake System

This subsection describes the physical impacts of the intake system including shoreline erosion,
bottom scouring, and induced turbidity, as well as the resulting impacts to the aquatic ecosystems.
Subsection 3.4.2 describes the Fermi 3 intake system components, intake flow rates, and intake
velocity calculations.  Descriptions of Lake Erie bathymetry, substrate characterizations, lake levels,
and current patterns exhibited in the vicinity of the intake structure, including illustrations, are
included in Subsection 2.3.1 and Subsection 5.3.2.  Figure 5.3-1 shows the intake structure relative
to Lake Erie and the overall station layout.

5.3.1.1 Hydrodynamic Descriptions and Physical Impacts

5.3.1.1.1 Hydrodynamic Descriptions

The intake structure for Fermi 3 is located approximately one mile south of the mouth of Swan
Creek on the western shoreline of Lake Erie.  Two rock groins extend 600 feet east into the Lake to
form the intake bay and effectively reduce the zone of hydraulic influence associated with the
pumping activities.  The record high and low levels of the lake water are well within the boundaries
of the intake bay to ensure constant pumping capability.  A hydrodynamic description is provided in
Section 3.4.

5.3.1.1.2 Physical Impacts

Possible physical impacts resulting from the Fermi 3 intake include shoreline erosion, bottom
scouring, induced turbidity, and silt buildup.  Construction dredging and the withdrawal of water
through the intake bay have the potential to increase erosion and shoreline scouring in the area of
the intake structure.  The historic deposition of fine sediments susceptible to hydrodynamic
influence suggests that turbidity near the intake structure may increase during periods of pumping
and dredging as well.  To offset this effect, the rock groins extend into the lake, limiting the turbidity
to the intake bay and protecting the shoreline from the zone of influence associated with the
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pumping activities.  In addition, the closed-cycle design only requires water to replace evaporative
loss, thus pumping rates are of low volume and will not be sufficient to cause significant impacts.
Although the groins minimize impacts from pumping, they slightly alter the intensity and paths of
natural shoreline water currents, possibly redirecting sediment loads that could lead to silt buildup in
deeper waters.

Periodic maintenance dredging of the intake bay is expected, contributing to the aforementioned
physical impacts.  Dredge spoils from periodic dredging is expected to be disposed of in the onsite
Spoil Disposal Pond, as required in the existing Section 404 permit as outlined by the USACE in
conjunction with the MDEQ NPDES permit.  A temporary increase in turbidity would occur in the
lake near the Fermi site during dredging activities.  However, due to the short-term duration of the
dredging operations, the dredging activities would not affect long-term water quality.

Fermi 2 intake has not significantly altered the ambient conditions in Lake Erie or the surrounding
areas.  The addition of Fermi 3 intake system utilizes the existing intake bay and will operate in
similar fashion to Fermi 2, therefore, physical impacts to the area in the vicinity of the intake
structure are anticipated to be SMALL and no mitigative measures are needed.  Substrate
characteristics, water quality, and bathymetry are more specifically discussed in Subsection 2.3.3
and Subsection 5.3.2.

5.3.1.2 Aquatic Ecosystems

Cooling water is withdrawn solely from Lake Erie, therefore impacts associated with the SWS intake
system operation are limited to aquatic resources within the lake, specifically in the area associated
with the intake bay for the SWS (identified in Subsection 2.4.2).  This subsection identifies potential
impacts, describes design features implemented to minimize these impacts, identifies important
aquatic species, and presents previous impact studies in order to articulate a comprehensive
characterization of the impacts to aquatic ecosystems resulting from operation of Fermi 3.

5.3.1.2.1 Potential Impacts

Potential impacts to aquatic ecosystems associated with the operation of the Fermi 3 intake
structure and cooling water systems are entrapment, impingement, and entrainment.

Entrapment refers to the attraction of aquatic organisms to an area with physical barriers that are
difficult to escape from.  Physical barriers at the Fermi 3 intake structure include the rock groins,
trash rack, and traveling screens.  An organism’s susceptibility to entrapment at a power plant
intake is dependent upon behavioral response to many factors that include: the cooling system and
intake structure location, design and construction configuration, velocity of flow into the intake,
capacity or volume of water withdrawn by the pumps, time of day, water levels and currents, water
temperature, and other water quality characteristics.  Biological factors affecting entrapment
include: species assemblages and population densities of organisms near the intake at the time of
pumping, size of organisms, swimming speed of organisms, and overall health or physical condition
of the organisms.
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Entrapped organisms are often subsequently subjected to impingement or entrainment depending
upon the factors mentioned previously.  Impingement refers to frequent or sustained physical
contact with trash racks or traveling screens, while entrainment refers to smaller, planktonic
organisms passing through the screens and into the circulatory system.  Impinged organisms may
sustain physical damage or mortality from the screens, while entrained organisms are subjected to
the thermal and chemical1 conditions encountered in the plant.

5.3.1.2.2 Measures and Controls that Limit Adverse Impacts

Environmental impacts from cooling water intakes are regulated through Section 316(b) of the
Clean Water Act (CWA).  The EPA enforces the CWA using the NPDES permit system.  The
NPDES permitting program requires that the location, design, construction, and capacity of cooling
water intake structures reflect the best available technology (BAT) for minimizing environmental
impacts.  For many facilities, this entails construction of closed-cycle cooling systems to limit
adverse impacts related to impingement and entrainment.  Intake structure traveling screens can
also be modified to help reduce impingement and entrainment mortality.  The status of the Fermi 3
NPDES permit application is discussed in Section 1.2.

Entrapment is effectively minimized by locating the Fermi 3 intake near the Fermi 2 intake, while
impingement and entrainment are limited by a variety of features.  Employing a closed-cycle cooling
system comprised of a cooling basin and natural draft cooling tower, Fermi 3 exhibits use of the
BAT that significantly reduces impingement and entrainment numbers compared to an open-cycle
system.  The intake structure is also constructed and designed to minimize impacts to the
environment.  The addition of a trash rack, as well as the design of the mesh size of the traveling
screens, have been implemented to reduce impingement potential at the intake.  The screens are
designed with a low pressure back spray system that initially washes impinged organisms from the
screens and returns them back to the ambient waters via a sluiceway system. Following the low
pressure wash a high pressure spray then removes any remaining debris from the screens. The
point of return will be outside the zone of influence for the existing intake bay.  Operational
measures executed in daily operation that allow for minimal impacts to aquatic resources include:
maintenance of a low intake velocity of 0.5 fps or less (Subsection 3.4.2.1) which allows most
aquatic organisms to avoid the intake altogether, as well as regular washing of the intake screens to
minimize impingement time of any organisms impacted.

5.3.1.2.3 Principal Aquatic Resources

This subsection briefly describes the aquatic resources that have the potential to be impacted by
the cooling system for Fermi 3.  These resources include “important species” (as defined by
NUREG-1555) such as plankton, benthic invertebrates, commercial and recreational fisheries, and
threatened and endangered species; and the overall fish population.  For a detailed description of
the aquatic ecology associated with the Fermi site refer to Subsection 2.4.2.

1. The addition of a biocide, sodium hypochlorite, takes place as water enters the pump house.  Once the water has 
passed through the trash rack and traveling screens, a diffuser injects the biocide into the flow before the flow 
proceeds into the pumps.  The purpose of the biocide is to control the growth and infestation of nuisance organisms 
on plant structures (refer to Subsection 3.3.2.1).
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5.3.1.2.3.1 Important Species

The groups discussed below represent the important aquatic species that are potentially affected by
Fermi 3 operation.

Plankton

Plankton are small plants or animals that float, drift, or weakly swim in the water column of any body
of water.  They are important as indicators of changes in nutrient levels and serve as a primary food
source for many other aquatic organisms.  As previously documented in Subsection 2.4.2, plankton
diversity and abundance in Lake Erie is highly variable from season to season and year to year.
This high variability makes it almost impossible to predict or quantify the levels of impacts
associated with entrainment.  Because planktonic organisms are limited by their size and their
inability to move freely throughout the water column they are highly susceptible to the intake flows
associated with cooling water intake systems.  Based on the biological data presented in previous
entrainment studies, it is anticipated that ichthyoplankton impacts may be significant at Fermi 3.
The important species of greatest concern include: gizzard shad, emerald shiner, spottail shiner,
freshwater drum, carp, white bass, and yellow perch.

Effects to the overall abundances of plankton and zooplankton population densities are anticipated
to be SMALL.  This is due to the relatively small area the Fermi intake system affects as compared
to the total area of Lake Erie and its plankton population.

Benthic Invertebrates

Benthic invertebrates inhabit the bottom of aquatic environments, and are important to aquatic
ecosystems as water quality indicators, shoreline protection, spawning habitat, and a food source.
Examples of important benthic fauna include: aquatic worms, midges, freshwater bivalves, sea
stars, crabs, and lobsters.  Periodic maintenance dredging to remove silt accumulation will remove
and prevent most benthic inhabitants from becoming well established within the embayment.  For
those species that are able to become established between dredge events, they are less likely to be
impacted by impingement and entrainment than pelagic species due to their sessile and/or benthic
nature.  Thus impacts are anticipated to be SMALL.

Commercial and Recreational Fisheries

Lake Erie supports one of the largest freshwater commercial fisheries in the world; subsequently
significant impacts to any commercially important species would be detrimental to the local
economy as well as the aquatic ecology of the area.  Commercial and recreational harvest in Lake
Erie, specifically the western basin, is dominated by yellow perch (Perca flavescens) and walleye
(Sander vitreus), as well as the rainbow smelt (Osmerus mordax) and white bass (Morone
chrysops).  Species of sport fish and commercially important species most commonly collected in
impingement samples include: freshwater drum, yellow perch, and white bass.  Walleye and
rainbow smelt have also been collected in impingement samples, but generally in much smaller
numbers.  The economic value of the regional commercial f isheries is discussed in
Subsection 2.4.2.3.
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A number of studies have been conducted to determine the impacts of impingement and
entrainment on commercial and recreational fish populations in western Lake Erie.  The majority of
the studies suggested that impacts to these populations are minimal or insignificant.  Many of these
studies were performed at plants utilizing a once-through cooling system where impingement rates
are significantly higher than in a closed-cycle system; therefore, impacts to commercial and
recreational fish populations are also minimal or insignificant.  Collectively, calculations of total
impingement impacts to the sport and commercial fishery have been estimated to be as low as 0.04
percent and as high as 0.5 percent.  These studies are discussed in Subsection 5.3.1.2.4.  Based
on the perennial success of the Lake Erie commercial and recreational fisheries, historical studies,
and the closed-cycle cooling system employed by Fermi 3, the impacts of the Fermi 3 intake on
important aquatic species are anticipated to be SMALL.

Threatened and Endangered Species

Any impacts to threatened and endangered species as a result of the Fermi 3 cooling system
construction and operation are of obvious importance.  Although no threatened or endangered
species were documented in a 1991-1992 impingement and entrainment study conducted at the
Fermi site (Reference 5.3-39), an online review yielded three species with the possibility of
occurrence at the site.  The U.S. Fish and Wildlife Service (USFWS) online threatened and
endangered species database identified the Northern riffleshell (Epioblasma torulosa) as the only
federally listed species within Monroe County having potential to occur in or near the Fermi site
(Table 2.4-15).  There are no historical records of this species occurring on the Fermi site or near
the intake bay.  Accordingly, the impact of the Fermi 3 intake on federally-listed threatened and
endangered species is expected to be SMALL, and no mitigation measures are needed.

The brindled madtom (Noturus miurus) is listed as a state species of concern, while American lotus
(Nelumbo lutea) is listed as threatened in the State of Michigan.  Although no confirmed
occurrences of the brindled madtom have been noted within the intake bay, it has been
documented as having potential to occur at the Fermi site.  American lotus has been documented
throughout inland areas of the Fermi site; however, it has not been documented as occurring in or
near the intake bay on the lake.  More detailed discussions of life history and habitat utilization of
each of these species can be found in Subsection 2.4.2.  Habitat2 associated with the brindled
madtom has not been identified in or adjacent to the intake bay, therefore limiting the likelihood for
impacts resulting from the cooling system.  These studies are discussed in Subsection 5.3.1.2.4.
Operational impacts to American lotus are not anticipated since they are located outside the area of
influence of the Fermi 3 intake.  Accordingly, the impact of the Fermi 3 intake on state-listed
threatened and endangered species is expected to be SMALL, and no mitigating measures are
needed.

2. The brindled madtom (Noturus miurus) is common to slow-moving rivers with soft substrates and scattered 
emergent vegetation.  Lake habitats are usually characterized by soft bottoms with an abundance of leaves and 
twigs.
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Agency Communications

Both state and federal wildlife agencies were contacted regarding threatened and endangered
species with the potential to inhabit the Fermi site.  In a letter of response, the Michigan Department
of Natural Resources (MDNR) identified both the American lotus (state threatened) and the brindled
madtom (state species of concern) as aquatic species potentially occurring at the Fermi site, as
discussed previously.  In addition, the MDNR expressed concerns regarding the potential of
suitable habitat being present within the Fermi site, specifically within the construction footprint.
The MDNR stated that impacts may include direct destruction of species or disturbance of critical
habitat.  The impacts of construction on aquatic ecology are discussed in Subsection 4.3.2.

5.3.1.2.3.2 Fish

The abundance and distribution of fish populations is of paramount importance to the aquatic
ecosystem of western Lake Erie.  Although no current data pertaining to impingement has been
collected at the Fermi intake structure, historical Fermi data, as well as studies at other Lake Erie
power plants, indicate that relatively few species are common or abundant in impingement
samples.  Review of these studies suggests that gizzard shad, carp, freshwater drum, emerald
shiner, white bass, and yellow perch are the dominant species impacted by impingement.  It is
anticipated that impingement will be dominated by gizzard shad, which have comprised as much as
95 percent of the total abundance in area impingement samples.  As described in Subsection 2.4.2,
gizzard shad are a very abundant, pelagic species that serves as an important prey species for
many other forage species.

The intake bay for the SWS may act as a temporary haven for fish and could result in an increase in
impingement of aquatic organisms.  Utilization of this area as a haven or cover area is believed to
occur mostly during the cold winter months.  This time of year has been documented as having the
highest levels of impingement, specifically for gizzard shad which are susceptible to cold shock
mortality.  However, based on the historical data collected at Fermi, the overall number of fish
impinged is relatively low as compared to other plants on the Western Basin of Lake Erie.  The low
design intake velocity ( 0.5 fps, Subsection 5.3.1.1) will help prevent healthy fish from being drawn
toward or becoming impinged on to the intake screens.

The design improvements of the intake screens and trash rack, as well as the commitment to
maintaining a low intake velocity ( 0.5 fps), serve to minimize impingement potential of fish species
as a result of Fermi 3 operation.  Review of applicable fisheries and impingement data has not
yielded evidence of alterations in overall species distribution or abundance in western Lake Erie
affected by the introduct ion of  the Fermi intake.   These studies are d iscussed in
Subsection 5.3.1.2.4.  Because of the co-location of the Fermi 3 intake with the existing intake
structure, the aforementioned statements substantiate the conclusion that impacts to fish resources
at the Fermi site due to operation of Fermi 3 would be SMALL.

5.3.1.2.4 Previous Studies Applicable to Fermi 3 Cooling System Impacts

This subsection presents summaries of selected studies used in the assessment of the potential
impacts to aquatic resources resulting from the Fermi 3 cooling system.  This list is not exhaustive;
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additional information from the references of this subsection and Subsection 2.4.2 were utilized to
obtain a comprehensive characterization of cooling system impacts.

NRC Generic Environmental Impact Statement (GEIS)

The NRC published an extensive study in 1996 detailing operational impacts of nuclear plants on
various environmental resources.  In considering the effects of closed-cycle cooling systems intake
structure on aquatic ecology, the NRC studied and evaluated the impingement of juvenile and adult
fishes and shellfish and the entrainment of planktonic organisms, including ichthyoplankton,
phytoplankton, and zooplankton.  These studies concluded that the impacts of closed-cycle cooling
systems on impingement and entrainment are insignificant (Reference 5.3-1).  Based on the above
information, it can be concluded that impacts to aquatic resources at the Fermi site due to the
operation of the intake system would be SMALL.

Impingement and Entrainment Impact Studies

As previously stated, there are many factors that can affect impingement and entrainment.  The
design and operation of the Fermi 3 intake system is such that it provides a significant reduction in
the amount of adverse environmental impacts.  Biological data associated with the aquatic ecology
of the western basin of Lake Erie and with impingement and entrainment studies from multiple
plants on the western basin of Lake Erie supports the expectation that impacts associated with
impingement and entrainment are SMALL.

Impingement and Entrainment Study - Fermi 2 Power Plant, 1991-1992 (Reference 5.3-39)

No recent impingement and entrainment data has been collected at the Fermi plant.  Historical
impingement data were collected on the Fermi 2 intake screens over a one year period from
October 1991 to September 1992.  Estimates of annual impingement resulted in total of 1944 fish
representing 23 fish species and nine families.  The dominant species identified were gizzard shad,
with 1380 specimens comprising 71 percent of the total.  Other dominant species included white
perch (7.1 percent), rock bass (3.3 percent) and freshwater drum (3.2 percent).  Ten of the 23
species impinged were considered sport fish species.  Seasonal abundances of fish were
represented by increased numbers of fish collected during the winter and fall months and
decreased numbers of fish collected during the summer months.  The increased numbers of fish
during the winter months was represented primarily by gizzard shad which are susceptible to cold
water temperatures which reduce their mobility.

Entrainment of juvenile species was sampled at two different locations downstream of the two
traveling screens.  A total 13,547 fish representing 15 fish species and 10 families were
documented.  The dominant species collected were gizzard shad (59 percent), spottail shiner (18
percent), yellow perch (7 percent), and emerald shiner (5 percent).  Seasonal abundances of
juvenile fish were represented by increased numbers during the summer months (June and July)
and the fewest numbers collected from October through February.  Gizzard shad represented the
highest abundance during the summer months which corresponds with their peak spawning
periods.
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Impingement and Entrainment Studies – Davis Besse Nuclear Power Stat ion, 1978
(Reference 5.3-43 and Reference 5.3-40)

Impingement studies were conducted at the Davis-Besse plant near Locust Point, Ohio indicating
that a total of 6607 fish representing 20 species were impinged over a one year period.  Goldfish
was the dominant species (49 percent), followed by yellow perch (24 percent), emerald shiner (15
percent), gizzard shad (6 percent), black crappies (1 percent), freshwater drum (1 percent), and
rainbow smelt (1 percent).  Impingement losses during this study were determined to be extremely
low as compared to other plants in the Western Basin.  Furthermore, losses attributed to
impingement on the sport fish and commercial fishery were valued at only 0.04 percent by number
and 0.001 percent by weight of the Ohio harvest.  The study concludes that impingement losses
related to Davis- Besse have an insignificant impact on Lake Erie fish stocks and that further
justification is probably unnecessary.

Entrainment monitoring samples were represented by a total of 8 taxa including: gizzard shad,
emerald shiner, walleye, freshwater drum, yellow perch, rainbow smelt, spottail shiner, and carp.
Annual entrainment was estimated by multiplying ichthyoplankton concentration at the intake by the
intake volume.  Gizzard shad, walleye, and emerald shiners dominated the samples comprising 76
percent, 15 percent, and 5 percent respectively.  Annual entrainment was estimated at 6,311,371
larvae and 44,278 eggs during 1978.  The study states that the number of larvae entrained can vary
greatly from year to year depending on a variety of conditions, but concludes that due to the low
volume intake of the closed-cycle cooling system necessitates a very low-level impact on western
basin fish populations.

Fish Impingement and Entrainment Studies – Acme Power Station, 1976-1977 (Reference 5.3-41)

Impingement and entrainment data from the Acme Power Station in Toledo, Ohio indicated that
gizzard shad and emerald shiner were the most dominant species impinged.  Impingement was
highly seasonal with approximately 95 percent occurring during the winter months (October through
February).  Additional dominant species impinged included freshwater drum, white bass, alewife,
spottail shiner, yellow perch, and channel catfish.  Impacts attributed to impingement were
documented as having less than 0.5 percent reduction of both commercial and sport fish harvest
combined.  Entrainment samples were comprised of 15 taxa that included gizzard shad, freshwater
drum, white bass, and carp.  Seasonal peaks in entrainment were documented with increased
entrainment occurring during the months of April through July and the lowest levels occurring in the
winter.

Impingement and Entrainment Studies – Bayshore Power Station, 1976-1977 (Reference 5.3-42)

Impingement and entrainment data from the Bayshore Power Station near Harbor View, Ohio
indicated impingement samples were dominated by gizzard shad, emerald shiner, and alewife.
Impingement was shown to occur with much higher frequency in winter months, thus freshwater
drum, walleye, white bass, and yellow perch were a greater component of the summer
impingement samples due to reduced gizzard shad impingement.  Entrainment data consisted of
19 taxa dominated by gizzard shad and white bass, representing 78.4 percent and 11.6 percent of
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total entrainment data, respectively.  Impingement and entrainment numbers were compared with
Ohio Division of Wildlife data for Lake Erie.  The study concludes that impingement and
entrainment losses of young-of-the-year (YOY) fish at the Bayshore Power Station were not shown
to have an adverse effect on the populations of YOY fish in Lake Erie.

Lake Erie Fish Characterization Studies

Fisheries Survey of Selected Lake Erie Coastal Marshes in Michigan, 2005

This fisheries survey of western Lake Erie bays and estuaries was conducted in September 2005
as a joint venture by the MDNR and USFWS.  The survey utilized electrofishing and seining to
sample four locations along the Lake Erie coast: the Huron River Estuary, the Swan Creek Estuary,
Plum Creek Bay, and North Maumee Bay.  The Swan Creek Estuary was sampled at nine sites
along Swan Creek ranging from approximately 0.5 to 2.5 miles from the Fermi site.  A total of 38
species of fish from 13 families were collected at these sampling sites.  Species most well
represented in the catch included gizzard shad, bluntnose minnow, mimic shiner, bluegill,
pumpkinseed, goldfish, and largemouth bass.  The study concludes that speciation at each site was
similar and that the Swan Creek Estuary had the highest catch per effort (CPE) of the sampling
sites.

Status of the Fisheries in Michigan Waters of Lake Erie, 2006

This fisheries report is prepared annually by the MDNR, and contains statistics relating to
commercial and sport harvest for the year.  Relevant statistics presented include: estimates of total
commercial and sport harvest on Lake Erie, value of the commercial harvest, harvest rates for
selected species, and graphs and tables of various data from multiple years.  Analysis of the data
yields variation in abundances of the species presented between subsequent years, but no
long-term trends of increase or decrease in abundance are evident.

5.3.1.3 Conclusions

Operation of the SWS for Fermi 3 is anticipated to have SMALL effects on aquatic resources at the
Fermi site.  In the Generic Environmental Impact Statement, the NRC stated that closed-cycle
cooling systems, such as the SWS, have minimal water requirements which result in smaller
impacts to aquatic organism when compared with water usage for open-cycle or once-through
cooling water systems (Reference 5.3-1).  The SWS for Fermi 3 will be designed, operated, and
maintained in accordance with 40 CFR 125, "Requirements Applicable to Cooling Water Intake
Structures for New Facilities under Section 316 (b) of the Act,” including the intake velocities.

Fermi 3 has adapted the BAT similar to those already in place for Fermi 2.  These include: use of a
closed-cycle cooling system, an intake designed and oriented to minimize attractant flows, addition
of a trash rack upstream of the screens, traveling screens modified with appropriate mesh size and
a backspray system with an associated sluiceway, and a through-screen intake velocity that is less
than 0.5 fps.

The principal aquatic resources with the potential to be impacted by the cooling system for Fermi 3
have been identified, including: plankton, benthic invertebrates, commercial and recreational
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fisheries, threatened and endangered species, and fish.  Appropriate agency consultations
regarding impacts to threatened and endangered species have been initiated.

An extensive literature review of available information on the aquatic ecology of Lake Erie and
impacts of similar facilities has been performed as well.  Operation of Fermi 2 has not been shown
to have a measurable impact on any important species in the area.  The information provides a
compelling case of long-term regional evidence of no significant impact from power plants located
on the western basin of Lake Erie.

Based on the information gathered and presented within this section, overall impacts to aquatic
resources resulting from the Fermi 3 intake are considered SMALL, and no mitigative measures are
needed.

5.3.2 Discharge System

This subsection describes the physical impacts of Fermi 3 discharge to surrounding waters and the
potential impacts of the cooling water discharge on water quality and aquatic ecosystem in the
western basin of Lake Erie, the receiving waterbody for the project.

The use of cooling towers for Fermi 3 represents BAT under Phase I of Section 316(b) of the Clean
Water Act and also acts to greatly reduce the thermal loading to Lake Erie.  Despite this, facility
effluent, comprised largely of cooling tower blowdown, will contain heat derived from the facility and
the ambient air.  It is common in such situations to consider a thermal mixing zone in which effluent
is actively mixing with ambient water.  For Fermi 3, a high-rate effluent diffuser will be used to
maximize mixing and minimize the thermal mixing zone.

5.3.2.1 Thermal Description and Physical Impacts

The effluent from Fermi 3 would discharge directly into the western basin of Lake Erie through a
newly-constructed discharge pipe.  Figure 5.3-1 shows the Fermi 3 discharge relative to Lake Erie
and the overall site layout.  A description of the site layout is provided in Subsection 2.3.1.  The
Fermi 3 discharge is described in Subsection 3.4.2.  As part of the impact assessment process for
the project, the effluent discharge was evaluated to determine the physical characteristics and
associated impacts of the thermal component of the discharge.  The CORMIX model
(Reference 5.3-2) was used to conduct the analysis.

5.3.2.1.1 Thermal Plume Analysis

The dissipation of the thermal plume was modeled in a conservative fashion under a variety of
conditions in order to understand the potential range of impacts.  The set of modeled cases was
constructed based on anticipated variation in the effluent flow and temperature as well as known
variation in receiving water temperature, current velocity, and water depth.  Several cases were
included to represent a broad range of relatively common events (e.g., four separate scenarios
based on conditions encountered in each month) as well as potentially worst-case events that occur
very rarely but might affect plume behavior (e.g., westward lake water flow that could result in
thermal plume impacts at the shoreline wetlands).  A sensitivity analysis was also performed to
explore how the predicted thermal plume responds to changes in model input parameters.
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CORMIX is a mathematical modeling tool developed for the analysis, prediction, and design of
aqueous toxic or conventional pollutant discharges into diverse water bodies.  It was developed by
the EPA for use as an analysis tool for the permitting of industrial, municipal, thermal, and other
point source discharges to receiving waters.  CORMIX v.5, Module 2, which is used for prediction of
multiport diffuser discharges, and Module 1, which is used for the prediction of single port
dischargers, were used as appropriate for this analysis.  The assumptions, methods, data, and
results of the modeling are described below.

5.3.2.1.1.1 Modeling Assumptions

Based on the preliminary design, the simulated effluent outfall is located approximately 1300 ft
offshore of the plant location.  The outfall consists of a multiport diffuser 33 feet in length, with three
ports spaced evenly at approximately 1300, 1317, and 1333 feet from the shore.  Ports centered
1.6 feet above the lake bed were assumed to discharge into water approximately 8 feet deep,
depending on the time of year.  Due to the outfall’s configuration and offshore location, the plume
will dissipate relatively quickly and is very unlikely to be re-entrained by the cooling water intake.
While the configuration of the outfall will be refined during the final design, this conceptual design is
adequate for determination of maximum effects of increased thermal discharge.  In fact, the results
of this assessment will be used to refine the design and, if necessary, modify the outfall to reduce
thermal impacts.

5.3.2.1.1.2 Methods

Dilution and thermal plume dimensions are affected by the discharge structure design, effluent flow
and temperature characteristics, and receiving water temperature, depth, and velocity
characteristics.  CORMIX input parameters consist of descriptions of the discharge’s local
bathymetry, ambient conditions, discharge geometry and effluent properties.  The nature of the
receiving water, the discharge effluent characteristics, and the water quality standards all vary with
month; some characteristics vary with season or meteorological conditions.  Therefore the
modeling effort for Fermi 3 incorporates seasonal variability of these parameters to provide a
complete characterization of the effects of thermal discharge on the receiving lake system.

Multiple objectives were identified as relevant to a complete analysis of thermal discharge effects.
To succinctly address each one, the modeling effort was broken into three separate but related
modeling sets.  The first model set was designed to identify the extent of the thermal mixing zone
that will result from the proposed Fermi 3 discharge with regards to the monthly variability in
conditions and water quality standards.  The second set of model runs used selected, worst-case
monthly results to address uncertainties in ambient water depth due to wind-driven seiche or other
events.  The third model set also used the results from Model Set 1 to evaluate the effects of
extreme westward lake current flow on plume dimension and location.  The three sets are outlined
in Table 5.3-1 and described in further detail below.

Model Set 1

To evaluate the extent of the thermal mixing zone resulting from the proposed additional Fermi plant
discharge, an analysis of thermal plumes resulting from plant effluent discharges was done for four
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scenarios each month (Table 5.3-2).  Separate runs were performed for each month in order
consider monthly variation in receiving water and effluent temperatures as well as changes in the
Michigan Water Quality Standards (WQS) throughout the year.  The combination of these scenarios
characterized the range of temperature and current velocity conditions that would be expected to
contribute to a worst-case situation.  The model design addressed the two separate WQS for each
month: 1) maximum change in temperature from ambient (i.e., the T), and 2) maximum allowable
temperature.  The first WQS stipulates that the discharge heat load may not cause more than a 3°F
rise in water temperature above ambient outside of the mixing zone.  Scenarios 1 and 2 addressed
this criterion by applying a low ambient water temperature statistic (10th percentile) for each of two
extreme ambient velocity statistics (10th percentile and maximum).  The second standard, which
specifies the maximum absolute temperature permitted outside of the mixing zone, is assessed in
Scenarios 3 and 4.  These scenarios used a high ambient water temperature statistic (90th

percentile) for each of the two extreme ambient velocity statistics (10th percentile and maximum).
Due to the relatively high lake temperature assumed in these scenarios, the conditions are
expected to represent a worst-case situation in which the temperature of ambient lake water would
be most impacted by the heated discharge.  Evaluation of the four scenarios for each month
provides the maximum predicted thermal mixing zone that is likely to be observed over the range of
expected ambient conditions.  Taken together, the 48 separate model runs illustrate the range of
plume conditions that are likely to be encountered at the new outfall.

Model Set 2

A sensitivity analysis of the impact of water depth on thermal mixing was performed because the
exact water depth at the proposed diffuser location varies with hydrological and meteorological
conditions.  The range of hydrological variation (i.e., that caused by seasonal variation and rainfall
history) is evaluated under Model Set 1.  This Model Set was used to evaluate short-term changes
associated with meteorological conditions.  During wind-driven seiche events, large, short-term
variations in water depth have been observed.  Though infrequent and of short duration, such
changes in water depth could have potential effects on the distribution of the thermal plume and
resulting mixing zone dimensions.  Performing a series of CORMIX model runs with varying water
depth provided predictions of the likely range of thermal plumes under all expected conditions.

In order to address worst-case conditions, lower (and less frequently occurring) water depths were
used with the monthly scenario that produced the largest plume with respect to the temperature
increase standard in Model Set 1.  The one percent, five percent, and twenty percent frequency
occurrence of water depths within the worst-case month were used for the depth-related sensitivity
analysis.  The use of these values allowed an evaluation of the differences in plume dimensions
that may result from using low depth values instead of observed monthly average values in the
thermal analysis.

It is important to note that seiche-driven water level changes affect the operation of Fermi 2 and are
anticipated in the operating procedures of the cooling water system.  During acute low-water events
associated with persistent west winds, the Fermi 2 cooling water intake may not reliably supply
sufficient water for cooling tower makeup.  Because this condition was considered in the circulating
water system design, the cooling tower basin was constructed to hold more water than would be
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typically expected.  During low-water events, intake and discharge of cooling water is stopped
temporarily and the cooling tower is run at higher cycles of concentration for up to several hours
using water stored in the basin.  Such operation has previously occurred without incident.  A similar
strategy of design and operation is planned for the Fermi 3 cooling system.  While the details are
yet to be established, under rare, short-lived low-water conditions, intake from and discharge to the
cooling system will cease and increased cycles of concentration will be employed.  Such actions
mitigate the potential for operation of the diffuser under extreme low water conditions.

Model Set 3

The after-effect of wind-drive seiche can be a westward flow of water in response to the buildup of
water in the eastern end of the lake.  A hypothetical CORMIX scenario was developed to evaluate
the effects of rare westward currents on plume location and dimensions.  Specific attention was
paid to the potential for plume impingement on the shoreline and plant intake area.  To create a
worst-case situation, the CORMIX model was set up such that effluent from a single port
discharged in a northerly direction to reduce the additional dilution effect of the diffuser and to
capture the extent of shoreward plume dispersion due to westward flow. CORMIX v.5 Module 1 was
used for this analysis. Modeled ambient current conditions flowed to the west-northwest vector
(directly into the shore) with a velocity equal to 1 fps, 1.5 times the maximum observed current
velocity in any direction. Though data sources indicate that such a strong westward flow would be
an extremely rare and short-lived event, it does provide a worst-case illustration of the thermal
plume’s behavior and its potential to impact the shoreline.

5.3.2.1.1.3 Ambient Water Data

Data were collected to characterize ambient temperature, depth, current, and wind conditions in the
western basin of Lake Erie in the vicinity of the discharge location.  To perform the CORMIX thermal
modeling, it is necessary to characterize typical seasonal ambient conditions by analyzing
long-term time-series records.  Table 5.3-3 provides a summary of the time series and other
relevant data that were used in developing a characterization of ambient conditions.  Each of these
data sets is discussed below.

Ambient Lake Temperature

Lake water temperature is an important input to the CORMIX model and the impact assessment as
it affects the mixing behavior of the plume as well as the comparison to WQS.  Limited temperature
data for the western basin of Lake Erie were available for characterization of ambient lake
temperature in the vicinity of the outfall.  Available data were either from locations far from the
discharge location or were not collected with sufficient frequency required for detailed
month-specific temperature plume analyses.  As an alternative, ambient lake temperature data for
each month were derived from predicted water temperature generated by the Lake Erie
Observational Forecast System (LEOFS), a component of the National Oceanic and Atmospheric
Association’s (NOAA) Great Lakes Coastal Forecasting System (GLCFS).  LEOFS is based on the
Princeton Ocean Model, an oceanic hydrodynamic model modified for use in the Great Lakes
(Reference 5.3-3, Reference 5.3-4).  LEOFS uses near real-time atmospheric observations and
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numerical weather prediction forecast guidance to produce three-dimensional forecasts of water
temperature and currents in addition to two-dimensional forecasts of water levels.  Chu et. al.
(Reference 5.3-3) detail the skill assessment evaluation of LEOFS using available Lake Erie data
on water temperature, current, and level.  The skill requirements specific to temperature were found
to meet the requirements of NOAA’s National Ocean Service, especially when predicting conditions
in areas, such as the western basin, that are well-mixed with depth.

LEOFS operates within a grid structure comprised of 1.25-mile square grid cells.  LEOFS model
temperature characteristics are expected to closely represent the conditions at the discharge
location due to the fine resolution of basin-wide dynamics within the forecasting system.  The model
cell located nearest to the proposed discharge location (approximately 1300 feet from the shore)
was selected to provide temperature data output for the outfall location.  The LEOFS model
cell-averaged depth is 13.8 feet, compared with an average observed depth of 7.9 feet at the
specific location of the discharge.  Average temperatures are not expected to change over this
small-scale change in bathymetry; both depth values are well below the average for the western
basin (24 feet) (Reference 5.3-5), which is well-mixed and non-stratified.

The LEOFS model estimates eight temperature values each day (one observation every three
hours).  These values were averaged into daily means that were used to develop monthly statistics.
Daily ambient lake temperature is shown in Figure 5.3-2, summarized as water temperature versus
day of the year for the 26-month model period of output.  The seasonal water temperature pattern is
clearly illustrated and consistent over the two years.  For the thermal analysis, temperatures were
characterized by the monthly mean, monthly low (10th percentile), and monthly high (90th

percentile) values.  These statistics are shown in Figure 5.3-2 and presented in Table 5.3-4.

Ambient Lake Depth

The depth of the water column overlying the effluent diffuser is an important determinant of the
behavior of the thermal plume and its rate of mixing with the receiving water.  Water level in the
western basin of Lake Erie is affected by seasonal and inter-annual variations based on the
hydrology of the contributing watershed.  It is also affected by short-term variations associated with
seiche events that occur on the order of hours to a day.  While both of these phenomena are
potentially important, their causes and time scales are very different.  For this reason, they are
discussed separately below.

The time series of water level at a buoy offshore of the plant location was downloaded from the
NOAA Great Lakes Information Network (GLIN) website (Reference 5.3-6).  These data provided
monthly water level values from 1964-1969 and 1996-present and hourly water level values from
1996-present (Table 5.3-4).  Monthly data for the mean water level for the entire period of record
was downloaded and sorted by month (Figure 5.3-3).  The entire period of record was used to
calculate monthly statistics of water level.  The higher resolution data were used to consider the
effects of seiche events on the outfall.  This data source also indicated that the Lake Erie low water
datum is 569.2 feet IGLD 85.
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From a 2008 NOAA Office of Coast Survey navigational chart (Reference 5.3-7), water depth at the
low water datum at the location of the proposed discharge is approximately six feet.  The average
monthly water depth was calculated using the observed mean water level data, the datum
elevation, and navigational chart water depth in the vicinity of the discharge for each observation in
the water level period of record3.  The values for a given month were averaged to provide the mean
monthly water depth at the discharge location that was used in the thermal plume analysis
(Table 5.3-5).

Lake Erie is affected by wind-driven seiche events that cause changes in water level and velocity.
These events are relatively infrequent and short-lived, but they do present concern when predicting
the behavior of a thermal plume.  The seiche events are typically caused by westerly winds that
push water towards the eastern end of the lake, causing decreased depth in the western edge of
the lake.  As wind conditions relax or pressure increases, the water moves back towards the west,
increasing the local depth in the western end and creating a westward flow of current.  Model Set 2
is intended to assess the effects of extreme changes in depth associated with seiche.  As noted
above, seiche events are accounted for in the operation of Fermi 2 and will be anticipated in the
design and operation of Fermi 3.  The net effect is that discharge of effluent from the diffuser will not
occur at very low lake levels associated with seiche events.

The NOAA hourly water level data from January 1996 through February 2008 was used to
characterize the occurrence frequency of historical water depths in the vicinity of the outfall location.
Figure 5.3-4 shows the water depth at the outfall.  Depth as low as 2 feet clearly occur though they
are rare, as shown in Figure 5.3-5.  This figure also shows that the average monthly water levels
(used in Model Set 1) range from 7.3 to 8.6 feet and occur with relatively high frequency (i.e., their
recurrence frequencies are between 20 percent and 80 percent).

Ambient Lake Currents

Lake currents affect the mixing of the plume as well as the direction of its movement.  For these
reasons, ambient current velocity is an important input parameter to the CORMIX model.
Long-term time series of lake currents in the western basin of Lake Erie in the proximity of the
discharge outfall have not been collected.  Surface water measurements are greatly affected by
wave action, and the shallow waters of the western basin (average depth of approximately 24 feet)
present an obstacle to the successful deployment of fixed current meters.  Flow circulates in a
clockwise direction within the basin for approximately half of the year (therefore flowing from south
to north in the vicinity of the Fermi plant) with velocity ranging from 0.05 to 0.15 fps.  The rest of the
year the current circulates in a counter-clockwise direction, producing flow from north to south near
Fermi at a similar velocity.

The information in the above narratives does not provide monthly current velocity statistics or
specific velocities in the vicinity of the discharge sufficient for the monthly CORMIX assessments
defined above.  As an alternative, ambient lake velocity data was derived from predicted current

3. According to US Army Corps of Engineers (Reference 5.3-8), water depth = mean water level (MWL) – datum 
elevation + depth according to a recent navigation map.
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velocity generated by the LEOFS model.  LEOFS operates within 20 vertical layers.  The values for
all layers were averaged to determine the mean velocity of the entire water column.  The eight
observations for each day (one observation every three hours) were averaged to provide daily
mean current velocity and direction values.  The daily dataset supplied the statistics required for
Model Set 1 (the 10th percentile and maximum current speed values, Table 5.3-2) for each of the
twelve months.  Mean direction for a given month was calculated as a simple average of modeled
current direction.  These values are presented in Table 5.3-6 and Figure 5.3-6.

As previously noted, Lake Erie is affected by seiche events, wind-driven changes in water level.
These events are relatively infrequent and short-lived but they do affect water velocity over short
periods.  Current speed and direction at the outfall location were analyzed to determine the
prevalence of westward current flow and potential for plume intrusion on the plant’s intake and
shoreline wetlands area.  The current rose in Figure 5.3-7 was developed using the entire 26-month
LEOFS dataset.  The figure indicates that the predominant flow directions are generally parallel to
the shore, in the due north and south-southwest direction.  The figure also indicates that westward
flow does occur, likely following the relaxation of a wind-driven seiche (i.e., water level rebound as
winds from the west cease).  Flow in a westerly direction is predicted to occur with low frequency
(i.e., far less than 10 percent of the record) and at low velocities (less than 0.13 fps).  The effect of
such flow conditions are assessed in Model Set 3.

Ambient Wind Velocity

The CORMIX model incorporates wind as an input for use in predicting thermal plume behavior or
heat dissipation to the atmosphere in the far field.  Used for heat transfer and ambient mixing only,
wind in CORMIX is non-directional.  Ambient wind data was downloaded from the Weather
Underground historical meteorological database for the Gross Ile, Michigan, Airport, located
approximately four miles from the Fermi site.  The database provides the average monthly wind
velocity for every month over the last ten years (Reference 5.3-10); these values were averaged to
provide a mean velocity for every month.  The results are shown in Table 5.3-7.  It should be noted
that given the small nature of the thermal plumes predicted for the Fermi 3 discharge, heat
dissipation to the atmosphere is not likely to be an important process in limiting the area of the
plume above the WQS.

Water Quality Standards

The Michigan Water Quality Standards, Section R 323.1070, define two temperature criteria
applicable to thermal discharge into Lake Erie:

1. The Great Lakes and connecting waters shall not receive a heat load which would warm
the receiving water at the edge of the mixing zone more than 3°F above the existing
natural water temperature.

2. The Great Lakes and connecting waters shall not receive a heat load which would warm
the receiving water at the edge of the mixing zone to temperatures in degrees
Fahrenheit higher than the following monthly maximum temperature. (Table 5.3-8)
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The thermal plume modeling scenarios described in Table 5.3-2 were developed to evaluate the
predicted thermal plume relative to these WQS.  The first WQS criterion, maximum temperature
rise, is evaluated using Scenarios 1 and 2, while the second criterion, maximum absolute
temperature, is evaluated using Scenarios 3 and 4.

5.3.2.1.1.4 Discharge Configuration

A conceptual diffuser design was developed to provide efficient mixing of the thermal plume.  The
simulated discharge outfall enters Lake Erie from the western bank of the lake.  Discharge ports are
aligned perpendicular to the ambient lake current direction and directed twenty degrees above the
horizontal of the lake bed.  The multiport diffuser consists of three individual ports spaced evenly
over 32.8 ft.  Each port is 16.5 inches in diameter and located 19.7 inches above the lakebed
(Table 5.3-9).  Ports were designed to achieve desired exit velocity and direction.  Module 2 of
CORMIX v.5 for a submerged multiport diffuser discharge was used for modeling of the mixing
zone.

5.3.2.1.1.5 Effluent Data

Table 5.3-10 shows the projected discharge parameters and rates for Fermi 3.  The effluent flow
rate varies by month, ranging from 12,000 gpm to 17,000 gpm.  A single effluent flow rate was used
for all four modeling scenarios within a single month.  Both the effluent flow rate and temperature
values are anticipated to be monthly maximum values, allowing evaluation of maximum potential
temperature impacts.

The CORMIX model requires the initial effluent temperature to be input as T, the difference
between the effluent temperature and the ambient water temperature.  This value varies by month
because of the monthly changes in ambient temperature (Table 5.3-4) and effluent (Table 5.3-10).

A complete summary of the monthly-variable CORMIX input parameters is presented in
Table 5.3-11.

5.3.2.1.1.6 Results of Thermal Plume Analysis

Model Set 1: Monthly Model Runs

Summaries of the predicted thermal plume dimensions are presented in Table 5.3-12 and
Table 5.3-13 for Model Set 1, evaluating the two WQS.  Predicted plume dimensions are defined in
Table 5.3-12 as the estimated location of the 3°F T isotherm, which indicates the maximum extent
of the discharge plume above the WQS for temperature increase above ambient.  The May
scenario with low ambient lake temperature and high ambient lake velocity (Scenario 2 in
Table 5.3-12) produced the plume that extended furthest eastward into Lake Erie from the
discharge point for the T WQS. The largest mixing zone of the proposed thermal discharge was
predicted to extend 130.2 feet in the eastward direction and was 226.4 feet wide in the north/south
direction, with an approximate plume area of 29,486 ft2 (Figure 5.3-8).

Table 5.3-13 shows the resulting plume dimensions when evaluated for the absolute temperature
WQS, which specifies that water temperature outside of the mixing zone not exceed a
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month-specific maximum value (Table 5.3-8).  This standard was assessed by evaluating the plume
temperature, including the influence of ambient temperatures, relative to the WQS.  The maximum
ambient lake temperature during this time is assumed to be the 90th percentile of observed monthly
temperatures for the 2-year period of record.  The largest plume in this analysis is produced by the
January conditions using low ambient lake temperature and high ambient lake velocity (Scenario 4
in Table 5.3-2). The mixing zone under these conditions is predicted to be 23.1 feet long in the
eastward direction from the discharge location and 8.1 feet wide in the north/south direction, for an
approximate plume area of 188 ft2.

The worst-case plume scenario from Model Set 1 was used for subsequent analyses in Model Sets
2 and 3 that address specific concerns related to lake bathymetry and variability in local depth and
current direction.

Model Set 2: Depth Sensitivity Analysis

By producing the largest plume area in the month-specific temperature rise evaluation, the specific
conditions of May Scenario 2 are expected to provide a worst-case scenario of the effects of
variable depth.  In order to address worst-case conditions, lower (and less frequently occurring)
water depths were used with the monthly scenario that produced the largest plume with respect to
the temperature increase standard in Model Set 1.  The values used for the depth-related sensitivity
analysis represent depths that recur with 1 percent, 5 percent, and 20 percent frequency within the
month of May (7.0 ft, 7.6 ft, and 8.0 ft, respectively).  Summaries of the predicted thermal plume
dimensions are presented in Table 5.3-14.  The length of the plume's eastward extent increases
from 130.2 feet to 159.4 feet at the lowest modeled depth, increasing in approximate area from
29,486 ft2 to 55,347 ft2. Even under rare conditions of decreased depth, the plume is expected to
disperse within a small fraction of the local lake area (over 35 billion ft2).

Model Set 3: Westward Current Flow

The specific conditions of May Scenario 2 are also expected to provide a worst-case scenario of the
effects of current flow directly towards the western shore.  For this analysis, the May scenario was
duplicated with ambient currents to the west-northwest direction (directly into the shore) and
velocity equal to 1.0 fps, 1.5 times the maximum observed current velocity in any direction.  All
other parameters such as water depth, ambient temperature, and discharge flowrate were equal to
those used in the May scenario with low ambient lake temperature and high ambient lake velocity
(Scenario 2).

The results of this model run indicated very little risk of the thermal plume impinging upon the
shoreline wetlands and intake areas.  This analysis, using wintertime ice-free temperature
conditions, ambient cross-flow directed towards the shore, and a single port discharge without a
diffuser, predicted that the thermal plume will extend approximately 26 feet towards the shore
(Table 5.3-15).  Since the center of the discharge port is located approximately1300 feet from the
shoreline, the plume dissipates approximately 1300 feet away from the shore in this worst-case
scenario.  It poses no threat of impinging on the western shore located 1300 feet from the discharge
outfall location.
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5.3.2.1.1.7 Summary of Thermal Plume Analysis

CORMIX v.5 Module 2 was used to define the area of the western basin of Lake Erie in which the
temperature is likely to be elevated above the relevant WQS due to the blowdown discharge by
Fermi 3.  The predicted mixing zone was conservatively estimated using accepted techniques.
Several separate scenarios were evaluated in order to illustrate seasonal changes in currents,
water depths, temperatures, effluent characteristics, and the WQS.  The potential importance of
seiche-related events was evaluated through a sensitivity analysis.  The predicted mixing zone
affects a very small section of the western lake and was not predicted to impinge on the shore,
interact with the cooling water intakes, or interact with the existing Fermi 2 outfall.  The impacts of
the Fermi 3 thermal discharge are expected to be SMALL, and no mitigation measures are
warranted.

5.3.2.1.2 Other Physical Impacts

Potential physical impacts associated with discharge from the Fermi 3 site include shoreline
erosion, impact on lake stratification, and bottom scour in the location of the diffuser, which could
result in increased turbidity and siltation.  As discussed above, the plume is not predicted to interact
with the shoreline, and is not expected to result in any shoreline erosion.

There is a potential for benthic scouring in the direct vicinity of the discharge outfall.  Scouring
damage at this location will be minimized by design measures such as the presence of riprap
around the submerged discharge port as well as the orientation of the discharge ports in an upward
direction.  Due to the shallow water depth in the western basin and wind-driven mixing, thermal
stratification is essentially non-existent (Reference 5.3-5).  Therefore, the diffuser is not expected to
disrupt stratification.

5.3.2.2 Aquatic Ecosystems

Impacts associated with Fermi 3 discharges into the western basin of Lake Erie could include
changes in the benthic ecosystems in the immediate area of the discharge and cold shock to
aquatic organisms associated with the immediate area surrounding the discharge during periods of
unit shutdown.  Additional potential impacts relate to chemical effluent and the physical effects of
the Fermi 3 discharge.  These areas are addressed in the following subsections.

5.3.2.2.1 Thermal Impacts

The discharge rate for the combined discharge for Fermi 3 will be 24.4 million gallons per day
(MGD).  Small discharges such as this that use a high rate diffuser would be expected to rapidly mix
with ambient lake water, resulting in a small thermal plume, as demonstrated in Subsection 5.3.2.1.
The thermal plume is unlikely to hinder fish migration or spawning efforts; although, some species
may avoid the area altogether in the summer when maximum lake temperatures are reached.
Alternatively, the thermal plume may act as an aggregation point for species that prefer warmer
water temperatures during the winter months, as the heated effluent would warm water
temperatures to a more desirable range.  Discharge T (water temperature change) would be
highest during wintertime when ambient lake water temperatures decline.  The maximum absolute
lake water temperature, however, would occur in summer months.  Water temperatures at this time
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of year have been documented to reaching excess of 76°F.  Even under these conditions, the 3°F
isotherm is extremely small, and impacts to aquatic organisms would still be SMALL in this
scenario.

Table 5.3-16 illustrates the lethal upper and lower temperature limits for important aquatic species
of Lake Erie found near the Fermi site.  Several of these species, such as the gizzard shad,
emerald shiner, channel catfish, common carp, and bluegill, are widely distributed.  As such, these
species tend to exhibit a higher range of temperature tolerances and, overall, are more robust and
capable of withstanding fluctuations in habitat parameters.  Other species listed in Table 5.3-16,
such as the walleye, brown trout, and rainbow trout, have been classified by the USFWS as cool or
cold-water dependent species4.  It would be expected that these species would avoid the thermal
plume, as fishes tend to migrate away from temperature stressors.  Additionally, there is a potential
for permit conditions that will require gradual reduction of effluent discharge to lake during winter
months to prevent fish mortality due to cold shock.  As demonstrated in Subsection 5.3.2.1, the
resulting thermal plume in Lake Erie from Fermi 3 will be small, and little displacement of localized
cool and coldwater fish congregations is expected (Reference 5.3-11, Reference 5.3-12, and
Reference 5.3-13).  Therefore, no significant thermal impacts to local fish species are expected to
occur.

The NRC previously ruled that there would be ‘no impacts’ to aquatic organisms associated with
Fermi 2 discharge (Reference 5.3-14).  As demonstrated in Subsection 5.3.2.1, the thermal plume
resulting from the operation of Fermi 3 would be minimal when compared with the breadth of the
western basin of Lake Erie.  Even under rare conditions of decreased depth, the plume at its
maximum size of 55,347 ft2 is expected to disperse within a small fraction of the local lake area
(over 35 billion ft2).  Therefore, impacts to organisms resulting from additional thermal discharges
associated with Fermi 3 are expected to be SMALL, with no mitigation measures needed.

Additionally, NRC studies have “evaluated the potential impacts of the discharge of heated water to
an aquatic system including: (1) thermal discharge effects; (2) cold shock; (3) effects on movement
and distribution of aquatic biota; (4) premature emergence of aquatic insects; (5) stimulation of
nuisance organisms; (6) losses from predation; (7) parasitism and disease; (8) gas supersaturation
of low dissolved oxygen in the discharge; and (9) accumulation of contaminants in sediments or
biota.  In general, for plants employing cooling tower systems, the impacts were found to be minor.”
(Reference 5.3-15) Future operational plans for Fermi 3 include use of a cooling tower system;
thereby, substantiating the conclusion that impacts to aquatic resources related to thermal
discharges would be SMALL.

No thermal impacts to wetlands are expected.  The thermal discharge from Fermi 3 will be released
at approximately 1300 feet from the shore and will use a high rate diffuser.  As demonstrated in
Subsection 5.3.2.1, no thermal plume in excess of the relevant Water Quality Standards is
predicted to persist beyond a maximum length or width of 350 feet.  Under all circumstances, the
plume of elevated temperature is predicted to dissipate well before approaching the lake’s edge.

4.  Cool and coldwater species – USFWS guidance for evaluating temperature limits indicates that these fishes are 
commonly found in waters with a mean high temperature of 84°F and 72°F, respectively (Reference 5.3-10).
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5.3.2.2.2 Chemical Impacts

Impacts to aquatic ecosystems at Fermi associated with the chemical components of effluents for
Fermi 3 will be limited to those constituents listed in NPDES permit, as detailed in Section 2.3.
Importantly, MDEQ, the delegated NPDES authority, will review the proposed discharge and
regulate the on-going discharge to ensure protection of the water quality of Lake Erie.  A current
NPDES permit is held by Fermi 2 that became effective on September 30, 2005.  Given the
common source water and similar facility processes, the current NPDES permit for the existing unit
provides a reasonable model for the future NPDES permit for Fermi 35.  In particular, the
constituents of potential concern to MDEQ relative to water quality impacts are reflected in the
effluent limitations contained in the NPDES permit for Fermi 2 (Reference 5.3-16).  These
parameters include (outfalls are shown on Figure 2.3-47):

• For Outfall 001A (to Lake Erie at a maximum of 45.1 MGD): total residual chlorine, two
specific water treatment chemicals, pH, and net mercury loadings.  Monitoring of these
constituents is required6 by the permit;

• For Outfall 001B (to Lake Erie at a maximum of 1.44 MGD): a water treatment chemical;

• For Outfall 001D (to Lake Erie at a maximum of 0.216 MGD): Total Suspended Solids, Oil &
Grease;

• For Outfall 001E (to Lake Erie at a maximum of 0.5 MGD): Total Suspended Solids, Oil &
Grease, total copper, and total iron;

• For Outfall 009A (to Swan Creek at a maximum of 0.72 MGD): Total Suspended Solids, Oil
& Grease, total copper, total iron, total boron, total residual chlorine, dechlorination reagent,
and pH; and

• For Outfall 011A (to Swan Creek at a maximum of 1.8 MGD): Net mercury loadings, total
selenium, and pH.

Fermi 2 has maintained consistent compliance with this suite of effluent limits and the relevant
regulatory parties have been satisfied that they are consistent with the relevant rules and the
protection of water quality of both Swan Creek and Lake Erie.

The water balance for Fermi 3 is simpler than the one for Fermi 2 in some respects.  In particular,
only one outfall to the environment is planned (although internal outfalls to facilitate monitoring of
particular waste streams may be necessary).  That outfall will be a high rate diffuser located
approximately 1300 feet offshore of the facility.  Based on the combination of internal waste streams
to one outfall with a high rate diffuser in Lake Erie, it is very likely that some of effluent limitations
included for Fermi 2 will not be necessary as greater dilution will be achieved prior to discharge as
well as rapidly within the receiving water.  While no adverse effects from chemicals in effluent are
anticipated, MDEQ will provide a rigorous review of the impacts to water quality as part of the

5. While this discussion assumes that a separate NPDES permit will be issued for Fermi 3, it is equally likely, and 
essentially equivalent, that a major modification of the existing permit will made to accommodate the new unit.

6. Monitoring of a broader suite of effluent characteristics is also required as part of the NPDES permit renewal 
process.
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NPDES permitting process and opportunities will be available to mitigate any potential adverse
impacts by measures such as changes in metallurgy, treatment chemicals, and outfall configuration.

Monitoring of chemicals that present a potential concern has been required by the NPDES permit
for Fermi 2 (Reference 5.3-16) and will be required for the NPDES permit for Fermi 3.  It is
important to note that MDEQ has defined the current effluent limits after repeated characterization
of the quality of the effluent from Fermi 2.  This has included evaluation of the full suite of Priority
Pollutants.  During this process, MDEQ determined that none of the priority pollutants (beyond
those listed above – and several of those are included based on Categorical Effluent Limitations)
had a reasonable potential to cause an exceedance of Michigan Water Quality Standards in the
Lake Erie.  For this reason, none of the other priority pollutants were the subject of an effluent
limitation.

Effluent limits outlined in the NPDES permit are developed in accordance with EPA ambient water
quality criteria documents.  These criteria documents have assessed numerous toxicity studies to
aid in determining appropriate limit levels to prevent facility effluents from harming natural
resources, including aquatic biota.  The levels outlined in the NPDES permit are set well below
documented lethal levels for indicator organisms, thus ensuring the health and continuity of the
natural processes of any organisms in the receiving water body.  By monitoring discharges in
accordance with current and future NPDES permits, Fermi 3 will ensure that any chemical
components contained in its effluent would not adversely affect aquatic resources within the
western basin of Lake Erie.

5.3.2.2.3 Physical Impacts

As detailed in Subsection 2.4.2, benthic productivity in the western basin of Lake Erie is limited; the
minor loss of substrate in the small area associated with the discharge outfall would only minimally
impact those aquatic organisms residing in the direct vicinity of the discharge structure.  As
discussed in Subsection 5.3.2.1.2, the physical impacts (shoreline erosion, bottom scouring and
subsequent turbidity and siltation) on Lake Erie are not significant.  Physical impacts to aquatic
resources and important aquatic species associated with thermal discharges from Fermi 3 are
expected to be SMALL.

The closed-cycle cooling system employed at Fermi 3 will minimize the potential effects of heated
water discharge, as the majority of the waste heat is dissipated to the atmosphere during the
cooling process.  The analysis provided in this section indicates that impacts to aquatic resources
within the western basin of Lake Erie at Fermi 3 would be limited to those in a small area in the
direct vicinity of the discharge pipeline.  Therefore, it is concluded that impacts to these resources
would be SMALL and no mitigation for impacts would be warranted.

5.3.3 Heat-Discharge System

Operation of Fermi 3 will influence the local climatology and terrestrial ecosystems through its
heat-discharge system of cooling towers by introducing increased moisture and chemical content
into the atmosphere.  Therefore, the discussion in this subsection is aimed at an evaluation of
cooling tower plume effects.  To that end, this subsection gives consideration to the potential
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atmospheric phenomena resulting from operation of the heat-discharge system and the
significance of its potential environmental impacts on terrestrial ecosystems and activities.

5.3.3.1 Heat Dissipation to the Atmosphere

Fermi Unit 3 Cooling Systems

Cooling systems which depend on evaporation of water for a major portion of the heat dissipation
can be expected to create visible vapor plumes.  These vapor plumes cause shadowing of nearby
lands, salt deposition, and can increase the potential for fogging or icing.  Each of these
phenomena, including the potential for vapor plume interaction and increases to ground-level
humidity, is addressed below.

As discussed in Section 3.4, the Circulating Water System (CIRC) provides cooling water during
startup, normal plant operations, and hot shutdown for removal of power cycle heat from the main
condenser and rejects this heat to the normal power heat sink (NPHS).  The NPHS is comprised of
a hyperbolic natural draft cooling tower (NDCT).  Cooling towers take heat, which was transferred to
the cooling water via a condenser, and dissipate it to the atmosphere by evaporation.  It is this
evaporation which can create vapor plumes that have the potential to impact the existing
environment.

Water pumped from the Lake Erie intake bay would be used to replace water lost by evaporation,
drift, and blowdown from the cooling towers.  Blowdown water is returned to Lake Erie via an outfall
located in the lake.  A portion of the waste heat is thus dissipated to Lake Erie through the
blowdown process.  A discussion of the thermal plume predictions in Lake Erie is contained in
Subsection 5.3.2.1.

The Fermi 3 design does not require an external source of safety-related cooling water.  The
Ultimate Heat Sink (UHS) function is provided by safety systems integral and interior to the reactor
plant.  These systems have no cooling towers, basins, or cooling water intake/discharge structures
external to the reactor plant.  Thus, no environmental impact is expected from the operation of the
UHS.  In addition to the UHS and NPHS, Fermi 3 will include an Auxiliary Heat Sink (AHS) which
will utilize small linear mechanical draft cooling towers to dissipate heat from the Plant Service
Water System typically during plant shutdown conditions.  However, the heat dissipated by the
significantly smaller AHS cooling towers would be orders of magnitude less than the heat dissipated
by the NPHS cooling tower.  Accordingly, the environmental impact associated with the AHS
cooling towers operating in conjunction with the NPHS cooling tower or alone is bounded by the
NPHS cooling tower analysis presented in the remainder of this subsection.  The NPHS cooling
tower analysis uses design conditions which produce the most limiting heat-discharge system
environmental impacts.

Plume Prediction Code

The NRC has identified several plume-related codes as acceptable methodologies.  A model
endorsed by NUREG-1555, Section 5.3.3.1, was Carhart and Policastro (Reference 5.3-23).  In
NUREG-1555, the NRC accepted Carhart and Policastro’s conclusion that their code predicts the
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plume rise within a factor of 2 approximately 75 percent of the time and visible plume length within
a factor of 2.5 approximately 70 percent of the time.  This model was embedded into the Electric
Power Research Institute’s (EPRI) Seasonal/Annual Cooling Tower Impact Prediction Code
(SACTI) in 1991, and later modified in accordance with Reference 5.3-24 and Reference 5.3-9.
The current version of the SACTI plume modeling code (Reference 5.3-25) was used to develop
the model for the evaluation of potential plumes from the Fermi 3 NDCT.

In order to determine the potential impacts of the cooling tower vapor plumes, the SACTI cooling
tower model requires as input certain site-specific, tower-specific, and circulating water-specific
data.  Input data used in the SACTI cooling tower model are discussed below.

Site-Specific Data

Site-specific data includes the site’s latitude and longitude, time zone, surface roughness height,
monthly clearness indices, daily solar insolation values, representative hourly recorded surface
meteorological data, and average morning and afternoon mixing heights.  The site’s location is a
given data point and, as such, was input directly to the model.  The surface roughness (100 cm)
was selected based on the general obstruction profile typical of industrial facilities.  The monthly
clearness indices and solar insolation values were obtained from Appendix B of the User’s Manual
for the SACTI Computer Code (Reference 5.3-25) for Detroit, MI; the most representative location
provided in the manual.

Onsite meteorological data from the Fermi meteorological tower was used for the most recently
available 5-year data period of 2003 through 2007 (discussed in detail in Section 2.7).  The onsite
data contains wind direction, wind speed, dry bulb temperature, and dew point temperature
measurements at 10 meter (32.8 ft) and 60 meter (196.8 ft) heights. As discussed in
Subsection 2.7.4.2, the meteorological tower is located east of a grove of trees that is located less
than ten times the obstruction height recommended in Regulatory Guide 1.23. The potential impact
of the trees, for upwind sectors, is to reduce the indicated wind speed at the 10 meter elevation.
Very little impact to the wind speed has been observed at the 60 meter elevation. Because the
cooling tower proposed is a 600 foot natural draft tower, the 60 meter meteorological
measurements are the most representative of the release height and as such, were utilized in the
SACTI modeling analysis. Thus, the SACTI modeling analysis is not impacted by the presence of
the trees.

Because the onsite meteorological tower does not record atmospheric pressure, ceiling height, or
cloud cover, data commensurate with the onsite data, was taken from the Detroit Metro Airport,
located in Detroit, MI, only 17 miles from the Fermi site.  Using dry bulb and dew point temperature
from Fermi, along with air pressure from Detroit Metro Airport, the required wet bulb temperature
and relative humidity values were calculated.  These data elements (from onsite and Detroit Metro
Airport) were then combined into the appropriate CD-144 format required by the SACTI cooling
tower model. When CD-144 format is used as the meteorological input to SACTI, the model
determines stability class based on measured wind speed, ceiling height, cloud cover, solar
elevation angle, and time of day.
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The mixing height data for the SACTI cooling tower model was taken from Table 2.7-7 (data in table
from Reference 5.3-26).  This table contains average mixing heights for the morning and afternoon
by month as calculated by the National Climatic Data Center (NCDC) using Detroit Metro Airport
surface data and White Lake upper air balloon data.  These are the closest, most representative
reporting stations for data of this kind to the Fermi site.  A discussion of this data and the resulting
tabled values are presented in Subsection 2.7.2.4.

Tower-Specific Data

Tower-specific data includes information pertaining to the type of cooling tower, dimensions of the
tower housing, cell exhaust diameter, heat load, drift rate, design air flow, and orientation of the
cooling tower cells with respect to the 16 available representative wind directions.  Tower-specific
data included in the SACTI cooling tower model are provided in Table 5.3-17.

Water-Specific Data

Water-specific data includes the CIRC total dissolved solids (TDS) concentration, salt density, and
the size distribution of the water droplets in the cooling tower drift.  The cooling water is expected to
go through two cycles of concentration before requiring blowdown.  Multiplying the Lake Erie water
TDS of 210 ppm by two cycles of concentration yields a cycled TDS concentration of 420 ppm or
0.00042 g salt/g solution.

5.3.3.1.1 Length and Frequency of Elevated Plumes

Cooling tower plume lengths are calculated by the SACTI cooling tower model as the frequency of
occurrence of a given plume length from the cooling tower for each of 16 wind directions.

Table 5.3-18 describes the expected plume lengths by wind direction for the NDCT on an annual
and seasonal basis.  The longest average plume lengths are predicted to occur during the winter
months and the shortest are predicted to occur during the summer months.  Considering all wind
directions, the model predicts an average length of approximately 1.5 miles in winter and 0.24 miles
in the summer.

On an annual frequency basis, as presented in Table 5.3-19, the SACTI cooling tower model
predicts the plume lengths from the NDCT to be less than approximately 1000 m (3281 ft) roughly
50 percent of the year considering all wind directions of plume travel.  This length is also known as
the median plume length (i.e., that length which the plume is predicted to be longer or shorter than
for 50 percent of the year).  The median plume length, which is predicted to occur approximately 50
percent of the year, only extends past the nearest property boundary (843 m) by less than 200 m.
Additionally, the highest probability of a visible plume over a particular location is approximately 11
percent of the year in an area 100 to 300 m (328 to 984 ft) east of the NDCT.  The highest
probability plume will not reach offsite as the nearest property boundary to the new tower is
approximately 843 m (2766 ft).  At a distance equal to the closest point of the property boundary to
the proposed tower (843 m) the highest probability of a visible plume from the NDCT is only 7.33
percent in any particular direction.  The above model output indicates that the percent frequency of
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occurrence of long cooling tower plumes in any particular direction is very SMALL and, as such,
does not warrant mitigation.

5.3.3.1.2 Frequency and Extent of Ground Level Fogging and Icing In the Site Vicinity

Cooling Tower Plume-Induced Fogging

Ground level fogging occurs when the visible plume from a cooling tower contacts the ground.
Studies conducted by Broehl (Reference 5.3-27), Zeller (Reference 5.3-28), and Hosler
(Reference 5.3-29) indicate that surface fogging from natural draft towers does not present a
significant problem.  Broehl and Zeller found no cases of cooling tower plumes reaching the ground,
while Hosler noted only one in a two year study at the Keystone Power Plant, near Shelcota, in
western Pennsylvania.  As such, the SACTI cooling tower model assumes that the occurrence of
fogging from natural draft towers is an insignificant event and thus does not predict estimates of
plume induced, ground level fogging from such towers (Reference 5.3-25).

While the SACTI model assumes no occurrences of fogging hours from the NDCT, sometimes the
meteorological conditions that are favorable for the occurrence of natural fog events can be
conducive to cooling tower plume-induced fogging as well.  As such, should the NDCT produce an
induced fog, it may likely occur simultaneously with a natural fog event and thereby further alleviate
the relative impact potentially caused by cooling tower plume-induced events (of which the model
assumes to be insignificant as previously discussed).  Climatologically, natural fog (that which
restricts visibility to less than ¼ of a mile) occurs an average of 17.7 days per year in the Fermi
region based on meteorological data from Detroit Metro Airport (Reference 5.3-30).  This means a
minimum of 17.7 hours of naturally occurring fog in the vicinity of Fermi (conservatively assuming
that reported fogging events last for only one hour per day).  Any cooling tower plume-induced
fogging event that may occur would be a fraction of fog events that occur naturally.

For the reasons described above, it is predicted that the operation of the NDCT will result in no
increased fogging at the site.  Any event that may occur is likely to be coincident with a natural fog
event and transient in nature similar to the existing NDCTs, which currently do not disrupt onsite
operations.  Any impact should only be aesthetic in nature.  Therefore, the impacts of cooling tower
plume-induced fogging are anticipated to be negligible to SMALL, and do not warrant mitigation.

Cooling Tower Plume-Induced Icing

Ground level plume icing is a coating of small granules of ice formed when small water droplets in
the cooling tower plume-induced fogging (discussed above) freeze rapidly on the ground during
periods of below freezing temperatures.  Temperature measurements at nearby Detroit Metro
Airport indicate that, on average, the area experiences 129.8 days per year where the minimum
ambient temperature drops below freezing (Reference 5.3-30).

However, as discussed previously, the SACTI cooling tower model assumes that natural draft
towers do not produce ground level plume-induced fogging.  Thus, ground level icing from natural
draft cooling towers is not predicted by SACTI.  Icing may be possible from the operation of the
AHS, but given their small size impacts are expected to be contained on site and SMALL.
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Therefore, impacts from the new cooling towers are anticipated to be negligible to SMALL, and do
not warrant mitigation.

5.3.3.1.3 Solids Deposition (i.e., Drift Deposition) in the Site Vicinity

As discussed in Subsection 3.4.1.6, the NDCT will use drift eliminators to minimize the amount of
water lost from the tower via drift.  Some droplets are, nevertheless, swept out of the top of the
cooling tower in the moving air stream.  Initially, these droplets rise in the plume's updraft, but due to
their high settling velocity, they eventually break away from the plume, and then evaporate, settle
downward, and are dispersed by atmospheric turbulence.  This drift essentially has the same
concentrations of dissolved and suspended solids as the water in the cooling tower basin.  The
maximum expected TDS (due to two cycles of concentration) in the circulating water system were
discussed and given above in Subsection 5.3.3.1.

NUREG-1555, Section 5.3.3.2, provides the following guidance on analyzing operational impacts
from salt drift:

• Deposition of salt drift (NaCl) at rates of 1 to 2 kg/ha/mo (0.9 to 1.8 lb/acre/mo) is generally
not damaging to plants.

• Deposition rates approaching or exceeding 10 kg/ha/mo (9 lb/acre/mo) in any month during
the growing season could cause leaf damage in many species.

• Deposition rates of hundreds or thousands of kg/ha/yr could cause damage sufficient to
suggest the need for changes of tower-basin salinities or a re-evaluation of tower design,
depending on the amount of land impacted and the uniqueness of the terrestrial ecosystems
expected to be exposed to drift deposition.

The solids deposition analysis conservatively assumed that all TDS was salt.  The results are
discussed below.

Table 5.3-20 through Table 5.3-24 present the annual and seasonal SACTI cooling tower model
predicted average monthly salt deposition rates for the NDCT.  The maximum predicted annual salt
deposition rate is 0.01 kg/km2/mo and occurs between 4200 and 9400 meters (13,779 and 30,840
ft) east-northeast of the NDCT.  Due to the high initial plume of the NDCT, no solids are deposited
within 4100 meters (13,451 ft) of the NDCT.  Because of the low drift loss, low solids concentrations
in the water, and small number of cycles of concentration, the average salt deposition within the
radius containing the maximum value (i.e., 4500 meters) is below the models predicting threshold
and registers as 0.00 kg/km2/mo.  The maximum seasonal impact occurs during the winter
(Table 5.3-21) with 0.02 kg/km2/mo predicted to occur between 4400 and 9400 meters (14,436 and
30,840 ft) east-northeast of the NDCT.  These maximum predicted impacts are well within the
NUREG-1555 acceptable levels and generally not damaging to plants.  Average annual salt
deposition isopleths from the NDCT are shown in Figure 5.3-9. 

Additionally, no salt deposition is predicted at the existing Fermi 2 switchyard, the planned location
of the new Fermi 3 switchyard, or the planned Fermi 3 main transformer area as these areas lie
within 4100 meters of the NDCT. The only other electrical equipment associated with the operation
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of Fermi 3 existing beyond 4100 meters are the transmission lines that run offsite and traverse the
surrounding area. The Transformers Committee of the IEEE Power Engineering Society sponsored
an "IEEE Guide for Application of Power Apparatus Bushings" which provides ranges of salt
deposition density levels for various types of contaminated environments ranging from light
contamination environments to extra heavy contamination environments. The maximum predicted
impact values given above are well below the lowest bound equivalent salt deposit density level
associated with even the lightest contaminated environments which is given in the reference as 300
kg/km2 (0.03 mg/cm2) (Reference 5.3-44). This indicates that the operation of the NDCT for Fermi 3
will not produce a contaminated environment on power apparatus bushings which are incorporated
as part of transformers, power circuit breakers, and isolated phases bus. It is also reasonable to
assume that cumulative salt deposition buildup would not cause a contaminated environment as
the maximum monthly deposition rates are orders of magnitude below the light contamination level
and natural precipitation events would wash off and reduce salt deposition long before any
significant buildup could occur.

According to NUREG-1555 Section 5.3.3.2, the risk of soil salinization from cooling towers is
generally considered to be low.  Soil salinization is of most concern in arid areas (deserts) where
salts could accumulate in soils over long time intervals.  The Fermi location is not located in an arid
area.

The use of drift eliminators to minimize drift directly results in the minimization of salt deposition
impacts given above.  In sum, the impacts from salt deposition are anticipated to be SMALL, and do
not require mitigation.

The predicted minimal impact due to salt deposition from the Fermi 3 NDCT is further substantiated
by historical data from the operation for the Fermi 2 NDCTs.  Fermi 2 uses two NDCTs which are
located North of Fermi 3.  Studies have been performed to determine if the operation of the Fermi 2
NDCTs have had an adverse impact to the vegetation in the vicinity of the site.  These studies
concluded that the emissions from the NDCTs have not previously contributed to adverse impacts
to the vegetation.

5.3.3.1.4 Cloud Formation, Plume Shadowing, and Additional Precipitation

Cloud Formation and Plume Shadowing

The potential for cloud development and plume shadowing due to the operation of cooling towers
exists.  Natural draft cooling tower plumes at several power plant sites have been observed to
cause broken cloud decks to become overcast, make thin clouds thicker, and create separate cloud
formations several thousand feet above ground (Reference 5.3-31).  Although the plumes from
natural draft cooling towers at several power plants have been observed to increase cloud cover
several thousand feet above the ground, mechanical draft cooling towers, such as that proposed for
the AHS are not known to produce such cloud development effects (Reference 5.3-32).

Regardless of whether from cloud development or from the cooling tower plume itself, plume
shadowing is an important phenomenon especially for agricultural areas.  Because there are
agricultural areas in the vicinity of the Fermi site, an analysis of plume shadowing is presented here.
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Cooling tower plume shadowing is determined by the SACTI cooling tower plume model by
calculating the average number of hours the cooling tower visible plume causes shadowing of the
sun on the ground.

Table 5.3-25 presents the five-year total hours of predicted shadowing caused by the visible plume
associated with the NDCT.  The SACTI model predicts that maximum shadowing will occur 200 m
(656 ft) north of the NDCT for an average of 348 hours per year.  Beyond a radius of 800 m (2625 ft)
from the NDCT, the SACTI model predicted that the average annual hours of shadowing
(considering all directions of plume travel) would be less than 100 hours, or approximately less than
2.3 percent of the daylight hours per year.  Additionally, the average hours per year of plume
shadowing beyond 843 m (nearest property boundary distance) is predicted to be 92 hours per year
(2.1 percent of the daylight hours per year) from the NDCT (considering all plume directions in the
table).

The resulting hours per year of shadowing (especially at the nearest property boundary) are
predicted to be an insignificant fraction of the total daylight hours for agricultural purposes.
Additionally shadowing events are not expected to occur at significantly far downwind locations
reaching agricultural areas.  Thus, the plume shadowing impacts are expected to be SMALL, and
do not warrant mitigation.

Additional Precipitation

As presented by Huff, light drizzle and snow occasionally have been noted within a few hundred
meters downwind from cooling towers, but these phenomena are very localized and should have no
effect outside the site boundary. From this it can be concluded that the occurrence of freezing
drizzle associated with operation of the NDCT would be an even rarer event as the surface
temperatures would have to be at or below freezing. Huff compared the flux of water vapor and air
from natural draft cooling towers with those occurring in natural convective showers.  His results
indicate that some enhancement of small rain showers might be expected, as tower fluxes are
within an order of magnitude of the shower fluxes (Reference 5.3-33).  This implies that large
thunderstorms, with their much greater flux values, should not be significantly affected.

In addition to triggering additional precipitation events, another potential environmental impact
resulting from the discharge of cooling tower moisture is the regional augmentation of natural
precipitation.  In estimates made by Huff, the total contribution to surface precipitation from cooling
towers,  based on a 2200 MWe stat ion,  was found to be only 0.4 inches annual ly
(Reference 5.3-34).  Precipitation augmentation from a cooling tower is assessed in SACTI as
water deposition.  Water deposition from a cooling tower occurs when the airborne water droplets
coalesce and precipitate out downwind of a cooling tower.  The pattern of water deposition and the
distance of maximum water deposition from the cooling tower are a function of the physical size of
the water droplets in the drift, prevailing wind direction, orientation of the cells, and the airflow rate
through the cooling tower.

As shown in Table 5.3-26, the SACTI cooling tower plume model predicted that the maximum
cooling tower water deposition from the NDCT will occur approximately 4500 to 9300 m (15,000 ft
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to 31,000) east northeast of the NDCT at a rate of 5.9 kg/km2/mo.  The average water deposition
within the largest radius containing the maximum impact (9300 m) is predicted to be 2.2 kg/km2/mo
(considering all wind directions or plume travel).

A potential effect of water deposition on vegetation species is the increased threat of plant fungal
diseases associated with the increased precipitation.  Based on historical meteorological data for
Detroit Metro Airport, the average monthly rainfalls for the driest month (February) and the wettest
month (June) are 48 mm and 90 mm, respectively.  Conservatively assuming no evaporation of the
falling cooling tower drift droplets, the precipitation rate equivalent of the maximum SACTI model
predicted water deposition rate (5.9 kg/km2/mo) is approximately 0.00001 mm per month.  By
comparison, this precipitation rate is less than 0.0001 percent of the average monthly rainfall of
even the driest month. Further, when considering freezing conditions and associated precipitation
events, potential drizzle ice accumulation from operation of the NDCT is immeasurable as
evidenced by taking the maximum 0.0001 percent fraction of the highest monthly average
precipitation value (of any month having recorded an icing event) of 3.05 inches (April), as
displayed in Table 2.7-2, which results in 0.000003 hundredths of an inch accumulation assuming it
is cold enough to result in freezing drizzle conditions. Thus, impacts due to water deposition
(additional precipitation) are expected to be SMALL, and do not warrant mitigation.

Induced snowfall due to operating cooling towers has been observed.  However, the accumulation
was found to be less than one inch of very light, fluffy snow.  Other documented induced snowfall
occurrences generally preceded actual snowfall occurrences.  An investigation into the climatic
conditions conducive to induced snowfall indicated that a very cold, stable atmosphere with light
winds optimized this situation (Reference 5.3-35).  While this type of meteorological condition
occurs at the Fermi site, literature indicates that snow amounts are light (less than one inch) and
would be only a small fraction of the typical snowfalls the area receives.  There is no reason to
expect the Fermi 3 cooling tower to significantly alter local meteorology, especially because the site
and surrounding area are not adversely affected by the existing natural draft cooling towers.

5.3.3.1.5 Interaction of Vapor Plume with Existing Pollutant Sources Located Within 1.25 
Miles of the Site

The existing NDCTs at the Fermi site are located approximately 0.58 and 0.73 miles to the
northeast of the planned location for the Fermi 3 cooling tower on opposite sides of the central
power block.  The interaction between the plumes from the existing NDCTs and that for the Fermi 3
cooling tower is expected to be insignificant because usually the plumes will travel in parallel,
non-intersecting directions.  Given this distance and the fact that the cooling towers will not be
situated in line as to additively affect plant operations (i.e., the towers are situated such that only
one set of towers (new or existing) can impact the facility operations on the main power block
during a given wind direction), there is expected to be little concern for cumulative effects with
existing operations.  As for the potential offsite cumulative interaction of new and existing cooling
tower plumes, the large separation distance means that only a very discrete and narrow set of wind
directions/angles (on the order of 10 degrees or less of the possible 360 degrees of potential wind
angles) would allow the plumes to overlap.
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There is also the potential for vapor plume interaction with existing and proposed combustion
sources such as diesel generators, auxiliary boilers, diesel fire pumps, etc.  However, these
sources are typically low level stack point source releases that operate infrequently (i.e., not
typically during normal plant operation).  Additionally, they do not typically contain the same
pollutants within their exhaust streams (e.g., NOx, SO2, CO) as the cooling tower vapor plumes
(particulates).  There are no other pollutant sources of significance located within 1.25 miles of the
site.  Therefore, interaction effects are expected to be SMALL, and do not warrant mitigation.

5.3.3.1.6 Data and Information on Similar Heat Dissipation Systems

The nearest and thus most representative similar heat dissipation systems are the existing NDCTs
at the Fermi site located just north of the main power block approximately 0.58 and 0.37 miles from
the Fermi 3 NDCT.  The predicted minimal impact due to salt deposition from the Fermi 3 NDCT is
further substantiated by historical data from the operation for the Fermi 2 NDCTs.  Fermi 2 uses two
NDCTs which are located North of Fermi 3.  Studies have been performed to determine if the
operation of the Fermi 2 NDCTs have had an adverse impact to the vegetation in the vicinity of the
site.  These studies concluded that the emissions from the NDCTs have not previously contributed
to adverse impacts to the vegetation.

The NRC described impacts from mechanical and natural draft cooling towers in the GEIS
(Reference 5.3-1).  The analyses in the GEIS encompass all operating light-water power reactors.
For each type of environmental impact, the GEIS attempts to establish generic finding covering as
many plants as possible.  This document generally concludes that continued operation of similar
heat dissipations systems at various facilities is of little concern for impacts upon plants and birds
(discussed herein in Subsection 5.3.3.2).  Additionally, there are no apparent special circumstances
of the site or the design of the Fermi 3 NDCT that invalidates the generic conclusions related to
environmental effects of heat dissipation systems on the atmosphere in the GEIS.

5.3.3.1.7 Ground Level Humidity Increase in the Site Vicinity

In the vicinity of the NDCT vapor plume, both the absolute and relative humidity aloft is increased
as evidenced by model-predicted frequency of visible plume occurrence.  As discussed in
Subsection 5.3.3.1.1, the impacts from the occurrence of visible plumes are expected to be SMALL.
Thus, absolute humidity at the surface would be increased only slightly.  However, relative humidity
near the tower may be increased more during colder months due to relatively low moisture-bearing
capacities of cold air.  However, any increases in humidity during cold periods is likely to be
localized and short-lived as air masses move and further mix with surrounding drier air which is
immensely more voluminous than the air flow from the NDCT.  For an overwhelming majority of the
time, contribution of water vapor from the cooling tower is insignificant when compared with the
humidity values that are naturally experienced in the region (Subsection 2.7.1.2.3).  Therefore,
increases in ground level humidity are expected to be SMALL, and do not warrant mitigation.

5.3.3.2 Terrestrial Ecosystems

NUREG-1555 Table 2.4.1.1 defines important species and habitats.  There are no records of
occurrence of any Federally-listed species in the area.  However, three species listed as
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State-threatened are known to occur on the Fermi site; two animals (the bald eagle and Eastern fox
snake) and one plant (the American lotus).  While the USFWS delisted the bald eagle as
Federally-threatened under the Endangered Species Act, effective August 8, 2007, it is protected
by other Federal acts and is listed as State-threatened. The American lotus is also listed as
State-threatened and is abundant in the South and North Lagoons on the Fermi site.  However,
because the species is so common, the impact of the project to the overall population present on
the Fermi site is expected to be SMALL.  Other animal and plant species listed as State-threatened
are potentially in the area of the project site, but have not been observed on the Fermi site.
Additionally, no critical habitats are currently known to occur on the Fermi site or in the vicinity
(presented in more detail in Subsection 2.4.1).

Although no Federally-listed terrestrial species or critical habitat exists at the Fermi site or in the
vicinity, an analysis of the NDCT’s potential impacts upon terrestrial ecosystems is presented here
to assure minimal impacts to any existing species.  Cooling towers can potentially impact terrestrial
ecosystems through salt drift, vapor plumes, icing, shadowing, precipitation augmentation, noise,
and bird collisions with the cooling towers themselves.

5.3.3.2.1 Salt Drift

Vegetation in the vicinity of the NDCT may experience salt deposition due to plume drift.  As salinity
levels increase, growth of intolerant plants declines, and yields are reduced.  Some plant families
tend to show either high or low limits of salt survival.  Growth suppression is sometimes
accompanied by leaf injury.

As discussed in Subsection 3.3.1.6, the tower will use drift eliminators to minimize the amount of
water lost from the tower via drift.  Some droplets are, nevertheless, swept out of the tops of the
cooling tower in the moving air stream.  Initially, these droplets rise in the plume's updraft, but due to
their high settling velocity, they eventually break away from the plume, and then evaporate, settle
downward, and are dispersed by atmospheric turbulence.  This drift essentially has the same
concentrations of dissolved and suspended solids as the water in the cooling tower basin and is
thus the source of the potential salt deposition onto vegetation.  An analysis of potential salt drift
from the cooling tower was discussed and presented in Subsection 5.3.3.1.3.

As discussed in detail in Subsection 5.3.3.1.3, NUREG-1555, Section 5.3.3.2, provides the
following guidance on analyzing operational impacts from salt drift:

• Deposition of salt drift (NaCl) at rates of 1 to 2 kg/ha/mo (0.9 to 1.8 lb/acre/mo) is generally
not damaging to plants.

• Deposition rates approaching or exceeding 10 kg/ha/mo (9 lb/acre/mo) in any month during
the growing season could cause leaf damage in many species.

• Deposition rates of hundreds or thousands of kg/ha/yr could cause damage sufficient to
suggest the need for changes of tower-basin salinities or a re-evaluation of tower design,
depending on the amount of land impacted and the uniqueness of the terrestrial ecosystems
expected to be exposed to drift deposition.
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The solids deposition analysis conservatively assumed that all TDS was salt.  As given in
Subsection 5.3.3.1.3, the maximum predicted annual salt deposition rate is 0.01 kg/km2/mo.  This
value is well within (i.e., several orders of magnitude less than) the NUREG-1555 acceptable levels
of generally not damaging to plants.

Additionally, monitoring results from a sample of nuclear plants, in conjunction with the literature
review and information provided by the natural resource agency and agricultural agencies in all
states with nuclear power plants, have revealed no instances where cooling tower operation has
resulted in measurable degradation of the health of natural plant communities (Reference 5.3-1).

According to NUREG-1555, Section 5.3.3.2, the risk of soil salinization from cooling towers is
generally considered to be low.  Soil salinization is of most concern in arid areas (deserts) where
salts could accumulate in soils over long time intervals.  The Fermi site is not located in an arid
area.

The use of drift eliminators to minimize drift directly results in the minimization of salt deposition
impacts given above.  In sum, the impacts from salt deposition are anticipated to be SMALL, and do
not warrant mitigation.

5.3.3.2.2 Vapor Plumes

As concluded in Subsection 5.3.3.1.1, on a frequency basis, the SACTI cooling tower model
predicts the plume lengths from the NDCT to be less than 1000 m (3281 ft) for 50 percent of the
year, considering all wind directions of plume travel.  Additionally, the highest probability of a visible
plume over a particular location is approximately 11 percent of the year in an area 100 to 300 m
(328 to 984 ft) east of the NDCT.

The median plume length, which is predicted to occur approximately 50 percent of the year, only
extends past the nearest property boundary (843 m) by less than 200 m.  The highest probability
plume will not reach offsite as the nearest property boundary to the new tower is approximately 843
m (2766 ft).  In fact, at a distance equal to the closest point of the property boundary to the
proposed tower (843 m), the highest probability of a visible plume from the NDCT is only 7.33
percent in any particular direction.  The above model output indicates that the percent frequency of
occurrence of long cooling tower plumes in any particular direction is SMALL and, as such, does
not warrant mitigation.

5.3.3.2.3 Icing

Ground level plume icing is discussed in detail in Subsection 5.3.3.1.2.  As discussed previously,
the SACTI cooling tower model assumes that natural draft towers do not produce ground level
plume-induced fogging.  Thus, ground level icing from natural draft cooling towers is not predicted
by SACTI.  Therefore, impacts are anticipated to be SMALL, and do not warrant mitigation.
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5.3.3.2.4 Plume Shadowing

Plume shadowing is an important phenomenon especially for agricultural areas.  Because there are
agricultural areas near the Fermi site, an analysis of plume shadowing is presented in detail in
Subsection 5.3.3.1.4.

As presented in Subsection 5.3.3.1.4, the SACTI model predicts that maximum shadowing will
occur 200 m (656 ft) north of the NDCT for an average of 348 hours per year.  Beyond a radius of
800 m (2625 ft) from the NDCT, the SACTI model predicted that the average annual hours of
shadowing (considering all directions of plume travel) would be less than 100 hours, or
approximately less than 2.3 percent of the daylight hours per year.  Additionally, the average hours
per year of plume shadowing beyond 843 m (nearest property boundary distance) is predicted to be
92 hours per year (2.1 percent of the daylight hours per year) from the NDCT (considering all plume
directions in the table).

The resulting hours per year of shadowing (especially at the nearest property boundary) are
predicted to an insignificant fraction of the total daylight hours for agricultural purposes.  Thus, the
plume shadowing impacts are expected to be SMALL, and do not warrant mitigation.

5.3.3.2.5 Precipitation Augmentation

In addition to triggering additional precipitation events, another potential environmental impact
resulting from the discharge of cooling tower moisture is the regional augmentation of natural
precipitation.  An analysis of this phenomenon is presented in detail in Subsection 5.3.3.1.4.

As given in Subsection 5.3.3.1.4, the SACTI cooling tower plume model predicted that the
maximum cooling tower water deposition from the NDCT will occur approximately 4500 to 9300 m
(15,000 ft to 31,000) east northeast of the NDCT at a rate of 5.9 kg/km2/mo.  The average water
deposition within the largest radius containing the maximum impact (9300 m) is predicted to be 2.2
kg/km2/mo (considering all wind directions or plume travel).

A potential effect of water deposition on vegetation species is the increased threat of plant fungal
diseases associated with the increased precipitation.  Based on historical meteorological data for
Detroit Metro Airport, the average monthly rainfalls for the driest month (February) and the wettest
month (June) are 48 mm and 90 mm, respectively.  Conservatively assuming no evaporation of the
falling cooling tower drift droplets, the precipitation rate equivalent of the maximum SACTI model
predicted water deposition rate (5.9 kg/km2/mo) is approximately 0.00001 mm per month.  By
comparison, this precipitation rate is less than 0.0001 percent of the average monthly rainfall of
even the driest month.  Thus, impacts due to water deposition (additional precipitation) are
expected to be SMALL, and do not warrant mitigation.

5.3.3.2.6 Noise

Information related to the estimated noise impacts associated with the cooling system components
is included in Subsection 5.8.1.3.  As presented in Subsection 5.8.1.3, the predicted noise
emissions from normal station operation conform to NRC and EPA sound level guidelines for
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minimizing noise impact.  The maximum expected increase in ambient sound level of 3 dB is a
barely perceptible change in ambient sound level during the quietest nighttime hours based on the
existing conditions detailed in Subsection 2.5.4.  The potential noise impacts due to the operation of
Fermi 3 are, therefore, expected to be similar to background and to current noise levels to which
local species are adapted.  Accordingly, noise impacts to terrestrial ecosystems are expected to be
SMALL, and do not warrant mitigation.

5.3.3.2.7 Avian Collisions

The potential for avian collisions increases as structure heights and broad dimensions increase.
The mechanical draft cooling towers are of little concern due to their relatively low height compared
to existing and proposed structures on site.  The natural draft cooling tower, however, will be 600
feet high.  The NRC concluded in the GEIS (Reference 5.3-1) that effects of bird collisions with
existing cooling towers are minimal.  Therefore, impacts to bird species from collisions with the
cooling tower are expected to be SMALL, and do not warrant mitigation.

5.3.4 Impacts to Members of the Public

This section describes the potential health impacts associated with the thermal discharges from the
Fermi 3 cooling systems on the environment.  Specifically, the potential impacts to human health
are from etiological agents such as microorganisms, parasites, and thermo-stable viruses (formerly
referred to collectively as thermophilic microorganisms), and from noise resulting from the operation
of the cooling systems.

5.3.4.1 Etiological Agents

Etiological agents associated with cooling tower reservoirs and thermal discharges can impair
human health.  These agents may include microorganisms, thermophilic fungi, parasites, and
viruses whose presence or numbers can be affected by the addition of heat.  While the growth rate
of some etiological agents can be increased by the addition of heat, others can resist moderately
high temperatures long enough to be released into a cooler body of water for growth.  Therefore,
cooling tower reservoirs and thermal discharges can act to harbor or accelerate some etiologic
agents that ultimately affect human health once released into the environment.

These etiological agents include, but are not limited to, the enteric pathogens Salmonella spp.,
Vibrio spp. and Shigella spp., and Plesiomonas shigelloides, as well as Pseudomonas spp.,
toxin-producing algae such as Karenia brevis, noroviruses, and thermophilic fungi.  Etiological
agents also include the bacteria Legionella spp., which causes Legionnaires’ disease, and
free-living amoebae of the genera Naegleria, Acanthamoeba, and Cryptosporidium.  Exposure to
these microorganisms, or in some cases the endotoxins or exotoxins produced by the organisms,
can cause illness or death.  Thermo-stable viruses are also considered etiological agents and are
subject to review for this impact analysis.

A study regarding thermophilic and thermotolerant fungi isolated specimens from the thermal
effluent of nuclear power generating reactors examined the dispersal of human opportunistic and
veterinary pathogenic fungi (Reference 5.3-36).  The following excerpt is taken from the study
which concludes that thermal discharges from power plants do not significantly affect human health:
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Over a period of a year, samples of water, foam, microbial mat, soil and air were obtained
from areas associated with the cooling canal of a nuclear power station. The seventeen
sample sites included water in the cooling canal that was thermally enriched and soil and
water adjacent to, upstream, downstream and at a distance from the generator. Air samples
were taken at the plant and at various distances from the plant. Fifty-two species of
thermotolerant and thermophilic fungi were isolated. Of these, eleven species are grouped
as opportunistic Mucorales or opportunistic Aspergillus species. One veterinary pathogen
was also isolated (Dactylaria gallopava). The opportunistic/pathogenic fungi were found
primarily in the intake bay, the discharge bay and the cooling canal. Smaller numbers were
obtained at both upstream and downstream locations. Soil samples near the cooling canal
reflected an enrichment of thermophilous organisms, the previously mentioned opportunistic
Mucorales and Aspergillus spp. Their numbers were found to be greater than that usually
encountered in a mesophilic environment. However, air and soil samples taken at various
distances from the power station indicated no greater abundance of these thermophilous
fungi than would be expected from a thermal enriched environment. The results indicate
that there was no significant dissemination of thermophilous fungi from the thermal enriched
effluents to the adjacent environment. These findings are consistent with the results of other
investigators.

The operation of an additional cooling tower for Fermi 3 is not anticipated to significantly increase
thermal discharges into areas surrounding the Fermi site.  Discharged blowdown from the cooling
tower basin is expected to be released directly into Lake Erie in accordance with MDEQ NPDES
permits.  Lake Erie provides a significant mixing source thus preventing etiological agents from
developing or becoming prolific.

No streams, ponds, or other small water resources will be influenced by the Fermi 3 thermal
discharge, thus eliminating the potential for heated effluent retention to lead to increased
abundance of thermophilic etiological agents.

The heated effluent for Fermi 3 results in a limited thermal discharge plume into Lake Erie within a
small mixing zone.  This small mixing zone will limit the area of conditions necessary for optimal
growth of these etiological agents.  Even during worst case scenario operational conditions
(maximum operations, effluent discharge into Lake Erie during the spring time when ambient water
temperatures are low, and a low ambient lake depth), the total plume surface area is only
approximately 55,300 ft2.  Additionally, ambient water temperature increases under these
conditions will remain within the MDEQ required 3°F T standard, as further detailed in
Subsection 5.3.2.2.1.

Heated effluent is expected to rapidly mix with ambient lake waters, presenting limited opportunity
for rapid growth and population increases of etiological agents.  While small scale increases of
thermophilic microorganisms within the cooling towers themselves, and within aquatic and soil
environments in the vicinity of the Fermi site could result, impacts to humans associated with
increase in disease outbreaks are expected to be minimal.  It is also important to note that diseases
caused by etiological agents associated with warm waters are typically contracted via nasal
passageway contact with contaminated water (i.e., swimming, diving, and other water sports).  The
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point of discharge of heated effluent from the Fermi site is not typically utilized for primary contact
recreation (restricted industrial area).  It is highly unlikely that a disease caused by an etiological
agent would be contracted as a result of human interaction with the thermal plume.

Certain freshwater algal blooms can present issues to human health.  Algal species such as
Microcystis spp., Anabaena spp., Nodularia spp., Nostoc spp., and Oscillatoria spp. produce neuro-
and hepa-totoxins that, when present in high numbers, can damage neurological systems and
cause hepatic tumors.  While increases in water temperature can be a causative factor in triggering
algal blooms, temperature increases in Lake Erie due to increased thermal discharges will be
limited to a small area, as previously detailed.  To date, no harmful algal blooms have been
documented as a result of Fermi 2 thermal discharges.  The Fermi 2 discharge is located along the
shoreline of Lake Erie, north of Fermi 2, due east of the Fermi 2 cooling towers.  The Fermi 3
discharge pipe will be located southeast of Fermi 2 extending approximately 1300 feet into Lake
Erie.  Based on the plume analysis in Subsection 5.3.2.1, no mixing of Fermi 2 and Fermi 3 thermal
discharges are anticipated which would contribute to an additive thermal increase that would act as
a causative agent in triggering algal blooms in Lake Erie.

These factors indicate that additional thermal discharges associated with Fermi 3 would result in
limited increases in etiological agents at the Fermi site and human impacts would be SMALL with
no mitigative measures needed.

5.3.4.1.1 Health Effects to Public

The MDEQ reports information associated with beach closures and monitoring effects.  In Monroe
County, eleven public beaches and/or waterbodies are monitored.  During 2007, no beach closures
were documented for the Monroe County public beaches and/or waterbodies under study.

A review of data from the Center for Disease Control (CDC) and the Michigan Department of
Community Health indicates that there have been no waterborne disease outbreaks in the vicinity of
the Fermi site within the last 10 years.

Additionally, the Lake Erie Lakewide Management Plan (LaMP) has designated the drinking water
use of Lake Erie as unimpaired (Reference 5.3-37).  The closest potable water intake utilizing water
from Lake Erie is the Frenchtown Township water intake located south of the Fermi site which
draws water approximately one mile offshore through two intake lines.  The distance of the nearest
residence is approximately 0.2 miles from the southwest boundary of the Fermi site.

Therefore, the risk to public health from etiological agents resulting from additional thermal
discharges to Lake Erie at the Fermi site would be SMALL, and no mitigation measures associated
with etiological agents are necessary.

5.3.4.1.2 Health Effects to Workers

Several reported cases, recorded prior to 1990, of fatal Naegleria infections in association with
cooling towers have lead to the extensive study of free-living amoebae in power plant
environments.  In response to these cases, many electric utilities require workers to utilize
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respiratory protection when cleaning cooling towers and condensers.  In the case of Fermi 2,
biocides are utilized to help reduce the levels of harmful microbial populations.  This treatment has
prevented the need for respiratory protection when cleaning cooling towers and condensers.  Fermi
3 will utilize biocides as described in Subsection 5.2.2.2.1.  There have been no reportable cases of
Legionnaires Disease, Naegleria infections, or any other diseases associated with the operation of
cooling towers (including the heated effluent associated with cooling tower discharge) at Fermi 2.
Although no Occupational Safety and Health Administration (OSHA) standard currently exists for
the exposure to microorganisms, Detroit Edison would comply with all relevant OSHA standards
measures for reducing worker exposure to the adverse impacts associated with microorganisms for
Fermi 3 as are currently employed for Fermi 2.  The NRC has stated that it is anticipated that all
plants will continue to employ proven industrial hygiene principles so that adverse occupational
health effects associated with microorganisms will be of small significance at all sites, and no
mitigation measures beyond those currently implemented for Fermi 2 would be necessary.

The operations of Fermi 3 will comply with all relevant OSHA regulations.  In summary, the risk to
site workers, such as maintenance personnel, from etiological agents resulting from Fermi 3 cooling
tower operation is expected to be SMALL.

5.3.4.2 Noise

Fermi 3 produces noise from the operation of pumps, cooling towers, transformers, turbines,
generators, switchyard equipment, and loudspeakers.  Most of this equipment, except for
transformers, loudspeakers, the natural draft and mechanical draft cooling towers and pumps that
supply the cooling water, are located inside structures, thus reducing the noise impacts associated
with the equipment on the outdoor ambient noise level.  Of these four sources, only the natural draft
cooling tower and pumps that supply the cooling water are principal sources of continuous noise.

The cooling tower systems will include a natural draft cooling tower and two mechanical draft
cooling towers.  The sound level for the natural draft cooling tower is expected to be between 55
and 60 db(A) at 1000 feet (Reference 5.3-38).  Normal conversations typically have a decibel
measurement of 60 db(A).  The primary sources of mechanical draft cooling tower noise are the
fans (including motors and gearboxes) and water splash.  Information related to the estimated noise
impacts associated with the cooling system components is included in Subsection 5.8.1.

Day-night noise levels from the Fermi 3 cooling towers are anticipated to be less than 65 db(A) at
the nearest noise-sensitive receptor, which is considered to be of SMALL significance to the public.
Thus, no mitigation alternatives are necessary.  Similarly, the resulting operational noise level from
the addition of Fermi 3 would not significantly increase the noise level at the Fermi site boundary.
Therefore, the noise level at the Fermi site boundary is expected to remain below the limit of 65
db(A) recommended in NUREG-1555.
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Table 5.3-1 Model Sets Used in CORMIX Thermal Plume Analysis

Name
Number of 

CORMIX Runs Objective

Model Set 1 48 Evaluate extent of mixing zone resulting from additional unit for the 
applicable water quality standards criteria; identify worst case 
conditions for use in other model sets

Model Set 2 3 Evaluate effects of depth variation (seiche-driven) on plume 
dimension

Model Set 3 1 Evaluate effects of extreme westward flow (seiche-driven) on plume 
dimension
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Table 5.3-2 The Four Modeling Scenarios Performed for Each Month in Model 
Set 1

Scenario
Ambient Temperature 

Condition
Ambient Velocity 

Condition

1 10th percentile 10th percentile

2 10th percentile Maximum

3 90th percentile 10th percentile

4 90th percentile Maximum
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Table 5.3-3 Ambient Conditions Time Series and Additional Data Sources

Data Range of Record Frequency Count

Ambient Lake 
Temperature

2/1/2006 – 2/29/2008 Every 3 hours 6328

Source: Reference 5.3-4

Ambient Lake Current 2/1/2006 – 2/29/2008 Every 3 hours 6328

Source: Reference 5.3-4

Ambient Lake Depth

- Water Level 1/1964-12/1969, 9/1996-11/2007 Monthly 211

1/1996-2/2008 Hourly 99,111

Source: Reference 5.3-6

- Navigational Chart 
Depth

Source: Reference 5.3-7

-Datum Source: Reference 5.3-6

Wind Velocity 1/1997- 12/2007 Monthly 132

Source: Reference 5.3-10
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Table 5.3-4 Monthly Statistics of Ambient Water Temperature Near the 
Discharge, LEOFS

LEOFS Water Temperature, °F

Month Mean 10th Percentile 90th Percentile

January 35.5 32.1 38.7

February 32.9 32.0 34.1

March 35.8 33.2 38.8

April 43.2 39.3 47.0

May 53.6 47.8 60.5

June 64.1 59.0 68.5

July 68.6 64.8 72.8

August 73.1 69.4 76.4

September 70.0 66.4 74.9

October 61.5 53.1 70.0

November 49.7 46.9 53.0

December 39.6 36.7 41.7
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Table 5.3-5 Mean Monthly Water Depth at NOAA GLIN Buoy 9063090, Fermi 2, 
1964-1969 and 1996-2008

Month Water Depth, ft

January 7.4

February 7.5

March 7.8

April 8.3

May 8.5

June 8.6

July 8.5

August 8.3

September 8.1

October 7.7

November 7.3

December 7.4
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Table 5.3-6 Monthly Statistics of Ambient Current Speed near the Discharge, 
LEOFS

LEOFS Current Velocity, fps

Month Mean 10th Percentile Maximum
Direction of 

Flow

January 0.152 0.039 0.390 North

February 0.148 0.041 0.444 North

March 0.139 0.034 0.509 South

April 0.138 0.036 0.406 South

May 0.116 0.035 0.349 South

June 0.118 0.044 0.270 South

July 0.086 0.030 0.227 South

August 0.124 0.034 0.328 South

September 0.114 0.024 0.381 South

October 0.143 0.028 0.473 North

November 0.119 0.025 0.452 North

December 0.165 0.029 0.473 North
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Table 5.3-7 Average Monthly Wind Velocity at Gross Ile, Michigan, Airport

Month Mean Wind Velocity, fps

January 12.3

February 10.8

March 11.5

April 10.4

May 8.7

June 7.2

July 6.8

August 7.1

September 7.7

October 9.5

November 11.2

December 12.0
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Table 5.3-8 Michigan Water Quality Standards, Maximum Allowable Monthly 
Water Temperatures

Month Monthly Maximum, °F

January 45

February 45

March 45

April 60

May 70

June 75

July 80

August 85

September 80

October 70

November 60

December 50
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Table 5.3-9 Diffuser Configuration Parameters for CORMIX Modeling

Parameter Value Source

Effluent flowrate, MGD Variable by month Section 3.4

Effluent temperature, °F Variable by month Section 3.4

Port type Staged diffuser Conceptual design

Diffuser length, ft 33 Conceptual design

Distance to bank, ft 1312 Conceptual design

Port height, ft 1.6 Conceptual design

Port diameter, ft 1.4 Conceptual design

Number of ports 3 Conceptual design

Discharge pipe relation to ambient current perpendicular Conceptual design

Port discharge relation to ambient current perpendicular Conceptual design

Discharge angle above horizontal, degree 20 Conceptual design
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Table 5.3-10 Monthly Discharge Rates and Temperatures

Month
Flow Rate, Gallons 

per Minute Temperature, °F

January 12,035 55.0

February 12,360 55.3

March 13,260 59.4

April 14,460 66.0

May 15,560 72.7

June 16,460 78.4

July 16,910 81.5

August 16,860 80.8

September 16,260 76.3

October 14,960 68.8

November 13,910 62.7

December 12,660 56.6
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1. In order to incorporate effects of water density on plume behavior, CORMIX restricts ambient water temperature to values greater than or equal to 4 
°C (39 °F). For wintertime conditions in which observed temperatures are between 0-4 °C (32-39 °F), plume dimensions are not expected to be 
significantly affected.

Table 5.3-11 Monthly-Variable CORMIX Input Parameters

Month 

Ambient 
Current 

Direction

Ambient 
Current 
Speed: 

10th 
Percentile,

fps

Ambient 
Current 
Speed: 

Maximum, 
fps

Average 
Depth at 

Discharge, 
ft

Ambient 
Water Temp: 

10th 
percentile, 

°F1

Ambient 
Water Temp: 

90th 
percentile, 

°F1

Wind 
Speed, 

ft/s

Maximum 
Allowable 

Water Temp 
°F

Effluent 
Flowrate, 

MGD

Effluent 
Temp, 

°F

Heat 
Exchange 

Coefficient, 
W/m2 °C

January North 0.039 0.390 7.37 39 39 12.3 45 17.3 55 21

February North 0.041 0.444 7.54 39 39 10.8 45 17.8 55 21

March South 0.034 0.509 7.85 39 39 11.5 45 19.1 59 21

April South 0.036 0.406 8.33 39 47 10.4 60 20.8 66 19

May South 0.035 0.349 8.55 48 61 8.7 70 22.4 73 20

June South 0.044 0.270 8.63 59 68 7.2 75 23.7 78 18

July South 0.030 0.227 8.51 65 73 6.8 80 24.4 82 20

August South 0.034 0.328 8.31 69 76 7.1 85 24.3 81 21

September South 0.024 0.381 8.11 66 75 7.7 80 23.4 76 22

October North 0.028 0.473 7.67 53 70 9.5 70 21.5 69 22

November North 0.025 0.452 7.32 47 53 11.2 60 20.0 63 21

December North 0.029 0.473 7.41 39 42 12.0 50 18.2 57 22
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Note: Shading indicates maximum predicted plume

Table 5.3-12 Monthly CORMIX Results for Model Set 1, Scenarios 1 and 2: 
Evaluation of the Maximum Allowable Temperature Rise Standard

Month

Ambient 
Current 
Velocity

Scenario 
(Table 5.3-2)

Length of 
Eastward 
Plume , ft

North / 
South 
Plume 

Width, ft

Approximate 
Plume Planview 

Area, ft2
Plume Vertical 
Thickness, ft

January low 1 169.0 33.1 5599 7.5

high 2 53.8 38.7 2083 5.2

February low 1 169.6 33.1 5621 7.5

high 2 41.7 33.1 1381 4.9

March low 1 123.0 30.8 3794 7.9

high 2 44.9 47.6 2138 7.5

April low 1 178.8 42.3 7568 8.2

high 2 84.0 203.7 17112 3.3

May low 1 145.3 35.4 5150 8.5

high 2 130.2 226.4 29486 3.6

June low 1 80.1 22.0 1760 8.5

high 2 78.4 18.7 1466 8.5

July low 1 56.1 17.1 957 8.5

high 2 53.5 14.8 790 8.5

August low 1 12.1 8.5 104 5.6

high 2 12.1 8.5 104 5.6

September low 1 3.6 5.9 21 3.9

high 2 13.5 15.7 212 2.3

October low 1 103.0 20.0 2062 7.5

high 2 51.8 36.4 1888 5.2

November low 1 125.0 24.6 3076 7.2

high 2 54.1 39.4 2131 5.2

December low 1 177.2 35.4 6278 7.5

high 2 44.6 39.4 1757 5.9
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Note: Shading indicates maximum predicted plume

Table 5.3-13 Monthly CORMIX Results for Model Set 2, Scenarios 3 and 4: 
Evaluation of the Maximum Allowable Absolute Temperature 
Standard

Month

Ambient 
Current 
Velocity

Scenario 
(Table 5.3-1)

Length of 
Eastward 
Plume, ft

North / 
South 
Plume 

Width, ft

Approximate 
Plume Planview 

Area, ft2
Plume Vertical 
Thickness, ft

January low 3 30.4 4.2 128 2.8

high 4 23.1 8.1 188 1.5

February low 3 30.5 4.3 130 2.8

high 4 21.1 3.7 79 1.5

March low 3 9.9 7.9 78 5.2

high 4 4.0 10.7 43 2.1

April low 3 14.8 0.5 7 0.3

high 4 12.7 3.5 45 1.0

May low 3 15.5 0.3 4 0.2

high 4 12.6 3.1 40 0.9

June low 3 14.7 0.5 8 0.4

high 4 14.7 0.5 8 0.4

July low 3 15.6 0.3 4 0.2

high 4 15.6 0.3 4 0.2

August low 3 16.4 1.4 23 0.7

high 4 16.4 1.4 23 0.7

September low 3 16.4 1.4 23 0.7

high 4 16.4 1.4 23 0.7

October low 3 0.0 0.0 0 0.0

high 4 0.0 0.0 0 0.0

November low 3 16.4 1.4 23 0.7

high 4 16.4 1.4 23 0.7

December low 3 19.5 0.9 18 0.6

high 4 18.3 3.9 72 1.0
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Table 5.3-14 Plume Dimensions For May Scenario with Varying Depth

Month
Ambient 
Velocity

Ambient 
Temperature

Ambient 
Depth, ft Depth Statistic

Length of 
Eastward 
Plume, ft

North / 
South 
Plume 

Width, ft

Approximate 
Plume 

Area, ft2

May high low 7.0 1st Percentile 159.4 347.1 55,347

7.6 5th Percentile 146.0 294.0 42,918

8.0 20th Percentile 138.8 263.1 36,516

8.5 Mean 130.2 226.4 29,486
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Table 5.3-15 Plume Length Resulting from Westward Ambient Flow

Month Velocity
Extent of Plume Travel 

Towards Shore (ft)

May 1.0 fps
Directly Towards Shore

25.8
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u-upper limit, l – lower limit

1. Reference 5.3-17 through Reference 5.3-22 were utilized to compile temperature ranges listed in this 
table.

2. Ranges of temperature limits presented are based on temperatures of the ambient water body 
(acclimation temperature), ranging from 5-35°C.

3. Critical thermal methodology (CTM) - a laboratory approach to characterizing temperature tolerances 
(Reference 5.3-17).

4. While the striped bass is not considered to be a principal species of Lake Erie, its habitat preferences 
are similar to both the white bass and the white perch (principal species).

5. Temperature ranges documented for juvenile and subjuvenile walleye, respectively (Reference 5.3-22).

Table 5.3-16 Temperature Tolerance Ranges of Selected Principal Aquatic 
Species

Scientific Name Common Name
Temperature Tolerance Range 

(°C)1

Dorosoma cepedianum Gizzard shad (3.0-9.0)-(31.5-35)

Carassius auratus Goldfish (0.3-12.6)-(30.8-43.6)2

Cyprinus carpio Common carp 35.8, u3

Notropis atherinoides Emerald shiner 37.6, u3

Pimephales notatus Bluntnose minnow 6.4 - 34.6(avg)3

Carpiodes cyprinus Quillback 38.8, u3

Ictiobus bubalus Smallmouth buffalo 31.3, u3

Ictalurus punctatus Channel catfish 10.0-32.0

Oncorhynchus mykiss Rainbow trout 0.8 (avg) - 28.7 (avg)3

Salmo trutta Brown trout 29.7 (avg), u3

Morone saxatilis Striped bass4 31.6, u3

Lepomis macrochirus Bluegill 1.0-36.0

Sander vitreus Walleye5 (31.6-34.1)

Aplodinotus grunniens Freshwater drum 32.4, u
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Table 5.3-17 SACTI Input Parameters

Parameter Natural Draft Cooling Tower

Number of Towers 1

Number of Cells/Fans per 
Tower

N/A

Tower Height 1 600 ft (note 2)

Total Circulating Water 
Flow Rate

720,000 gpm (highest expected operation)

Total Drift Loss Rate 3603 lb/hr - based on 0.001% of total water 
flow as drift

Total Exit Air Flow Rate 229,211,402 lb/hr - highest expected 
operation

Total Heat Rejection Rate 3142 MW (highest expected operation)

Top Exit Diameter 292 ft

Drift Droplet Spectrum Drop Size (m)
10
15
35
65
115
170
230
375
525

Mass Fraction
0.12
0.08
0.20
0.20
0.20
0.10
0.05
0.04
0.008

1. Base elevation of tower is approximately 583 ft (presented in 
Figure 2.7-58).

2. Section 1.2 addresses the need for Federal Aviation 
Administration (FAA) approval prior to erecting the natural draft 
cooling tower.
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Table 5.3-18 Average Plume Lengths during NDCT Operation

Winter Spring Summer Fall Annual

Direction Miles km Miles km Miles km Miles km Miles km

S 1.72 2.77 0.78 1.25 0.29 0.47 1.19 1.92 1.22 1.97

SSW 1.68 2.70 0.64 1.03 0.26 0.42 1.38 2.22 1.19 1.91

SW 1.72 2.76 0.55 0.89 0.27 0.44 1.22 1.96 1.21 1.95

WSW 1.66 2.66 0.65 1.04 0.34 0.56 1.10 1.78 1.24 1.99

W 1.57 2.53 0.96 1.55 0.20 0.32 1.24 2.00 1.27 2.04

WNW 1.41 2.28 0.92 1.48 0.19 0.31 0.98 1.58 1.04 1.68

NW 1.15 1.86 0.61 0.98 0.18 0.29 0.99 1.59 0.85 1.37

NNW 1.27 2.05 0.75 1.21 0.18 0.29 0.75 1.21 0.86 1.38

N 1.21 1.95 0.38 0.61 0.19 0.30 0.72 1.16 0.84 1.35

NNE 1.22 1.97 0.38 0.61 0.19 0.31 0.79 1.27 0.89 1.43

NE 1.42 2.29 0.39 0.62 0.19 0.30 1.15 1.84 1.17 1.89

ENE 1.66 2.67 0.50 0.81 0.21 0.34 1.27 2.04 1.42 2.28

E 1.40 2.26 0.75 1.21 0.23 0.37 1.03 1.67 1.16 1.86

ESE 1.35 2.17 0.85 1.37 0.32 0.52 0.97 1.56 1.10 1.77

SE 1.35 2.17 0.87 1.39 0.27 0.43 1.12 1.81 1.15 1.86

SSE 1.48 2.38 0.79 1.28 0.30 0.48 1.13 1.81 1.17 1.89

All 1.47 2.37 0.73 1.18 0.24 0.39 1.07 1.73 1.15 1.85

Notes:

1. Plume moving in the indicated direction.
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Table 5.3-19 Annual Plume Length Frequency during NDCT Operation (Sheet 1 of 2)

Values in %

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE SUM

100 4.24 3.25 4.79 4.63 7.19 4.82 4.39 4.15 7.94 8.17 8.10 9.25 11.27 7.08 5.66 5.07 100.00

200 4.24 3.25 4.79 4.63 7.19 4.82 4.39 4.15 7.94 8.17 8.10 9.25 11.27 7.08 5.66 5.07 100.00

300 4.24 3.25 4.79 4.63 7.19 4.82 4.39 4.15 7.94 8.17 8.10 9.25 11.27 7.08 5.66 5.07 100.00

400 4.11 3.18 4.73 4.49 7.00 4.63 4.12 3.69 7.24 7.76 7.66 8.89 10.72 6.76 5.45 4.89 95.34

500 3.73 2.94 4.28 3.83 6.12 3.79 3.01 2.76 5.61 5.82 5.96 7.52 9.13 5.89 4.90 4.46 79.77

600 3.35 2.60 3.68 3.41 5.52 3.15 2.42 2.18 4.71 4.89 5.27 6.96 8.45 5.46 4.49 4.09 70.62

700 2.90 2.17 3.10 3.04 4.95 2.65 2.02 1.81 4.01 4.18 4.72 6.48 7.81 4.94 4.05 3.61 62.43

800 2.55 1.83 2.73 2.70 4.47 2.35 1.77 1.53 3.56 3.60 4.34 6.10 7.33 4.57 3.73 3.32 56.46

900 2.38 1.72 2.54 2.52 4.23 2.21 1.63 1.43 3.36 3.40 4.12 5.89 7.03 4.35 3.55 3.15 53.51

1000 2.18 1.61 2.36 2.37 4.04 2.06 1.53 1.33 3.13 3.17 3.95 5.71 6.77 4.14 3.41 2.97 50.71

1100 1.83 1.37 2.04 2.11 3.63 1.79 1.30 1.13 2.59 2.73 3.53 5.35 6.22 3.74 3.11 2.65 45.11

1200 1.83 1.37 2.04 2.11 3.63 1.79 1.30 1.13 2.59 2.73 3.53 5.35 6.22 3.74 3.11 2.65 45.11

1300 1.68 1.26 1.84 1.99 3.37 1.65 1.18 1.05 2.28 2.49 3.31 5.12 5.84 3.48 2.93 2.48 41.93

1400 1.55 1.17 1.70 1.88 3.11 1.50 1.09 0.96 2.04 2.27 3.06 4.92 5.47 3.31 2.77 2.31 39.10

1500 1.55 1.17 1.70 1.88 3.11 1.50 1.09 0.96 2.04 2.27 3.06 4.92 5.47 3.31 2.77 2.31 39.10

1600 1.41 1.06 1.58 1.76 2.90 1.35 0.99 0.85 1.81 2.07 2.88 4.67 5.02 3.11 2.62 2.18 36.27

1700 1.41 1.06 1.58 1.76 2.90 1.35 0.99 0.85 1.81 2.07 2.88 4.67 5.02 3.11 2.62 2.18 36.27

1800 1.41 1.06 1.58 1.76 2.90 1.35 0.99 0.85 1.81 2.07 2.88 4.67 5.02 3.11 2.62 2.18 36.27

1900 1.29 0.95 1.46 1.66 2.76 1.22 0.89 0.75 1.61 1.84 2.63 4.42 4.64 2.94 2.45 2.04 33.56

2000 1.03 0.78 1.17 1.39 2.39 0.99 0.67 0.52 1.20 1.42 2.23 3.90 3.76 2.49 2.01 1.75 27.70

2100 0.90 0.66 1.06 1.27 2.21 0.85 0.56 0.40 1.02 1.21 2.03 3.68 3.42 2.19 1.81 1.58 24.84

2200 0.90 0.66 1.06 1.27 2.21 0.85 0.56 0.40 1.02 1.21 2.03 3.68 3.42 2.19 1.81 1.58 24.84

2300 0.78 0.61 0.95 1.14 2.03 0.72 0.47 0.33 0.85 1.02 1.81 3.36 3.06 1.93 1.62 1.39 22.06

2400 0.78 0.61 0.95 1.14 2.03 0.72 0.47 0.33 0.85 1.02 1.81 3.36 3.06 1.93 1.62 1.39 22.06

2500 0.68 0.55 0.83 1.01 1.82 0.62 0.41 0.29 0.70 0.88 1.55 2.99 2.65 1.65 1.43 1.17 19.22

2600 0.68 0.55 0.83 1.01 1.82 0.62 0.41 0.29 0.70 0.88 1.55 2.99 2.65 1.65 1.43 1.17 19.22

2700 0.68 0.55 0.83 1.01 1.82 0.62 0.41 0.29 0.70 0.88 1.55 2.99 2.65 1.65 1.43 1.17 19.22
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Notes:

Plume moving in the indicated direction

2800 0.60 0.45 0.68 0.86 1.62 0.50 0.33 0.23 0.57 0.72 1.29 2.67 2.26 1.35 1.21 0.97 16.32

2900 0.60 0.45 0.68 0.86 1.62 0.50 0.33 0.23 0.57 0.72 1.29 2.67 2.26 1.35 1.21 0.97 16.32

3000 0.60 0.45 0.68 0.86 1.62 0.50 0.33 0.23 0.57 0.72 1.29 2.67 2.26 1.35 1.21 0.97 16.32

3100 0.60 0.45 0.68 0.86 1.62 0.50 0.33 0.23 0.57 0.72 1.29 2.67 2.26 1.35 1.21 0.97 16.32

3200 0.60 0.45 0.68 0.86 1.62 0.50 0.33 0.23 0.57 0.72 1.29 2.67 2.26 1.35 1.21 0.97 16.32

3300 0.60 0.45 0.68 0.86 1.62 0.50 0.33 0.23 0.57 0.72 1.29 2.67 2.26 1.35 1.21 0.97 16.32

3400 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

3500 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

3600 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

3700 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

3800 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

3900 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

4000 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

4100 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

4200 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

4300 0.50 0.39 0.59 0.67 1.30 0.40 0.27 0.20 0.47 0.56 1.03 2.21 1.78 1.05 1.00 0.78 13.20

4400 0.41 0.31 0.49 0.51 1.03 0.29 0.17 0.16 0.32 0.37 0.82 1.74 1.34 0.80 0.73 0.59 10.09

4500 0.41 0.31 0.49 0.51 1.03 0.29 0.17 0.16 0.32 0.37 0.82 1.74 1.34 0.80 0.73 0.59 10.09

4600 0.41 0.31 0.49 0.51 1.03 0.29 0.17 0.16 0.32 0.37 0.82 1.74 1.34 0.80 0.73 0.59 10.09

4700 0.41 0.31 0.49 0.51 1.03 0.29 0.17 0.16 0.32 0.37 0.82 1.74 1.34 0.80 0.73 0.59 10.09

4800 0.41 0.31 0.49 0.51 1.03 0.29 0.17 0.16 0.32 0.37 0.82 1.74 1.34 0.80 0.73 0.59 10.09

4900 0.41 0.31 0.49 0.51 1.03 0.29 0.17 0.16 0.32 0.37 0.82 1.74 1.34 0.80 0.73 0.59 10.09

5000 0.41 0.31 0.49 0.51 1.03 0.29 0.17 0.16 0.32 0.37 0.82 1.74 1.34 0.80 0.73 0.59 10.09

Table 5.3-19 Annual Plume Length Frequency during NDCT Operation (Sheet 2 of 2)

Values in %

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE SUM
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Table 5.3-20 Annual Salt Deposition during NDCT Operation (Sheet 1 of 3)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG

4100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00



Fermi 3 5-84 Revision 2
Combined License Application February 2011

6800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00

Table 5.3-20 Annual Salt Deposition during NDCT Operation (Sheet 2 of 3)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG



Fermi 3 5-85 Revision 2
Combined License Application February 2011

Notes:

1.  Due to high initial plume from the NDCT, no salt is deposited within 4100 m of the tower center.
2.  Plume moving in the indicated direction.

9500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 5.3-20 Annual Salt Deposition during NDCT Operation (Sheet 3 of 3)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG



Fermi 3 5-86 Revision 2
Combined License Application February 2011

Table 5.3-21 Winter Salt Deposition during NDCT Operation (Sheet 1 of 3)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG

3800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3900 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4000 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.00

4100 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.00

4200 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

4300 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

4400 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

4500 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

4600 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

4700 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

4800 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

4900 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5000 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5100 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5200 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5300 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5400 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5500 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5600 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5700 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5800 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

5900 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

6000 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

6100 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

6200 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

6300 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

6400 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01



Fermi 3 5-87 Revision 2
Combined License Application February 2011

6500 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

6600 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

6700 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

6800 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

6900 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7000 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7100 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7200 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7300 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7400 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7500 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7600 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7700 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7800 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

7900 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8000 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8100 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8200 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8300 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8400 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8500 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8600 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8700 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8800 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

8900 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

9000 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

9100 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

Table 5.3-21 Winter Salt Deposition during NDCT Operation (Sheet 2 of 3)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG



Fermi 3 5-88 Revision 2
Combined License Application February 2011

Notes:

1.  Due to high initial plume from the NDCT, no salt is deposited within 3800 m of the tower center.
2.  Plume moving in the indicated direction.

9200 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

9300 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

9400 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

9500 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.00

9600 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00

9700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 5.3-21 Winter Salt Deposition during NDCT Operation (Sheet 3 of 3)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG



Fermi 3 5-89 Revision 2
Combined License Application February 2011

Table 5.3-22 Spring Salt Deposition during NDCT Operation (Sheet 1 of 2)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG

5000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Fermi 3 5-90 Revision 2
Combined License Application February 2011

Notes:

1.  Due to high initial plume from the NDCT, no salt is deposited within 10,000 m of the tower center.
2.  Plume moving in the indicated direction.

7700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 5.3-22 Spring Salt Deposition during NDCT Operation (Sheet 2 of 2)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG
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Table 5.3-23 Summer Salt Deposition during NDCT Operation (Sheet 1 of 2)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG

5000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Fermi 3 5-92 Revision 2
Combined License Application February 2011

Notes:

1.  Due to high initial plume from the NDCT, no salt is deposited within 10,000 m of the tower center.
2.  Plume moving in the indicated direction.

7700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 5.3-23 Summer Salt Deposition during NDCT Operation (Sheet 2 of 2)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG
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Table 5.3-24 Fall Salt Deposition during NDCT Operation (Sheet 1 of 3)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG

3900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00

4100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00

4200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

4900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

5900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00
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6600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

6900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

8900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

Table 5.3-24 Fall Salt Deposition during NDCT Operation (Sheet 2 of 3)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG
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Notes:

1.  Due to high initial plume from the NDCT, no salt is deposited within 3900 m of the tower center.
2.  Plume moving in the indicated direction.

9300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00

9400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00

9500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00

9600 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 5.3-24 Fall Salt Deposition during NDCT Operation (Sheet 3 of 3)

Values in kg/km2/mo

Distance from 
Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG
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Table 5.3-25 5-Year Total Hours of Plume Induced Shadowing during NDCT Operation (Sheet 1 of 2)

Values  in  Hours

Distance 
from 

Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG

200 300.5 318.5 376.0 453.0 629.0 1034.0 1385.0 1644.5 1742.0 1670.0 1381.0 937.9 557.9 398.4 332.5 288.5 840.5

400 154.0 187.4 276.4 488.4 866.9 1100.5 1209.5 1508.5 1682.5 1701.5 1457.5 1145.9 818.4 323.4 170.5 140.5 827.0

600 81.4 114.4 236.4 480.4 673.9 786.4 875.5 1115.0 1168.4 1287.4 1179.4 946.9 634.0 278.0 128.5 90.5 629.8

800 57.4 83.4 197.0 403.0 596.3 601.9 603.0 694.4 722.9 740.4 854.9 716.8 620.9 260.9 109.5 70.0 458.3

1000 48.4 74.0 170.0 320.9 477.9 443.2 473.9 485.3 488.9 528.3 687.8 574.2 496.7 270.0 83.4 45.0 354.3

1200 41.4 61.0 144.5 323.4 402.9 349.8 447.2 382.0 404.3 432.8 614.1 482.0 382.1 273.6 67.4 35.9 302.8

1400 31.0 49.0 112.4 369.6 337.5 273.4 361.8 307.3 346.0 349.9 511.5 436.2 312.1 227.6 49.9 28.9 256.5

1600 24.0 43.0 94.3 317.9 262.8 229.0 304.4 274.3 283.0 289.3 432.8 393.3 253.5 173.7 48.9 24.9 215.6

1800 23.0 35.5 71.9 274.8 208.4 208.9 225.2 227.9 238.0 256.8 348.7 351.6 201.1 132.8 40.5 23.9 179.3

2000 19.0 30.5 63.4 230.6 180.9 197.5 157.7 211.6 204.0 223.6 294.1 315.8 165.3 106.7 33.5 20.9 153.4

2200 16.0 25.5 55.3 183.0 149.8 174.1 128.5 182.6 184.5 183.4 251.7 275.4 144.2 82.6 30.8 20.9 130.5

2400 11.5 21.7 47.3 159.6 133.4 151.7 110.0 168.1 157.0 181.8 244.9 254.1 127.8 67.2 32.3 20.9 118.1

2600 11.5 17.7 32.4 139.7 123.1 125.7 102.9 154.2 139.5 163.9 213.6 221.4 103.5 58.1 31.3 17.9 103.5

2800 10.5 16.7 25.8 118.6 118.7 109.3 90.3 124.7 115.5 134.4 189.9 193.2 92.2 54.3 27.3 17.9 89.9

3000 8.5 15.7 27.7 107.1 96.6 104.8 86.9 115.6 109.0 125.5 159.2 170.6 79.7 53.4 23.3 15.9 81.2

3200 7.5 14.7 27.1 97.5 87.7 94.4 78.8 106.4 90.3 97.7 143.2 159.7 72.1 44.9 20.0 11.5 72.1

3400 9.5 14.1 23.7 84.0 78.3 83.6 76.7 102.3 77.8 87.4 130.3 145.0 67.0 43.4 19.0 9.5 65.7

3600 8.5 14.1 22.7 81.3 71.4 73.2 66.4 88.4 68.3 83.4 116.2 137.1 62.7 39.4 17.0 8.0 59.9

3800 7.5 12.9 20.2 69.7 66.1 65.8 60.2 84.0 67.3 80.4 113.5 119.5 56.5 34.9 15.5 7.0 55.1

4000 7.5 10.9 21.2 68.1 62.7 55.5 54.9 76.7 67.9 70.4 109.6 120.8 46.1 30.1 14.5 5.0 51.4

4200 7.5 10.9 16.9 68.5 54.0 55.2 53.0 69.3 65.9 61.9 102.5 109.7 46.2 27.7 13.5 4.0 47.9

4400 7.5 10.9 13.6 55.4 58.9 48.5 48.2 51.9 59.9 56.1 96.5 101.3 46.2 22.3 12.5 4.0 43.4

4600 7.5 10.9 13.6 56.8 53.1 45.5 47.8 37.3 57.9 52.6 92.2 95.1 36.2 21.3 11.0 4.0 40.2

4800 7.5 6.4 13.6 51.4 47.2 42.3 44.8 36.3 52.4 47.6 92.2 88.7 32.1 19.3 7.0 4.0 37.0

5000 8.5 6.4 11.3 48.2 48.7 39.0 41.7 31.9 50.4 38.6 84.0 87.0 25.3 16.3 7.0 4.0 34.3

5200 5.5 6.4 10.3 43.2 46.4 35.8 35.4 28.8 45.4 39.6 68.9 82.0 24.3 13.1 7.0 2.0 30.9

5400 5.5 6.4 10.3 40.1 43.1 30.6 29.3 21.0 46.9 39.1 67.9 73.5 19.2 12.1 6.0 2.0 28.3

5600 5.0 5.4 8.9 38.0 39.3 26.5 24.5 17.5 48.9 37.1 64.9 63.5 19.1 12.1 5.0 2.0 26.1
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Notes:

1.  Total hours of shadowing over 5 years Average annual hours of cooling tower induced shadowing is obtained by dividing the table value by 5.
2.  Plume moving in the indicated direction.

5800 5.0 5.4 8.9 35.7 36.0 21.5 25.5 14.7 46.8 35.1 53.0 58.1 18.1 11.0 5.0 2.0 23.9

6000 6.0 5.4 7.9 30.5 36.3 22.2 26.2 12.3 45.8 31.9 43.6 58.9 15.1 9.0 4.0 2.0 22.3

6200 5.0 5.4 7.9 28.5 36.0 19.4 23.1 9.9 45.3 30.9 38.6 51.0 13.1 6.1 3.0 2.0 20.3

6400 5.0 5.4 6.9 25.9 34.0 20.4 24.0 9.9 41.5 26.9 30.6 51.8 13.0 4.1 3.0 2.0 19.0

6600 5.0 5.4 6.9 24.0 32.3 20.4 22.9 8.9 33.6 21.9 27.6 39.5 10.5 5.0 3.0 2.0 16.8

6800 5.0 4.4 6.9 22.0 30.1 19.4 21.7 8.9 25.6 21.9 24.6 36.7 10.3 5.0 3.0 2.0 15.5

7000 4.0 4.4 5.9 20.3 28.3 20.0 22.2 8.5 23.2 19.9 23.2 34.4 10.3 4.1 3.0 1.0 14.5

7200 4.0 3.4 5.9 18.4 29.1 19.3 19.2 4.9 16.8 16.5 23.2 32.2 9.3 3.1 2.0 1.0 13.0

7400 4.0 3.4 4.9 17.6 27.4 19.3 19.2 4.9 11.8 16.5 23.2 31.2 6.8 3.1 2.0 1.0 12.3

7600 4.0 2.4 4.9 16.6 25.6 17.0 19.8 4.9 10.8 16.5 21.4 31.4 6.8 3.9 2.0 1.0 11.8

7800 4.0 2.4 3.9 17.3 24.6 17.0 16.9 4.9 9.9 16.5 21.8 29.3 6.8 1.8 2.0 1.0 11.3

8000 2.0 2.4 3.9 13.7 23.5 17.6 13.1 4.9 7.9 16.5 18.2 28.5 6.8 1.8 0.0 1.0 10.1

Table 5.3-25 5-Year Total Hours of Plume Induced Shadowing during NDCT Operation (Sheet 2 of 2)

Values  in  Hours

Distance 
from 

Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG
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Table 5.3-26 Annual Plume Water Deposition during NDCT Operation (Sheet 1 of 3)

Values in kg/km2/mo

Distance 
from Tower 

(m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG

2800 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2900 0.37E-04 0.33E-04 0.41E-04 0.26E-04 0.48E-04 0.32E-04 0.29E-04 0.26E-04 0.44E-04 0.51E-04 0.41E-04 0.34E-04 0.49E-04 0.35E-04 0.34E-04 0.41E-04 0.38E-04

3000 0.64E-03 0.48E-03 0.66E-03 0.59E-03 0.83E-03 0.52E-03 0.44E-03 0.43E-03 0.82E-03 0.86E-03 0.70E-03 0.67E-03 0.96E-03 0.71E-03 0.57E-03 0.61E-03 0.66E-03

3100 0.15E-02 0.10E-02 0.14E-02 0.12E-02 0.18E-02 0.12E-02 0.98E-03 0.89E-03 0.20E-02 0.19E-02 0.17E-02 0.15E-02 0.22E-02 0.17E-02 0.13E-02 0.13E-02 0.15E-02

3200 0.19E-02 0.14E-02 0.20E-02 0.15E-02 0.25E-02 0.16E-02 0.13E-02 0.11E-02 0.29E-02 0.26E-02 0.23E-02 0.22E-02 0.33E-02 0.24E-02 0.18E-02 0.18E-02 0.20E-02

3300 0.26E-02 0.19E-02 0.27E-02 0.21E-02 0.38E-02 0.24E-02 0.18E-02 0.16E-02 0.42E-02 0.38E-02 0.36E-02 0.33E-02 0.53E-02 0.34E-02 0.26E-02 0.27E-02 0.30E-02

3400 0.41E-02 0.30E-02 0.40E-02 0.33E-02 0.59E-02 0.39E-02 0.29E-02 0.27E-02 0.63E-02 0.59E-02 0.55E-02 0.57E-02 0.93E-02 0.60E-02 0.45E-02 0.42E-02 0.48E-02

3500 0.61E-02 0.47E-02 0.61E-02 0.52E-02 0.85E-02 0.60E-02 0.46E-02 0.45E-02 0.96E-02 0.95E-02 0.94E-02 0.98E-02 0.16E-01 0.92E-02 0.77E-02 0.66E-02 0.77E-02

3600 0.10E-01 0.72E-02 0.10E-01 0.98E-02 0.14E-01 0.98E-02 0.81E-02 0.80E-02 0.16E-01 0.16E-01 0.16E-01 0.19E-01 0.30E-01 0.17E-01 0.14E-01 0.12E-01 0.14E-01

3700 0.15E-01 0.12E-01 0.18E-01 0.18E-01 0.25E-01 0.16E-01 0.13E-01 0.11E-01 0.24E-01 0.26E-01 0.30E-01 0.37E-01 0.51E-01 0.33E-01 0.26E-01 0.23E-01 0.24E-01

3800 0.30E-01 0.23E-01 0.37E-01 0.41E-01 0.64E-01 0.34E-01 0.26E-01 0.19E-01 0.48E-01 0.53E-01 0.69E-01 0.10E+00 0.12E+00 0.77E-01 0.64E-01 0.56E-01 0.54E-01

3900 0.40E+00 0.27E+00 0.46E+00 0.61E+00 0.12E+01 0.34E+00 0.25E+00 0.17E+00 0.42E+00 0.56E+00 0.95E+00 0.18E+01 0.18E+01 0.11E+01 0.95E+00 0.71E+00 0.75E+00

4000 0.62E+00 0.44E+00 0.74E+00 0.94E+00 0.19E+01 0.50E+00 0.38E+00 0.27E+00 0.65E+00 0.84E+00 0.15E+01 0.28E+01 0.28E+01 0.17E+01 0.15E+01 0.11E+01 0.12E+01

4100 0.68E+00 0.50E+00 0.82E+00 0.10E+01 0.21E+01 0.54E+00 0.40E+00 0.29E+00 0.71E+00 0.90E+00 0.16E+01 0.32E+01 0.30E+01 0.19E+01 0.16E+01 0.12E+01 0.13E+01

4200 0.93E+00 0.73E+00 0.11E+01 0.14E+01 0.28E+01 0.72E+00 0.49E+00 0.37E+00 0.96E+00 0.11E+01 0.22E+01 0.45E+01 0.39E+01 0.24E+01 0.22E+01 0.17E+01 0.17E+01

4300 0.93E+00 0.73E+00 0.11E+01 0.14E+01 0.28E+01 0.72E+00 0.49E+00 0.37E+00 0.96E+00 0.11E+01 0.22E+01 0.45E+01 0.39E+01 0.24E+01 0.22E+01 0.17E+01 0.17E+01

4400 0.13E+01 0.95E+00 0.14E+01 0.17E+01 0.32E+01 0.92E+00 0.56E+00 0.47E+00 0.11E+01 0.12E+01 0.26E+01 0.54E+01 0.43E+01 0.26E+01 0.23E+01 0.19E+01 0.20E+01

4500 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

4600 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

4700 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

4800 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

4900 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

5000 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

5100 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

5200 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

5300 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

5400 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

5500 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

5600 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

5700 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01
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5800 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

5900 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6000 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6100 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6200 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6300 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6400 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6500 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6600 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6700 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6800 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

6900 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7000 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7100 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7200 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7300 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7400 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7500 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7600 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7700 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7800 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

7900 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

8000 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

8100 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

8200 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

8300 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

8400 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

8500 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

8600 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

8700 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

8800 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

Table 5.3-26 Annual Plume Water Deposition during NDCT Operation (Sheet 2 of 3)

Values in kg/km2/mo

Distance 
from Tower 

(m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG
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Notes:

1.  Due to high initial plume from the NDCT, no water deposition is deposited with 2800 meters of the tower center.
2.  Plume moving in the indicated direction.

8900 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

9000 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

9100 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

9200 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

9300 0.15E+01 0.11E+01 0.16E+01 0.18E+01 0.35E+01 0.11E+01 0.60E+00 0.53E+00 0.11E+01 0.13E+01 0.28E+01 0.59E+01 0.46E+01 0.27E+01 0.24E+01 0.21E+01 0.22E+01

9400 0.13E+01 0.93E+00 0.14E+01 0.16E+01 0.29E+01 0.93E+00 0.51E+00 0.43E+00 0.94E+00 0.11E+01 0.24E+01 0.51E+01 0.38E+01 0.22E+01 0.19E+01 0.17E+01 0.18E+01

9500 0.11E+01 0.83E+00 0.12E+01 0.14E+01 0.25E+01 0.83E+00 0.42E+00 0.36E+00 0.80E+00 0.94E+00 0.21E+01 0.44E+01 0.32E+01 0.18E+01 0.16E+01 0.15E+01 0.16E+01

9600 0.10E+01 0.76E+00 0.11E+01 0.12E+01 0.20E+01 0.72E+00 0.33E+00 0.31E+00 0.68E+00 0.77E+00 0.17E+01 0.39E+01 0.26E+01 0.15E+01 0.13E+01 0.13E+01 0.13E+01

9700 0.89E+00 0.69E+00 0.96E+00 0.98E+00 0.17E+01 0.61E+00 0.27E+00 0.28E+00 0.57E+00 0.59E+00 0.15E+01 0.33E+01 0.20E+01 0.11E+01 0.10E+01 0.11E+01 0.11E+01

9800 0.58E+00 0.40E+00 0.60E+00 0.56E+00 0.83E+00 0.40E+00 0.15E+00 0.19E+00 0.26E+00 0.33E+00 0.78E+00 0.16E+01 0.89E+00 0.42E+00 0.37E+00 0.49E+00 0.56E+00

9900 0.58E+00 0.40E+00 0.60E+00 0.56E+00 0.83E+00 0.40E+00 0.15E+00 0.19E+00 0.26E+00 0.33E+00 0.78E+00 0.16E+01 0.89E+00 0.42E+00 0.37E+00 0.49E+00 0.56E+00

10000 0.50E-01 0.40E-01 0.62E-01 0.78E-01 0.12E+00 0.60E-01 0.47E-01 0.29E-01 0.83E-01 0.95E-01 0.12E+00 0.21E+00 0.22E+00 0.14E+00 0.12E+00 0.10E+00 0.99E-01

Table 5.3-26 Annual Plume Water Deposition during NDCT Operation (Sheet 3 of 3)

Values in kg/km2/mo

Distance 
from Tower 

(m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG
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Figure 5.3-1 Station Layout with Intake, Discharge and Outfalls
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Figure 5.3-2 Daily Average Water Temperature near the Discharge, LEOFS

Source: Reference 5.3-4
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Figure 5.3-3 Monthly Mean Water Levels for the Period of Record at NOAA GLIN Buoy

Source: Reference 5.3-6
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Figure 5.3-4 Observed Hourly Water Depth Time Series, January 1996-February 2008 Period of Record, Proposed 
Fermi 3 Outfall Location

Source: Reference 5.3-6
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Figure 5.3-5 Observed Hourly Water Depth Probability Plot, January 1996-February 2008 Period of Record Vicinity of 
Proposed Fermi 3 Outfall Location
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Figure 5.3-6 Daily Average Current Speed near the Discharge, LEOFS

Source: Reference 5.3-4
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Figure 5.3-7 Modeled Current Speed and Direction at Outfall Location, LEOFS, January 2006-February 2008

Source: Reference 5.3-4



5-108 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Figure 5.3-8 Fermi 3 Maximum Predicted Worst-Case Thermal Plume
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Figure 5.3-9 Annual Salt Deposition Isopleths from NDCT Operation
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5.4 Radiological Impacts of Normal Operation

This section describes the radiological impacts of normal plant operation on members of the public,
plant workers, and biota.  A 50-mile region of interest is chosen for determining impacts to the
general public although maximum impacts to individuals are calculated for the immediate plant
environs.  Subsection 5.4.1 describes the exposure pathways by which radiation and radioactive
effluents could be transmitted from Fermi 3 to organisms living near the plant.  Subsection 5.4.2
estimates the maximum doses to the public from the operation of Fermi 3.  Subsection 5.4.3
evaluates the impacts of these doses by comparing them to regulatory limits.  In addition, the
impact of Fermi 3 in conjunction with Fermi 2 is compared to the corresponding regulatory limit.
Subsection 5.4.4 considers the impact to non-human biota.

5.4.1 Exposure Pathways

Radioactive gases would be discharged to the environment during normal operation of Fermi 3.
Fermi 3 is planned to be operated as a zero liquid effluent discharge plant.  However, the analyses
discussed herein conservatively assume that liquid effluents are discharged as part of normal
operation. The released quantities have been estimated in ESBWR DCD Tables 12.2-16 (noble gas
and other f ission products),  FSAR Table 12.2-206 ( iodines) and 12.2-19b ( l iquids)
(Reference 5.4-10). The impact of these releases and any direct radiation to individuals, population
groups, and biota in the vicinity of Fermi 3 was evaluated by considering the most important
pathways from the release to the receptors of interest. The major pathways are those that could
yield the highest radiological doses for a given receptor. The relative importance of a pathway is
based on the type and amount of radioactivity released, the environmental transport mechanism,
and the consumption or usage factors of the receptor.

The exposure pathways considered and the analytical methods used to estimate doses to the
maximally exposed individual (MEI) and to the population surrounding the new unit are based on
Regulatory Guide 1.109, “Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR 50, Appendix I” (Reference 5.4-1)
and Regulatory Guide 1.111, “Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors,” (Reference 5.4-2).  An
MEI is a member of the public located to receive the maximum possible calculated dose.  The
annual dose to each nearby receptor indicated in Section 2.7 from the estimated releases from
Fermi 3 was calculated, and the maximum of those was denoted the MEI.  The use of the MEI
allows comparisons with established dose criteria to the public.

5.4.1.1 Liquid Pathways

As noted above, Fermi 3 is designed for zero liquid effluent discharge during normal operation.
However, the analyses discussed herein conservatively assume that liquid effluents are discharged
as part of normal operation.  For this analysis, the liquid effluents would be released through the
Circulating Water (CIRC) blowdown line, approximately 1300 feet into Lake Erie.  Dilution would
occur due to mixing of the liquid effluent with the normal CIRC blowdown.  Additional dilution would
occur in Lake Erie.  The dilution factors in Lake Erie are determined as part of the thermal analysis.
The LADTAP II computer program (Reference 5.4-4) was used to calculate these doses with
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parameters specific to Lake Erie.  This program implements the radiological exposure models
described in Regulatory Guide 1.109 for radioactivity releases in liquid effluent.  The following
exposure pathways are considered in LADTAP II:

• Ingestion of drinking water from Lake Erie

• Ingestion of aquatic organisms as food

• External exposure to contaminated sediments deposited along the shoreline (shoreline
exposure)

Although less important, as determined by LADTAP II calculations, the swimming and boating
exposure pathways are also considered in the analysis.  The program also considers ingestion of
food sources that use the affected water for irrigation.  However, as discussed in Subsection 2.3.2,
water from Lake Erie in the vicinity of Fermi 3 is not used for irrigation.  The site-specific input
parameters for the liquid pathway are presented in Table 5.4-1.

5.4.1.2 Gaseous Pathways

The GASPAR II computer program (Reference 5.4-11) was used to calculate the doses to offsite
receptors (the general public within 50 miles and the nearest individual receptors in various
directions) from Fermi 3.  This program implements the radiological exposure models described in
Regulatory Guide 1.109 to estimate the doses resulting from radioactive releases in gaseous
effluent.  The atmospheric dispersion component of the analysis was calculated with the XOQDOQ
computer program (Reference 5.4-5).  Dispersion and deposition factors were calculated from
validated onsite meteorological parameters (wind speed, wind direction, stability class) for the
combined years 2002 through 2007 (and 1985 through 1989) as described in Section 2.7.

Section 2.7 describes the meteorological data, gives the dispersion and deposition factors, and
gives the locations of the individual receptors (distance and direction) relative to Fermi 3.

The following exposure pathways are considered in GASPAR II:

• External exposure to contaminated ground

• External exposure to gases in air

• Inhalation of airborne activity

• Ingestion of contaminated meat and milk

• Ingestion of contaminated garden vegetables

The spatial distribution of population was discussed in Section 2.5.  The agricultural production for
the 50 miles surrounding the site was developed from information in Section 2.2.  The input
parameters for the gaseous pathway are presented in Table 5.4-3.
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5.4.1.3 Direct Radiation from Fermi 3

The primary objective of radiation shielding is to protect operating personnel and the general public
from radiation emanating from the reactor, power conversion systems, radwaste process systems
and auxiliary systems.

Figure 4.5-2 shows the locations of thermoluminescent dosimeter (TLD) measurements at Fermi 2.
Measurements show that the direct dose levels at the site boundary are at background levels.

Shielding in Fermi 3 is provided to protect the general public outside the controlled area.  The direct
dose contribution from Fermi 3 is provided at two distances in DCD Table 12.2-21.  The DCD
annual dose at 800 meters is 5.93E-04 mrem/year.  The distance from Fermi 3 (Reactor Building
centerline) to the site boundary is at least 890 meters.  Therefore, the value from DCD Table
12.2-21 is conservative.  This annual dose is considered to be negligible.

5.4.2 Radiation Doses to Members of the Public (Individuals)

Doses to MEIs residing near Fermi 3, from liquid and gaseous effluents are estimated using the
methodologies and parameters specified in Subsection 5.4.1.  Collective doses to the general
public from Fermi 3 are described in Subsection 5.4.3.

Doses from the ISFSI to Fermi 3 construction workers are discussed in Section 4.5.  These dose
values are representative of doses anticipated during Fermi 3 operations.

It is noted that radiation is naturally present in the environment.  It comes from outer space
(cosmic), the ground (terrestrial), and even from our own bodies.  It is present in the air breathed,
the food and water consumed, and in the construction materials used to build homes.  The average
annual radiation exposure from natural sources to an individual in the United States is about 300
mrem (Reference 5.4-3).

5.4.2.1 Liquid Pathway Doses

Based on the parameters shown in Table 5.4-1, the LADTAP II computer program was used to
calculate the important doses to the MEI via the following activities:

• Drinking contaminated water

• Eating fish and invertebrates caught in Lake Erie

• Shoreline exposure

The liquid activity releases (source terms) for each radionuclide in the discharge are described in
Subsection 3.5.1.  The MEI for the total body dose is determined to be an adult.  The maximum
organ dose occurs to the bone for a child.  The maximum annual doses to the total body and organs
from all pathways for all age groups calculated by the LADTAP program are presented in
Table 5.4-4.
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5.4.2.2 Gaseous Pathway Doses

Based on the parameters in Table 5.4-3, the GASPAR II computer program was used to calculate
doses to the MEI child, who represents the bounding age group for total body and all organs.
GASPAR determined that a child was the MEI because of the greater sensitivity of that age group to
internal exposure from vegetables and meat.  The gaseous activity releases (source terms) for
each radionuclide are described in Subsection 3.5.1.  The annual pathway components for the total
body, thyroid, and other organ doses calculated by the GASPAR computer program for this
individual are presented in Table 5.4-5.

As part of the analysis, several sensitivities were performed to account for potentially limiting
combinations of atmospheric dispersion, deposition and ingestion pathways.  The NNW direction
provides the limiting plume dose.  The NW direction at the site boundary provides the limiting dose
for ground exposure.  The NW direction provides the limiting dose for residents and consumption of
vegetables. The WNW direction provides the dose contribution due to milk consumption. The NNW
direction provides the limiting dose due to meat consumption.   The total dose is the sum of these
applicable individual contributions.

As shown in Table 5.4-5, the annual total body dose to the MEI is 0.98 mrem to a child, and the
maximum annual thyroid dose of 11.3 mrem to a child.  Experience at Fermi 2 (Reference 5.4-6)
indicates that these calculations are likely very conservative.

5.4.2.3 Summary

The maximum doses due to the liquid and gaseous effluents are summarized in Table 5.4-5.  As
shown, all results are well within the 10 CFR 50, Appendix I limits.  Therefore, the impacts are
SMALL and no mitigation actions are necessary.

5.4.3 Impacts to Members of the Public (Individual and Collective Dose to the Public and 
Comparison with Regulations)

The radiological impacts to individuals and population groups from liquid and gaseous effluents are
presented using the methodologies and parameters specified in Subsection 5.4.1.  Table 5.4-5
estimates the total body and organ doses to the MEI from liquid effluents and gaseous releases
from Fermi 3 for analytical endpoints prescribed in 10 CFR 50, Appendix I.  The MEI receptor age
group and location are those described in Subsection 5.4.2.  As Table 5.4-5 indicates, the predicted
doses are below Appendix I limits.  These results are discussed in Subsection 5.4.2.3, above.

The total site liquid and gaseous effluent doses from Fermi 2 plus Fermi 3 would be well within the
regulatory limits of 40 CFR 190 (Table 5.4-8).  As indicated in NUREG-1555, demonstration of
compliance with the limits of 40 CFR 190 is considered to be in compliance with the 0.1 rem limit of
10 CFR 20.1301.

Table 5.4-6 and Table 5.4-7 show the total body dose to the population within 50 miles that would
be attributable to Fermi 3.  Based on the information in these tables, the total whole body dose due
to liquid and gaseous effluents from Fermi 3 is 21.6 person-rem/year.  As discussed above, the
average annual radiation exposure from natural sources to an individual in the United States is
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about 300 mrem (Reference 5.4-3).  Multiplying this by the population of 7,713,709 (Table 5.4-1),
results in 2,300,000 person-rem/year.  Thus, the dose from Fermi 3 is less than 0.001 percent of
that received by the population from natural causes.  Impacts to members of the public from
operation of Fermi 3 would be SMALL and would not warrant mitigation.

Occupational exposure to Fermi 3 workers from Fermi 3 sources are described in the ESBWR DCD
Section 12.4 (Reference 5.4-10). After consideration of shielding provided by the Fermi 3 facilities,
occupational exposure from other sources on-site are relatively insignificant. As described in the
Fermi 3 FSAR Appendix 12AA, occupational exposure at Fermi 3 will be maintained as low as
reasonably achievable (ALARA).

5.4.4 Impacts to Biota Other than Members of the Public

Subsection 2.4.1 and Subsection 2.4.2 identify the relevant species within the site area.  Radiation
exposure pathways to biota are expected to be the same as those to humans, i.e., inhalation,
external (from ground, airborne plume, water submersion, and shoreline), drinking water and
ingestion.  These pathways were examined to determine if they could result in doses to biota
significantly greater than those predicted for humans from operation of Fermi 3.  This assessment
used surrogate species that provide representative information about the various dose pathways
potentially affecting broader classes of living organisms.  The gaseous pathway doses for muskrats,
raccoons, herons and ducks were taken as equivalent to human doses for the inhalation (child),
plume (adult), and twice the ground (adult) pathways, conservatively adjusted based on the
assumption that the affected biota are located at 0.25 miles from the facility. The doubling of doses
from ground deposition reflects the closer proximity of these organisms to the ground.  Doses to
those same species plus fish, invertebrate and algae are calculated by the LADTAP II computer
program.

Doses to biota from liquid and gaseous effluents from Fermi 3 are shown in Table 5.4-9.  The total
dose is taken as the sum of the internal and external dose.  Annual doses to five of the surrogates
meet the criteria of 40 CFR 190. The Bald Eagle, a species of significance known to inhabit the site,
is represented by the surrogate species of Table 5.4-9. The Heron is a representative surrogate for
the Bald Eagle. Estimated dose to two of the surrogates (duck and muskrat) are slightly greater
than the criteria in 40 CFR 190.

Use of exposure guidelines, such as 40 CFR 190, which apply to members of the public in
unrestricted areas, is considered very conservative when evaluating calculated doses to biota.  The
International Council on Radiation Protection states that “…if man is adequately protected then
other living things are also likely to be sufficiently protected,” and uses human protection to infer
environmental protection from the effects of ionizing radiation (Reference 5.4-7 and
Reference 5.4-8).  This assumption is appropriate in cases where humans and other biota inhabit
the same environment and have common routes of exposure.  It is less appropriate in cases where
human access is restricted or pathways exist that are much more important for biota than for
humans. NUREG 155, Section 5.4.4, indicates that if the doses are approximately the same order
of magnitude as the criteria in 40 CFR 190, no further review is necessary.  Thus, as the results for
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the duck and muskrat are of the same order of magnitude as 40 CFR 190, the results are
considered to be acceptable. 

Species in most ecosystems experience dramatically higher mortality rates from natural causes
than man, as witnessed by their lesser life spans.  From an ecological viewpoint, population stability
is considered more important to the survival of the species than the survival of individual organisms.
Thus, higher dose limits could be permitted.  In addition, no biota has been discovered that show
significant changes in morbidity or mortality due to radiation exposures predicted from nuclear
power plants.

An international consensus has been developing with respect to permissible dose exposures to
biota.  The International Atomic Energy Agency (IAEA) (Reference 5.4-9) evaluated available
evidence including the “Recommendations of the International Commission on Radiological
Protection” (Reference 5.4-7).  The IAEA found that appreciable effects in aquatic populations will
not be expected at doses lower than 1 rad per day and that limiting the dose to the maximally
exposed individual organisms to less than 1 rad per day will provide adequate protection of the
population.  The IAEA also concluded that chronic dose rates of 0.1 rad per day or less do not
appear to cause observable changes in terrestrial animal populations.  The assumed lower
threshold occurs for terrestrial rather than for aquatic animals primarily because some species of
mammals and reptiles are considered more radiosensitive than aquatic organisms.  The
permissible dose rates are considered screening levels and higher species-specific dose rates
could be acceptable with additional study or data.  This gives further confidence that if the
screening levels are met, such as they are here, then biota are protected.

A rad (radiation absorbed dose) is the absorption of 100 ergs per gram of, in this case, biological
mass.  The absorbed dose can be related to the biological effects on humans through the unit of
rem (roentgen equivalent man).  For many types of radiation, including almost all of those normally
released by nuclear power plants (gamma and beta emitters), one rem is equivalent to the
absorption of one rad.

The calculated total doses in Table 5.4-9 can be compared to the 1 rad per day dose criteria for
aquatic species and the 0.1 rad per day dose criteria for terrestrial species evaluated in the “Effects
of Ionizing Radiation on Plants and Animals at Levels Implied by Current Radiation Protection
Standards” (Reference 5.4-9).  The biota doses meet these dose guidelines by a large margin.  In
these cases, the annual dose to biota is much less than the daily allowable doses to aquatic and
terrestrial organisms.  Impacts to biota other than members of the public from exposure to sources
of radiation would be SMALL and would not warrant mitigation.

5.4.5 References
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Notes:

1. Discharge flow rate is 105 gpm, from Section 3.3
2. Blowdown flowrate (from Section 3.3) divided by discharge flow rate
3. Transit times include time for transit from discharge location to source and the internal LADTAP default 

values, depending on pathway.
4. Estimated population for the year 2060, from Section 2.5
5. Total sport fish catch from Lake Erie for states of Michigan and Ohio (Subsection 2.4.2), assuming an 

average of three pounds per fish.
6. Total commercial fish catch from Lake Erie for states of Michigan and Ohio (Subsection 2.4.2)
7. The transit time for both fish and invertebrate harvests are set to a total of 24 hours.
8. Population within 50 mile radius near Lake Erie shoreline (Subsection 2.5.1) not including the City of 

Detroit.  The City of Detroit obtains drinking water up-river from Lake Erie.
9. Includes LADTAP default value of 24 hours
10. Assumed as 50 percent of the total population within 50-mile radius of Fermi 3 that lives in sectors near 

the lake shore.
11. Total Invertebrate catch is determined based on population distribution, population fractions, and 

annual consumptions in Table 5.4-2. This is considered to be very conservative as only minimal 
quantities of invertebrates from Lake Erie are ingested.

Table 5.4-1 Liquid Pathway Input Parameters

Parameter Value
Release Source Term Refer to Subsection 3.5.1
Liquid Effluent Discharge Flow Rate 0.234 ft3/sec (1)

Impoundment Reconcentration Model None
Dilution Factor for MEI Pathways 115 – (minimum to discharge location) (2)

Additional dilution factors after discharge:
45 – Nearest shoreline Northeast (1770 meters)
67 – Nearest shoreline South (1530 meters) – closest 

drinking water supply
77 – South (3200 meters)
100 – Distances greater than 3200 meters 

Transit Time for MEI Pathways (3) 22.6 hours – closest drinking water
24 hours – drinking water for general population
10.6 hours – boating, swimming

Consumption/Usage Rates Table 5.4-2
Population Distribution
50-mile Population

Section 2.5
7,713,709 (4)

Shoreline Recreation Usage 450,000 individuals (10)

50-mile Sport Fish Catch 11.45E6 kg/yr (5)

50-mile Commercial Fish Catch 2.07E6 kg/yr (6)

50-Mile Invertebrate Catch 3.3E7 kg/yr(11)

Dilution Factor for Fish and Invertebrate 
Catches

115 - minimum to discharge location (2)

100 – additional dilution factor after discharge
Transit Time for Fish and Invertebrate Catches 24 hours (7)

Population Served by Nearest Drinking Water 
Source

900,000 (8)

Dilution Factor for Population Drinking Water 100
Transit Time for Population Drinking Water 24 hours (9)
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Notes: 

1. Data obtained from RG 1.109, Table E-5.
2. Data obtained from RG 1.109, Table E-4.

Table 5.4-2 Annual Consumption/Usage Rates for MEI and Average Individual 
Liquid and Gaseous Pathways

MEI Pathway Annual Consumption/Usage (1) Infant Child Teen Adult

Fruits, Vegetables & grain (kg/yr) 0 520 630 520

Leafy Vegetables (kg/yr) 0 26 42 64

Milk (l/yr) 330 330 400 310

Meat & Poultry (kg/yr) 0 41 65 110

Fish (kg/yr) 0 6.9 16 21

Invertebrates (kg/yr) 0 1.7 3.8 5

Drinking Water (l/yr) 330 510 510 730

Shoreline Recreation (hr/yr) 0 14 67 12

Inhalation (m3/yr) 1400 3700 8000 8000

Average Individual Annual Consumption/Usage (2) Child Teen Adult

Fruits, Vegetables & grain (kg/yr) 200 240 190

Milk (l/yr) 170 200 110

Meat & Poultry (kg/yr) 37 59 95

Fish (kg/yr) 2.2 5.2 6.9

Invertebrates (kg/yr) 0.33 0.75 1.0

Drinking Water (l/yr) 260 260 370

Shoreline Recreation (hr/yr) 9.5 47 8.3

Inhalation (m3/yr) 3700 8000 8000
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Notes:

1. Estimated population for the year 2060, from Section 2.5

Table 5.4-3 Gaseous Pathway Input Parameters

Parameter Value 

Release Source Term Refer to Subsection 3.5.1

Agricultural Production within 50 mile radius
   Meat Production
   Milk Production
   Vegetable Production (grain, tomatoes, potatoes)

Developed from Section 2.2
   1.919E+07 kg/year
   6.043E+08 liter/year
   9.689E+09 kg/year

Fraction of the year that leafy vegetables are grown 0.33

Fraction of a maximum individual’s vegetable intake 
from own garden 

0.76

Fraction of the year milk cows are on pasture 0.58

Fraction of milk cow feed intake from pasture while on 
pasture

1.0

Fraction of year goats are on pasture 0.67

Fraction of goat feed intake from pasture while on 
pasture

1.0

Fraction of year meat cows are on pasture 0.58

Fraction of meat cow feed intake from pasture while on 
pasture

1.0

Consumption/Usage Rates Table 5.4-2

Population Distribution
50-mile Population

Refer to Section 2.5
7,713,709 (1)

Distance and Direction to Receptors and Associated 
Atmospheric Dispersion Factors

Refer to Section 2.7

Humidity 11 g/m3
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Notes:

1. Total of all pathways for Teen
2. Total of all pathways for Child
3. Total of all pathways for Adult
4. Total of all pathways for Infant

Table 5.4-4 Liquid Pathway Doses for Maximally Exposed Individual

Dose (mrem/yr)

Skin (1) Bone (2) Liver (1)
Total Body 

(3) Thyroid (4) Kidney (1) Lung (2) GI-LLI (3)

1.19E-04 8.77E-02 1.00E-02 6.48E-03 2.63E-02 2.49E-03 1.11E-03 8.40E-03
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Notes:

1. Total dose from all pathways for an adult
2. Total dose from all pathways for a child

Table 5.4-5 Comparison of Annual Maximally Exposed Individual Doses with 
10 CFR 50, Appendix I Limits

Annual Dose

Type of Dose Fermi 3 Limit

Liquid Effluents

Total Body (mrem/yr) 0.006 (1) 3

Max Organ – Bone (mrem/yr) 0.088 (2) 10

Gaseous Effluents

Total External Body (mrem/yr) 0.98 5

Skin (mrem/yr) 1.15 15

Beta Air Dose (mrem/yr) 0.26 20

Gamma Air Dose (mrem/yr) 0.22 10

Max Organ – Thyroid (mrem/yr)

Child

11.3 15
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Table 5.4-6 50-mile Population Doses from Liquid Effluents

Pathway

Dose

person-rem/yr

Fish

Total Body 2.27

Max Organ – Bone 28.9

Invertebrates

Total Body 11.3

Max Organ – Bone 74.6

Drinking Water

Total Body 1.35

Max Organ – Thyroid 25.3

Shoreline Recreation

Total Body 4.16E-03

Max Organ – Thyroid 4.16E-03

50-Mile Total Dose

Total Body 14.9

Bone 104.2

Thyroid 30.1
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Table 5.4-7 50-mile Population Doses from Gaseous Effluents

Pathway

Dose

person-rem/yr

Plume

Total Body 1.20

Max Organ – Skin 3.58

Ground

Total Body 2.25

Max Organ – Skin 2.63

Inhalation

Total Body 0.07

Max Organ – Thyroid 5.13

Vegetable

Total Body 2.39

Max Organ – Bone 10.1

Cow Milk

Total Body 0.75

Max Organ – Thyroid 16.1

Meat Cow

Total Body 0.03

Max Organ – Bone 0.14

50-Mile Total Dose

Total Body 6.7

Max Organ – Thyroid 27.1 
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Table 5.4-8 Comparison of Maximally Exposed Individual Doses with 
40 CFR 190 Criteria

Type of Dose

Fermi 3 (ESBWR)

Fermi 2
Site Total 

(1)
40 CFR 190 

LimitLiquid Gaseous Total

Total Body 
(mrem/yr)

0.006 0.976 0.98 4.68 5.66 25

Thyroid 
(mrem/yr)

0.026 11.3 11.33 2.66 13.99 75

Bone (mrem/yr) 0.088 2.18 2.27 0.05 2.32 25
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Notes:

1. Dose from gaseous effluents determined based on whole body inhalation dose for child + whole body 
ground and plume exposure at 0.25 miles from the facility. Ground exposures increased by a factor of 
two to account for ground proximity.

Table 5.4-9 Doses to Biota from Liquid and Gaseous Effluents

Biota

Dose (mrem per year)

40 CFR 190 
Limit

Liquid 
Effluents

Gaseous 
Effluents (1) Total

Fish 2.31 0 2.31 25

Invertebrate 7.65 0 7.65 25

Algae 11.9 0 11.9 25

Muskrat 14.8 11.15 25.95 25

Raccoon 0.43 11.15 11.58 25

Heron 6.87 11.15 18.02 25

Duck 14.8 11.15 25.95 25
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5.5 Environmental Impacts of Waste

This section describes the environmental impacts that could result from the operation of the
non-radioactive waste systems and the storage and disposal of mixed wastes.  Mixed wastes
contain both radioactive and chemically active wastes.  Federal regulations governing generation,
management, handling, storage, treatment, disposal, and protection requirements associated with
these wastes are contained in Title 10 (NRC regulations) and Title 40 (EPA regulations) of the Code
of Federal Regulations (CFR).

The Fermi site generates EPA “hazardous waste” as defined in the implementing regulations for the
Resource Conservation and Recovery Act (RCRA) in 40 CFR 239-299.  At the Fermi site these
wastes include such non-radioactive sources as laboratory solvent waste, paint waste, and aerosol
residues.  Waste minimization programs at the Fermi site have tended to minimize the generation of
these types of wastes when practical and possible through hazardous materials substitution (such
as the use of citrus-based non-hazardous solvents and the use of water-based epoxy paints) and
the use of waste minimization strategies (such as using paints with high solids and low volatile
organic content).  Most hazardous wastes are accumulated in satellite accumulation areas,
transferred to the onsite hazardous waste storage area, and are transported to approved licensed
RCRA waste management facilities in accordance with Michigan hazardous waste regulations.

Mixed waste contains hazardous waste and a low-level radioactive source, special nuclear
material, or byproduct material.  This may include such contaminated items as waste oil,
chlorinated fluorocarbons, organic solvents, metals and metal-contaminated materials, or aqueous
corrosives.  Mixed wastes are discussed further in Subsection 5.5.2.

The Fermi site has a written procedure in place for Hazardous and Mixed Waste Management.  The
procedure provides administrative controls assuring that plant activities involving potential or actual
hazardous or mixed wastes are conducted in accordance with applicable requirements and good
practices.  According to the administrative controls, only authorized trained staff can approve
manifests for shipping hazardous or mixed waste offsite.

Additionally, the Fermi site has dumpsters for typical facility solid wastes (non-hazardous,
non-radioactive) such as office waste, packaging and other warehouse waste, and maintenance
waste.  This “dumpster waste” is managed with local waste haulers.  Other selected materials are
recycled such as used batteries, scrap metal, lubricating oils, paper, and fluorescent and
incandescent bulbs.

This section is divided into two subsections: non-radioactive waste system impacts and mixed
waste impacts.

5.5.1 Non-Radioactive Waste System Impacts

Descriptions of the Fermi 3 non-radioactive waste systems are presented in Section 3.6.

Non-radioactive wastes generated at the Fermi site, including those from Fermi 3 (i.e., solid wastes,
liquid wastes, air/gaseous emissions), are managed in accordance with applicable Federal, State
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and local laws and regulations, and permit requirements.  Fermi 3 management practices will be
similar to those implemented at Fermi 2 and include the following:

• Non-radioactive solid waste is collected and stored temporarily on the Fermi site and
disposed of offsite only at authorized licensed commercial waste disposal site(s) or
recovered at an offsite permitted recycling or a recovery facility, as appropriate.  Waste
includes typical dumpster waste from offices and facility support activities and EPA RCRA
hazardous wastes as noted in Section 5.5.

• Debris (e.g., vegetation) collected on trash screens at the water intake structure(s) is
disposed of offsite as solid waste, in accordance with state regulations.

• Dredge spoils resulting from periodic maintenance of the intake area may be used as onsite
fill material, as in the past for Fermi 2 (see Subsection 5.5.1.2.1 below).

• Scrap metal, lead acid batteries, and paper on the Fermi site are recycled.

• Water discharges from cooling and auxiliary systems are discharged directly and indirectly
to Lake Erie through the permitted outfalls as discussed in Subsection 5.2.2.

• Sanitary waste is delivered to the Frenchtown Township Sewage Treatment Facility for
treatment.

For further descriptions of plant systems generating non-radioactive wastes, refer to Section 3.6.
No other site-specific waste disposal activities unique to Fermi 3 are anticipated.  The assessment
of potential impacts resulting from the discharge of non-radioactive wastes is presented in the
following subsections.

5.5.1.1 Impacts of Discharges to Water

Non-radioactive waste water discharges to surface water increases as a result of certain aspects of
Fermi 3 operation.  Discharges include additional chemically-treated Circulating Water System
(CIRC) blowdown and stormwater runoff from new impervious surfaces including roof drains and
surface runoff.

Wastewater discharge sources included in the Fermi 2 NPDES permit (which is expected to be
included in a permit for Fermi 3) include cooling tower blowdown, chemical metal cleaning waste,
non-chemical metal cleaning wastes, service water screen back wash, stormwater runoff, settled
water from the dredged material storage basin, and the use of zebra mussel control chemicals
(Reference 5.5-1).

As discussed in Subsection 5.2.2, waste water effluents discharge to Lake Erie through NPDES
permitted outfalls are subject to constituent permitted levels summarized in Subsection 5.2.2.
Ambient or baseline water quality conditions are discussed in Subsection 2.3.3.  Additional site
background information presented in other sections includes site hydrology (Subsection 2.3.1),
water use in the area (Subsection 2.3.2), terrestrial/aquatic ecology (Section 2.4), and chemicals
used (Section 3.6).
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Subsection 5.2.2 addresses planned water treatment chemicals and biocides to be used for Fermi
3 and the monitoring of the discharges based upon current usage and the NPDES permit for Fermi
2.  Ongoing monitoring of chemicals and biocides is discussed in Section 6.6.  The Fermi 2 NPDES
permit (Reference 5.5-1) requires prior approval by the MDEQ of any new or increased use of water
treatment additives at the Fermi site.  As discussed in Subsection 2.3.3 and Subsection 5.2.2:

• Lake Erie water has been monitored extensively for such parameters as temperature,
solids, inorganic constituents, and related parameters potentially impacted by use of the
water by power generation and other industrial users.

• The impact of the water discharged to Lake Erie from Fermi 2 has been minimal based upon
the results of ongoing monitoring programs.

• Based upon the Fermi 3 design plans, the impact of the discharge of water from Fermi 3 is
projected to be minimal.

• Limits included in the Fermi 2 wastewater discharge permit are those determined by the
MDEQ to be protective of Lake Erie water quality and the streams receiving stormwater
based upon an evaluation of facility operations, facility wastewater discharges, and
Michigan and Federal water quality regulations and guidance, as discussed in
Subsection 5.2.2.

• Fermi 3 operations do not include additional or different potential impact issues beyond
those evaluated and regulated for Fermi 2.  Both are similar operations with similarities in
the technologies used, chemicals used, etc.

• The assimilation ability of Lake Erie for discharge wastewater parameters from Fermi 3 is
expected to remain the same as demonstrated by the temperature plume modeling results
for Fermi 3.

• Since the Fermi site uses only authorized licensed offsite disposal sites, impact to critical
habitat or toxic material dispersion is bounded by those licenses.

As discussed in Subsection 5.2.2, the primary discharge of CIRC and wastewater from Fermi 3 is
released directly to Lake Erie, and concentrations of constituents in the Fermi 3 discharge are
estimated to be minimal or undetectable in Lake Erie.  Evaluations considered variations in total
discharge flow rate, such as thermal monitoring shown in Subsection 5.2.2.  Therefore, potential
impacts from constituents in the CIRC and plant auxiliary system discharges from Fermi 3 are
SMALL, and do not warrant mitigation.

The Fermi 2 SWPPP provides the basis for management of stormwater runoff at Fermi 3.  The
SWPPP prevents or minimizes the discharge of harmful quantities of pollutants with the stormwater
discharge, including paved areas, facilities, and drainage patterns as discussed in Subsection 4.2.2
and Subsection 5.2.2.  Best Management Practices initiated throughout the Fermi site in the
SWPPP are employed to control stormwater runoff.  Therefore, potential impacts from increases in
volume or pollutants in the stormwater discharge are SMALL.
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5.5.1.1.1 Sanitary Waste

Sanitary waste is collected onsite and pumped to the Frenchtown Township Sewage Treatment
Facility for treatment in accordance with the Frenchtown treatment and discharge program under
an NPDES permit and federal sanitary waste treatment limits (40 CFR 133 limits).  The Fermi site
has limits on the following parameters to meet the requirements of the Frenchtown facility
industrial/non-domestic user discharge permit:

• pH range

• Grease and oil

• Cd, Cu, Hg, Pb, and Zn

• Alpha & beta radioactivity

• Total suspended solids

• Biological oxygen demand

The Fermi site is required to stay within the limits of the above parameters as established by the site
sanitary industrial user permit.  Accordingly, potential impacts associated with increases in sanitary
waste from the operation of Fermi 3 are SMALL, and do not warrant mitigation.

5.5.1.2 Impacts of Discharges to Land

Operation of Fermi 3 results in an increase in the total volume of solid waste generated at the Fermi
site.  The types of solid waste generated are summarized in Section 5.5.  In addition to normal
facility trash dumpster waste, Fermi 3 may generate additional non-radioactive solid waste from
periodic plant maintenance projects that vary from year to year.  However, no fundamental change
in the characteristics of these wastes or the way they are currently managed at the Fermi site is
expected.  The Fermi site has standard procedures in place for waste segregation, appropriate
management of waste, and worker training for waste management.

The applicable Federal, State, and local requirements and standards are met with regard to
handling, transportation, and offsite land disposal of the solid waste at authorized licensed
commercial facilities.  Detroit Edison and the Fermi site use a formal waste facility selection and
audit procedure to approve licensed facilities that can receive wastes from the Fermi site.  Wastes
are only sent to approved facilities.  Since the Fermi site uses only authorized licensed offsite
disposal sites, impact to critical habitat or toxic material dispersion is bounded by those licenses.

The Fermi site has a recycling and waste minimization program in place.  Non-radioactive solid
waste from Fermi 3 is reused or recycled according to current Fermi 2 plans to the extent
practicable.  Solid wastes appropriate for recycling or recovery (e.g., used oil, antifreeze, scrap
metal, paper) are managed through the use of approved and appropriately licensed contractors.
Non-radioactive solid waste destined for offsite land disposal is disposed of at approved and
licensed offsite commercial waste disposal site(s).  Therefore, potential impacts from land disposal
of non-radioactive solid wastes are SMALL.
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5.5.1.2.1 Other Waste Disposal Activities

The Fermi site accumulates “spoils” from periodic dredging activities.  Detroit Edison contracts the
dredging of the water intake canal on approximately a four year cycle depending on actual
conditions.  Spoils accumulate in an onsite Spoil Disposal Pond.  Additional spoils are generated by
yearly cleaning of pump house intakes with approximately 1000 yd3 of spoils generated every year.

Dredged material may either be used onsite as fill or sold for use as topsoil.  In the past, dredge
material had been removed from the basin periodically and used onsite as fill material under
case-by-case approval of the Office of Monroe County Drain Commissioner.  Because other
dredging projects in the area have been able to sell the dredge material as prime topsoil, Detroit
Edison is considering options to sell spoils in the future if they are not needed for onsite fill
purposes.

5.5.1.3 Impacts of Discharges to Air

Operation of Fermi 3 increases small amounts of gaseous emissions to the air, primarily from
equipment associated with plant auxiliary systems (e.g., auxiliary boilers, standby diesel
generators, and diesel-driven fire pumps).  These emissions are intermittent since they are
associated with auxiliary and backup systems.  Projected emissions from the diesel-fueled
equipment are provided in Section 3.6.  Cooling tower impacts on terrestrial ecosystems are
addressed in Subsection 5.3.3.

Air emission sources associated with Fermi 3 are managed in accordance with Federal, State, and
local air quality control laws and regulations.  Based on the amount of potential air emissions, and
the intermittent nature of the potential emissions, potential impacts to air quality are SMALL, and do
not warrant mitigation.

5.5.1.4 Conclusions

Based upon the above information, the operation of Fermi 3 results in the discharge of minimal
chemical constituents and/or wastes to the water, land, or air.  Constituents discharged directly or
indirectly to Lake Erie are estimated at or below NPDES permitted levels.  Discharges to land are
minimal based on the current waste discharges at Fermi 2 and the current waste minimization and
recycling activities.  Finally, air emissions are minimal based on the estimated equipment emissions
and the intermittent nature of these emissions.

As stated, no new/additional types of waste streams are generated.  Potential impacts of
non-radioactive waste generation are SMALL.

5.5.2 Mixed Waste Impacts

The term ‘’mixed waste’’ refers specifically to waste that is regulated as both radioactive waste and
hazardous waste.  Radioactive materials at nuclear power plants are regulated by the NRC under
the Atomic Energy Act (AEA) of 1954.  Hazardous wastes are regulated by the State of Michigan,
which is authorized by the EPA to regulate those portions of the Federal Act.  An EPA authorized
state may regulate under RCRA.
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Mixed waste generated onsite is assessed based on the following laws and regulations:

1. The radioactive component of mixed waste must satisfy the definition of Low-Level
Waste (LLW) in the Low-Level Radioactive Waste Policy Amendments Act (LLRWPAA)
of 1985.

2. The hazardous component must exhibit at least one of the hazardous waste
characteristics identified in 40 CFR 261, Subpart C, or be listed as a hazardous waste
under 40 CFR 261, Subpart D.

3. Entities that generate, treat, store, or dispose of mixed wastes are subject to the
requirements of the AEA, the Solid Waste Disposal Act of 1965, as amended by the
RCRA in 1976, and the Federal Hazardous and Solid Waste Amendment (HSWA) to
RCRA in 1984.

The Federal agencies responsible for ensuring compliance with these statutes are the NRC and the
EPA.

5.5.2.1 Plant Systems Producing Mixed Waste

Mixed waste contains hazardous waste and a low-level radioactive source, special nuclear
material, or byproduct material.  A 1990 survey by the NRC identifies the following types of
low-level mixed waste at nuclear power plants which are representative of the types of waste
expected at Fermi 3 (Reference 5.5-2):

• Waste oil from pumps and other equipment

• Chlorinated fluorocarbons resulting from cleaning, refrigeration, degreasing, and
decontamination activities

• Organic solvents, reagents, compounds, and associated materials such as rags and wipes

• Metals such as lead from shielding applications and chromium from solutions and acids

• Metal-contaminated organic sludge and other chemicals

• Aqueous corrosives consisting of organic and inorganic acids

Nuclear power plants are not large generators of mixed waste.  Proper chemical handling
techniques and pre-job planning ensure that only small quantities of mixed waste are expected to
be generated by Fermi 3.  The specific types and quantities of mixed waste generated in a new
operating nuclear power plant are not available.  Background engineering indicates that each
nuclear power plant is estimated to produce potentially 0.5 m3/year of mixed waste.  Based upon
Fermi 2 operation in recent years, mixed waste generation can range from 200 to 2000 pounds per
year.

5.5.2.2 Mixed Waste Storage and Disposal Plans

Fermi 3 manages mixed wastes in accordance with existing Fermi site programs.  If an authorized
licensed offsite disposal site is not available for the mixed waste disposal, the Fermi site
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containerizes, segregates, and stores the waste at a remote monitored structure within the site
boundary to minimize possible exposure to employees and the public.

The volume of mixed waste is reduced or eliminated by one or more of the following treatments
before disposal: decay, stabilization, neutralization, filtration, chemical decontamination or
treatment performed by an offsite vendor.

Some small quantities of mixed waste may be temporarily stored onsite due to the lack of treatment
options or disposal sites, if necessary as noted in Subsection 5.5.2.1.  For this reason, impacts
resulting from occupational exposure to chemical hazards and radiological doses could be higher
than otherwise expected.  Occupational chemical and radiological exposures could occur during the
testing of mixed wastes to determine if the constituents are chemically hazardous.  In those cases,
appropriate hazardous chemical control and radiological control measures are applied.

Fermi 2 operates under a State of Michigan low level mixed waste exemption (under Michigan
Administrative Code R299.9822) that allows mixed wastes generated as a result of activities
conducted in accordance with the Fermi 2 NRC operating license to be exempt from hazardous
waste status requirements.  The waste is managed as low level radioactive waste under the terms
of the NRC license.  This allows for unlimited quantity and time of storage as long as the mixed
waste exemption conditions are observed.  Fermi 3 will also claim the exemption.

5.5.2.3 Waste Minimization Plan

Primary importance is placed on source reduction efforts to prevent pollution and to eliminate or
reduce the generation of hazardous waste.  Reducing the quantity, toxicity, or mobility of the
hazardous waste before accumulation or disposal is considered when prevention or recycling is not
possible or practical.  The Fermi Site Waste Minimization Plan includes such plan goals as source
reduction, source control, and recycling.

The Fermi Site Waste Minimization Plan is linked to an Environmental Management System (EMS)
and hazardous and mixed waste procedures.  The minimization plan focuses on material control,
process management to minimize leaks and malfunctions, appropriate segregation of waste
streams, and continuous feedback/improvement.  The EMS includes such key procedures as
employee environmental awareness training and internal environmental audits which increase the
focus on environmental program effectiveness and continuous improvement.

The existing Fermi 2 procedure for hazardous and mixed waste management includes
administrative controls to assure that plant activities involving potential or actual mixed or
hazardous waste are conducted in accordance with applicable requirements and good practices.
Unidentified waste is assumed to be hazardous until identified otherwise.

Waste minimization considerations are an integral part of work planning and implementation at
Fermi.  As part of that effort, the Fermi hazardous and mixed waste management procedure
specifies that individuals planning or performing work expected to generate waste in the scope of
the procedure must make specified consultations and plans for appropriate collection and
disposition of the waste including proper packaging, labeling, storage, and notifications.  Waste
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disposition, inspections, and reports are defined by the procedure to assure appropriate
management and status documentation.

5.5.2.4 Environmental Impacts

Minimal environmental impacts result from storage or shipment of the mixed wastes generated at
Fermi.  The existing procedures for the management of low level mixed waste at Fermi 2 provides
the basis for the handling of mixed wastes at Fermi 3.  The procedures address such items as
storage, personnel qualifications, inspection and inventory, records, and working with mixed waste.

Emergency operating procedures are implemented to limit any onsite impacts, in accordance with
the Fermi Comprehensive Emergency Response Plan.  Properly trained emergency response
personnel maintain a current facility inventory on the types of waste, volumes, locations, hazards,
control measures, and precautionary measures to be taken.

Generation and temporary storage of mixed waste can expose workers to hazards associated with
the chemical component(s) of the mixed waste matrix from potential leaks and spills.  Fermi 3
procedures include topics such as proper labeling of containers, installation of fire detection and
suppression equipment (if required), use of fences and locked gates, availability of emergency
shower and eyewash facilities, posting of hazard signs, and regular inspections.

The existing emergency procedures limit any onsite impacts.  Isolation of the waste storage and
exposure monitoring programs at the storage area for any potential occupational doses associated
with mixed waste generation and storage minimize the possibility of impacts.

Offsite shipment, treatment, and disposal options depend on the hazard levels and radiological
characteristics of the mixed waste.  Because personnel performing packaging and shipping could
be exposed to radiation from the mixed waste, appropriate controls are implemented to ensure that
as low as reasonably achievable (ALARA) goals are not exceeded.  The EPA mandates that waste
storage containers in temporary storage be inspected weekly and certain above-ground portions of
hazardous waste storage tanks be inspected daily.  The purpose of these inspections is to detect
leakage from, or deterioration of containers (40 CFR 264).  Waste inspection methods could include
direct visual monitoring or remote monitoring for detecting leakage or deterioration.  In addition,
measures are provided to promptly locate, segregate, and manage the leaking containers to
minimize the effects of mixed waste hazards.

The amount and activity of material allowed in a storage facility and the shielding used also is
controlled by the dose rate criteria for both the occupational exposures at the site boundary and any
adjacent offsite areas.  Direct radiation and effluent limits are restricted by 10 CFR 20 and 40 CFR
190.  The exposure limits given in 10 CFR 20.1301 apply to unrestricted areas.

Based upon the information presented in this subsection, the potential impacts from the treatment,
storage, and disposal of mixed wastes generated by Fermi 3 are SMALL.
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5.5.3 Conclusions

Unavoidable impacts, due to non-radioactive waste water discharges to surface water, the total
volume of solid waste, gaseous emissions to the air, and potential generation of mixed waste all
increase as a result of Fermi 3 operation.  Also, some small quantities of mixed waste can be
temporarily stored onsite due to the lack of treatment options or disposal sites, if necessary.  For
this reason, impacts resulting from occupational exposure to chemical hazards and radiological
doses could be higher than otherwise expected.  Occupational chemical and radiological exposures
could occur during the testing of mixed wastes to determine if the constituents are chemically
hazardous.  In those cases, appropriate hazardous chemical control and radiological control
measures are applied.

Despite the addition of Fermi 3, minimal chemical constituents and/or wastes are expected to be
discharged to the water, land, or air from operation of Fermi 3.  Constituents discharged directly or
indirectly to Lake Erie are expected be at or below NPDES permitted levels.  Discharges to land are
projected to be minimal based on the current waste discharges at Fermi 2 and the current waste
minimization and recycling.  Finally, air emissions are minimal based on the estimated equipment
emissions and the intermittent nature of these emissions.

As stated previously, no new/additional types of waste streams are generated, and the impacts of
waste generation (non-radioactive and mixed waste) are SMALL.  Accordingly, the environmental
impact of non-radioactive waste systems and the storage and disposal of mixed wastes is SMALL,
and mitigation is not required.

5.5.4 References

5.5-1 Michigan Department of Environmental Quality, “National Pollutant Discharge Elimination 
System (NPDES) Permit – Detroit Edison Company Fermi 2 Power Plant,” NPDES Permit 
No. MI0037028, September 30, 2005.

5.5-2 U.S. Nuclear Regulatory Commission, “Generic Environmental Impact Statement for 
License Renewal of Nuclear Plants,” NUREG-1437, May 1996.
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5.6 Transmission System Impacts

This section discusses the possible environmental impacts of the transmission system during the
operation of Fermi 3.  Potential impacts from transmission system operation and maintenance,
which include transmission corridor maintenance and transmission line use, are discussed relative
to terrestrial and aquatic ecosystems and members of the public.

The 345 kV transmission system and associated corridors are exclusively owned and operated by
ITCTransmission.  The Applicant has no control over the construction or operation of the
transmission system.  Accordingly, the operation impacts are based on publicly available
information and reasonable expectations of the configurations and controls that ITCTransmission
would likely follow based on standard industry practice.  However, the information described in this
subsection does not infer commitments made by ITCTransmission or Detroit Edison, unless
specifically noted.

5.6.1 Terrestrial Ecosystems

The 345 kV transmission system associated with Fermi 3 is owned, operated and maintained by
ITCTransmission, which includes the rights-of-way from Fermi 3 to Milan Substation.  Accordingly,
the potential operational impacts discussed are based on publicly available information and
reasonable expectations of the applicable regulatory processes and approvals that
ITCTransmission would likely follow based on standard industry practice.

ITCTransmission operates within the Midwest ISO regional reliability area, a FERC –approved
regional transmission organization.  The Midwest ISO and ITCTransmission determine necessary
upgrades to the transmission system.  This process has been followed for the proposed connection
of Fermi 3 to the ITCTransmission system.

Baseline terrestrial ecosystem information on the proposed transmission corridor is provided in
Subsection 2.4.1.9.  The effects of transmission line corridor construction were evaluated in
Subsection 4.3.1.  Impacts due to the operation of the transmission system are discussed as
outlined in ESRP Section 5.6.1.  The ESRP considers the effects of right-of-way maintenance and
an assessment of impacts to important terrestrial species and habitats. The new onsite
transmission lines are expected to be constructed in a short new corridor through the western
portion of the site using new towers.  The new Fermi 3 switchyard is expected to be constructed at
the intersection of Fermi Drive and Toll Road. The new offsite transmission lines are expected to be
constructed in existing corridors both by the re-configuration of existing towers and conductors as
well as the installation of new towers/poles and conductors in selected segments.  The Milan
Substation may also be expanded into a previously disturbed area.

As discussed in the following subsections, impacts due to the project and cumulative impacts to the
terrestrial ecosystem from the operation of the new transmission lines are expected to be SMALL.

5.6.1.1 Vegetation

Operation of onsite and offsite portions of the transmission system is expected to have no
significant effects on vegetation. In the offsite portion, existing corridors and towers are planned to
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be used for the majority of the new lines, and the proposed substation addition is located on
previously disturbed land.  Access to sensitive areas, such as wetlands, that may be needed is
expected to be accomplished using matting to avoid soil disturbance and minimize damage to
plants.

Maintenance of the right-of-way is expected to be scheduled in accordance with ITCTransmission’s
vegetation management plan.  The work will likely consist of periodic removal of trees to provide
adequate clearance from the lines.  Pesticides and herbicides may also be used selectively as
needed to maintain the right-of-way.  Selective removal of undesirable species by hand cutting
and/or mowing as needed will likely be the practice routinely used; this would encourage the growth
of vegetation types that provide desirable low-growing ground cover, erosion control, improved
appearance, treatment of invasive species (as defined in Executive Order 13112), and wildlife
habitat.  Maintenance of the right-of-way is discussed further in Subsection 5.1.2.

The right-of-way is typically inspected by helicopter and ground patrolled periodically to ensure that
the corridor is in proper condition for safe operation of the transmission line.

5.6.1.2 Wildlife

A minimal increase in impacts to wildlife (e.g., bird collisions and habitat loss) would be expected
from the addition of the new lines to the existing towers and potential new towers in the existing
offsite corridor and the new onsite corridor.  NUREG-1437, Section 4.5.6.2, provides a thorough
discussion of the topic and concludes that bird collisions associated with the operation of
transmission lines will not cause long-term reductions in bird populations.  In this instance, the new
lines are expected to be installed largely on existing towers in about two-thirds of the offsite route
and on new towers in the short onsite route.  The remaining third of the offsite route is located in a
partly established right-of-way on a combination of new towers and/or steel poles.  The overall
effect of the new line on wildlife is expected to be minor, since most of the corridor is previously
develop or impacted, and in less maintained areas there are existing disturbances, such as farming,
neighboring residences, and roadways.  Because of these local conditions, it is not anticipated that
ITCTransmission will implement any new wildlife management practices with the right-of-way.

The operation of the new Fermi 3 switchyard onsite and the expanded offsite substation at Milan
would be expected to have an insignificant effect on wildlife in the area due to the use of the site as
a power generation facility and the presence of an existing offsite substation (to which area wildlife
has adjusted), the relatively small area of new onsite switchyard and offsite substation expansion,
and the degraded nature of the forest, wetland, maintained grass, and cropland habitat in the
surrounding vicinity.

5.6.1.3 Important Terrestrial Species and Habitats

No important terrestrial species or habitats (including critical habitats), as discussed in
Subsection 2.4.1.2 and Subsection 2.4.1.9, are known to occur within the onsite or offsite portions
of the transmission system.  Therefore, the operation of the transmission system is expected to
have no impact on these resources and no mitigation is anticipated.
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5.6.1.4 Wetlands and Floodplains

In the short new portion of the transmission corridor onsite, minimal impacts to wetlands and
floodplains are anticipated.  The portion of the onsite transmission corridor parallel to Toll Road will
permanently impact approximately 1.53 acres of palustrine forested wetland.  During operation, this
area will be maintained as a wetland with lower-height vegetation more typical of an emergent
wetland.  No transmission towers are expected to be located in the central portion of the drainage
area of the onsite transmission corridor.  Operation of the onsite transmission corridor is not
expected to affect any other wetland areas.

According to Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map
26115C0259D, the area surrounding the majority of the onsite transmission corridor near the onsite
drainage area (Berns Drain) is within Zone AE, a special flood hazard area inundated by a 100-year
flood (Reference 5.6-9).  There is also a portion of the onsite transmission corridor parallel to Toll
Road that would fall within Zone X, an area of either 500-year flood or 100-year flood with shallow
depth, limited drainage area, or protected by levees.  The small areas occupied by the transmission
towers in the floodplain would not impact the carrying capacity of the drainage area or the
floodplain, and the towers and foundations would be in place as designed for corrosion resistance
in periodically flooded conditions in that area of the site. 

Maintenance of the onsite corridor is anticipated to be very similar to the offsite corridor
maintenance detailed below.

In the offsite portion, minimal impacts to wetlands and floodplains are anticipated from the operation
of the new transmission lines or Milan Substation.  Areas within the corridor that have the potential
to regenerate in forest vegetation are expected to be periodically hand cleared of woody vegetation
for line safety clearance.  Access to these areas for maintenance would likely be on foot or by the
use of matting for vehicle equipment, so as not to disturb the soil.  As noted in Subsection 5.6.1.1,
there should be only selected and occasional pesticide or herbicide use in specific areas where
needed in the corridor.  It is expected that the use of such chemicals in the right-of-way would be
minimized to the greatest extent possible in wetlands areas to protect these important resources.

5.6.1.5 Impact of Electromagnetic Fields on Flora and Fauna

Electromagnetic fields (EMF) are unlike other agents that have an adverse impact (e.g., toxic
chemicals) in that dramatic acute effects cannot be demonstrated and long-term effects, if they
exist, are subtle, according to the NRC’s Generic Environmental Impact Statement for License
Renewal (GEIS) conclusions (Reference 5.6-7).  As discussed in the GEIS, a careful review of
biological and physical studies of EMFs did not reveal consistent evidence linking harmful effects
with field exposures.  Thus the conclusion presented in the GEIS was that the impacts of EMFs on
terrestrial flora and fauna were of small significance at operating nuclear power plants, including
transmission systems variable numbers of power lines.  On this basis, it is concluded that the
incremental EMF impacts posed by possible additions of new power lines for the Fermi 3 project
would be minimal and mitigation is not anticipated.
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5.6.1.6 Other Projects within the Area with Potential Impacts

Other projects that may be affected by the operation of the transmission line are not known to the
Applicant at this time.

5.6.1.7 Consultation

No direct consultation has been made with Federal, State, or local agencies at this time regarding
the transmission line routing, new switchyard construction, and substation expansion; however, the
USFWS and MDNR were consulted for information on known occurrences of federal and state
listed protected species in the project vicinity (Subsection 2.4.1.9.6).  Although no regulatory
consultation has occurred for the transmission route, Federal and State web sites have been
consulted.  As the transmission system design is formalized, it is expected that agency
consultations would be initiated to ensure the protection of terrestrial resources.  It is the desire of
the Applicant to avoid or minimize impacts to natural resources through the use of existing corridors
along the entire route and existing towers in most segments of the route.

5.6.1.8 Mitigation

Impacts to terrestrial ecosystems resulting from transmission activities are expected to be minor,
and no mitigation is anticipated at this time.

5.6.2 Aquatic Ecosystems

Baseline aquatic ecosystem information on the proposed transmission corridors are provided in
Subsection 2.5.2.9.  The effects of transmission line corridor construction on aquatic ecosystems
were evaluated in Subsection 4.3.2.  Impacts that were considered due to the operation of the
transmission system are outlined in ESRP Section 5.6.2.  The ESRP considers the effects of
right-of-way maintenance and an assessment of impacts to important species and habitats (defined
in ESRP Table 2.4.1-1).  No important aquatic species or habitats would be affected by operation of
the transmission system.  Based on anticipated maintenance plans for the transmission systems as
discussed in Subsection 5.6.1.1, no impacts are expected due to maintenance activities.
Therefore, impacts to the aquatic ecosystem due to operation of the transmission system are
expected to be SMALL, and no mitigation is anticipated.

5.6.3 Impacts to Members of the Public

As described in Section 3.7, three new transmission lines and a separate switchyard will be needed
for Fermi 3 per System Impact Study Report (MISO G867) performed by ITCTransmission
(Reference 5.6-8).  These enhancements to the ITCTransmission system will be used to transport
power generated from Fermi 3 to local distribution systems as well as the Eastern Interconnection.

Upon completion of the new transmission lines, no additional land disturbances other than routine
right-of-way maintenance is likely to occur.  Impacts to members of the public are not expected for
the portions of the new transmission system within the Fermi site because members of the public
are not permitted access to the site.

Potential impacts to members of the public from the expanded ITCTransmission system would be
minimal.  Anticipated operational and maintenance impacts of the expanded transmission system
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may result in visual impacts, electric shock hazards, electromagnetic field exposure, noise impacts,
and radio and television interference.

Interference with wireless Internet services and cellular phones is possible, but would only occur in
the unlikely event that use of these devices by members of the public occurred directly under the
transmission line or within the corridor area.

5.6.3.1 Visual Impacts

Existing transmission lines for Fermi 2 were designed with consideration given to minimizing
impacts on environmental resources and visual values.  These considerations would be continued
throughout the proposed transmission system modifications described in Section 3.7.  The visual
impacts of the onsite transmission system would not change significantly as a result of the addition
of new transmission lines because the onsite transmission structures would be visible from the
majority of vantage points only on the Fermi site.  Members of the public would be able to see parts
of the transmission structures from the limited viewpoints just outside the Fermi entrance or from
Toll Road and Langton Road where the view is not obstructed by forested areas. The appearance
of the new structures and conductors in the existing offsite corridor would be consistent with the
present structures and conductors and result in very little visual change.  Based on the proposed
design, the visual impacts to members of the public from the transmission system operation are
considered SMALL, and no mitigative measures are anticipated.

5.6.3.2 Electric Shock Potential

Objects located near transmission lines can become electrically charged because of their
immersion in the lines’ electrical field.  This charge results in a current that flows through the object
to the ground.  This is called an induced current because there is no direct connection between the
line and the object.  Induced current can also flow to the ground through the body of a person who
touches the charged object.

Transmission line electrical fields can cause an induced current in nearby grounded objects, as well
as buildup of voltage on nearby ungrounded objects such as automobiles, electric or non-electric
fences, railroad tracks, and rain gutters.

An object that is insulated from the ground can store an electrical charge, becoming capacitively
charged.  A person standing on the ground and touching a vehicle or a fence receives an electric
shock because of the sudden discharge of the capacitive charge through the person’s body to the
ground.  After the initial discharge, a steady-state current can develop, the magnitude of which
depends on several factors, including the following:

• The strength of the electrical field, which depends on the transmission line voltage

• The height and geometry of the individual transmission wires

• The size of the object on the ground

• The extent to which the object is grounded
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The National Electric Safety Code (NESC) (Reference 5.6-1) has a provision that describes how to
establish minimum vertical clearances to the ground for electrical lines having voltages exceeding
98 kV.  The clearance must limit the induced current due to electrostatic effects to five mA, if the
largest anticipated truck, vehicle, or equipment were short-circuited to ground.

To reduce the potential for vehicle-to-ground short-circuit shock to vehicles parked beneath the
lines, existing transmission lines are currently designed to provide clearances consistent with the
NESC 5 mA rule.  The proposed new offsite structures and lines would likely change the geometry
of the power lines because the new conductors could sag differently.  All transmission lines would
continue to comply with applicable regulatory standards.  Operation and maintenance of all onsite
and offsite transmission lines would continue to comply with the NESC provisions in order to
minimize potential for electric shock.

Analysis of this area of impact, detailed in the NUREG-1437, concludes that “potential electric
shock impacts are of small significance for transmission lines that are operated in adherence with
the NESC.”  ITCTransmission will ensure that electric field strength under the new transmission
lines will conform to the NESC guidelines (less than 7.5 kV/m maximum within the right-of-way, and
less than 2.6 kV/m maximum at the edge of the right-of-way).  Therefore, potential electric shock
impacts will be SMALL for both onsite and offsite transmission lines, and no mitigative measures
are anticipated.

5.6.3.3 Electromagnetic Field Exposure (EMF)

The existing ITCTransmission system meets NESC criteria for induced currents.  Modifications to
the existing system will comply with ITCTransmission design specifications as well as applicable
regulatory standards, including the NESC.  ITCTransmission has developed engineering and
construction design control documents pertaining to transmission systems.  These design control
documents establish company requirements to comply with current applicable NESC criteria.  The
transmission lines meet these standards, which provide appropriate assurance that impacts to the
public attributable to the acute effects of EMF will be minimized.

In 1992, Congress established a research and educational program designed to determine whether
exposure to extremely low frequency electric and magnetic fields (ELF-EMF) was harmful to
humans.  The research and information compilation effort was conducted by the National Institute
of Environmental Health Sciences (NIEHS) and the U.S. Department of Energy.  Their findings
(Reference 5.6-2) state that, “The scientific evidence suggesting that ELF-EMF exposures pose
any health risk is weak.”  Nevertheless, the NIEHS concluded that such exposure could not be ruled
entirely safe, but that the evidence was insufficient to warrant aggressive regulatory concern.  In a
subsequent 2002 bulletin, the NIEHS provided an overview of recent scientific studies and
summarized various expert review panel evaluations of the body of evidence regarding EMF
(Reference 5.6-3).  This bulletin reiterated and accepted the conclusions provided in the 1999 study
report.

Acute and chronic effects of transmission line operation to members of the public appear to be
minimal and unknown, respectively, according to the body of scientific research on the subject.
Most EMF research studies call attention to the need for further research because of the adverse
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effects reported in some studies.  EMF experts recommend a policy of "prudent avoidance,” or
reducing EMF exposure whenever possible without excessive cost or inconvenience
(Reference 5.6-3).  ITCTransmission has not encountered significant environmental problems
associated with EMF from its transmission system.  If problems arise, it is likely that they can be
eliminated by modifications of the lines or right-of-way (Reference 5.6-4).  Accordingly, impacts to
members of the public from EMF associated with the transmission system operation are considered
SMALL, and no mitigative measures are expected.

5.6.3.4 Noise

High-voltage transmission lines can emit noise when the electrical field strength surrounding them
is greater than the breakdown threshold of the surrounding air, creating a discharge of energy.  This
energy loss, known as corona discharge, is affected by ambient weather conditions such as
humidity, air density, wind, and precipitation, and by irregularities on the energized surfaces.  The
transmission lines that provide service to the Fermi site are designed with hardware and conductors
that have features to eliminate corona discharge and to ensure that they are corona free up to their
maximum operating voltage.  Nevertheless, during wet weather, the potential for corona loss
increases, and it could occur if insulators or other hardware have any defects.  NUREG-1437
explains that corona discharge results in audible noise, radio and television interference, energy
losses, and the production of ozone, but is generally not a problem.

Potential noise sources for transmission systems include transformers and transmission line
conductor corona discharge.   Typical worst-case noise levels from corona discharge (i.e., during
periods of heavy rain) are below 70 dB(A) at ground level directly below the transmission lines.

Corona-induced noise along the existing transmission lines is very low, except possibly directly
below the line on a quiet, humid day.  Accordingly, complaints are not expected on nuisance noise
from the onsite transmission lines, or from nuisance noise from the expanded offsite transmission
corridor.  Any additional noise from the new onsite or offsite structures and lines would not be
readily discernible from noise associated with the existing transmission corridor that the public has
become accustomed to.  Since transmission line corona noise does not have adverse effects on
humans (except as a potential minor annoyance) and the noise produced is at a low level, impacts
are expected to be SMALL, and no mitigative measures are expected.

5.6.3.5 Radio, Television, Cellular Phone, and Wireless Internet Interference

Generally, the cause of radio and television interference from transmission lines is a result of
corona discharge from defective insulators or hardware.  Corona increases with voltage, adverse
weather conditions (e.g., high humidity or fog), and the number of surface irregularities (e.g.,
scratches, dirt particles) on the conductors.  Radio interference from corona discharge is most likely
to affect the amplitude modulation (AM) broadcast band (535 to 1605 kilohertz); frequency
modulation (FM) radio is rarely affected.  AM receivers would have to be located in very close
proximity to transmission lines to experience potential radio interference effects.  During damp or
rainy weather, potential interference from corona effects is more likely.
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There is a very small potential that the transmission lines could interfere with pacemakers or
defibrillators, if this kind of equipment was being used by people in direct proximity to or directly
below the lines (Reference 5.6-5).  It is highly unlikely that this kind of interference would occur
since the transmission corridor has been sited as far from residences as practical and because the
transmission lines are suspended at a height tall enough to be distant from people on the ground.
Also, people using this kind of equipment would likely be aware of possible interference effects and
would thereby remain in areas away from the transmission corridor.

Although radio and television interference can occur, it is not a common or widespread
phenomenon along transmission lines.  The radio and television interference can vary from static
sounds on AM radios to distorted TV reception, and magnetic fields can cause flickering in
computer monitors.  The majority of radio and television interference problems result from local,
lower voltage electrical distribution lines that serve residences and businesses, not high voltage
transmission lines.  When radio and television interference is generated by a transmission line, it
does attenuate with lateral distance from transmission lines and is typically not an issue beyond a
few hundred feet out from the line.  As such, emergency and business operations would not
experience large impacts with the appropriate distance from the transmission corridor.

Wireless Internet services usually are not affected by high-voltage transmission lines unless the
home or business attempting to use these services is directly under the transmission line or
immediately adjacent to the corridor edge or right-of-way.  Similarly, transmission line interference
with cellular telephones would be very unlikely to occur unless phone use was attempted directly
under the transmission line.  Difficulties with Internet or cell phone interference would likely be
resolved by the user moving out from under the transmission lines and out of the corridor
(Reference 5.6-6).

Should complaints about electromagnetic interference with radio, television, cellular phone,
wireless Internet reception, or other electrical devices occur, ITCTransmission would investigate the
cause and, if necessary, replace the defective component to correct the problem.  As described in
Subsection 5.6.3.4, the transmission lines associated with the Fermi site are designed to be
corona-free up to their maximum operating voltage.  ITCTransmission expects that radio, television,
cellular phone, and wireless Internet interference from the proposed new transmission corridor
would be SMALL, and no mitigative measures are expected.
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Number 26115C0259D, effective date:  April 20, 2000.
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5.7 Uranium Fuel Cycle and Transportation Impacts

This section discusses the impacts of the uranium fuel cycle and transportation of radioactive
materials.  Environmental impacts from the uranium fuel cycle (UFC) for Fermi 3 are discussed in
Subsection 5.7.1.  Subsection 5.7.2 provides a detailed description and analysis of the
environmental impacts of transporting fuel and waste to and from Fermi 3.

5.7.1 Uranium Fuel Cycle Impacts

This subsection discusses the environmental impacts from the UFC for Fermi 3.  This subsection is
prepared in accordance with the guidance provided in NUREG-1555, Environmental Standard
Review Plan, Section 5.7.1, Uranium Fuel Cycle Impacts, Revision 1.  The UFC is defined as the
total of those operations and processes associated with provision, utilization, and ultimate disposal
of fuel for nuclear power reactors.

The regulations in 10 CFR 51.51(a) state that:

Every environmental report prepared for the construction permit stage of a light water-
cooled nuclear power reactor, and submitted on or after September 4, 1979, shall take Table
S-3, Table of Uranium Fuel Cycle Environmental Data, as the basis for evaluating the
contribution of the environmental effects of uranium mining and milling, the production of
uranium hexafluoride, isotopic enrichment, fuel fabrication, reprocessing of irradiated fuel,
transportation of radioactive materials and management of low level wastes and high level
wastes related to uranium fuel cycle activities to the environmental costs of licensing the
nuclear power reactor.  Table S-3 shall be included in the environmental report and may be
supplemented by a discussion of the environmental significance of the data set forth in the
table as weighed in the analysis for the proposed facility.

The latest values of 10 CFR 51.51(a) Table S-3 (NRC Table S-3) are used to assess environmental
impacts.  The values are normalized for a reference 1000 MWe LWR at 80 percent capacity factor.
NRC Table S-3 values are reproduced as the “Reference LWR” column in Table 5.7-2.  One
ESBWR unit with a net electrical output of 1535 megawatts electric (MWe) operating at 93 percent
capacity factor is analyzed for Fermi 3.  Operating under these constraints yields an effective
electric output of 1428 MWe for Fermi 3.  A ratio of the generation values of 1428 MWe and 800
MWe provides a scaling factor of 1.79 (Table 5.7-1) to convert the reference LWR values to Fermi 3
specific values.  The approximately 79 percent increase in power level for Fermi 3 has been
considered in the evaluation of the estimated environmental impacts relative to the reference LWR
in Table 5.7-2.  However, it is important to recognize that the higher power level impact on the UFC
is in the same order of magnitude as for the Normalized Model LWR Annual Fuel Requirement table
in WASH-1248 or reference reactor-year in NUREG-0116.  Therefore, the values for the maximum
effect per annum fuel total reactor year of the reference 1000 MWe LWR of NUREG-1555 are
comparable to Fermi 3.

Specific categories of natural resource use are included in NRC Table S-3 (and duplicated in
Table 5.7-2).  These categories relate to land use, water consumption and thermal effluents,
radioactive releases, burial of transuranic and high and low-level wastes, and radiation doses from
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transportation and occupational exposures.  In developing Table S-3, the NRC considered two fuel
cycle options that differed in the treatment of spent fuel removed from a reactor.  "No recycle" treats
all spent fuel as waste to be stored at a Federal waste repository, "uranium only recycle" involves
reprocessing spent fuel to recover unused uranium and return it to the system.  Neither cycle
involves the recovery of plutonium.  The contributions in NRC Table S-3 resulting from
reprocessing, waste management, and transportation of wastes are maximized for both of the two
fuel cycles (uranium only and no recycle); that is, the identified environmental impacts are based on
the cycle that results in the greater impact.

Because the U.S. does not currently reprocess spent fuel, only the “no recycle” option is considered
here.  Natural uranium is extracted from the earth through either open-pit or underground mines or
by an in situ leaching (ISL) process.  ISL involves injecting a solvent solution into the underground
uranium ore to dissolve uranium, and then pumping the solution to the surface for further
processing.  The ore or leaching solution is moved to mills where it is processed to produce
uranium oxide (U3O8).  The uranium oxide is then converted to uranium hexafluoride (UF6) in
preparation for the enrichment process.  The UF6 is then transported to an enrichment facility.  The
process of enrichment increases the percentage of the more fissile isotope, uranium-235 (U-235),
and decreases the percentage of uranium-238 (U-238).  Natural uranium is approximately 0.7
percent U-235.  The enrichment process exploits the slight differences in atomic weights of the two
isotopes.  A feature common to large-scale enrichment schemes is that they employ a number of
identical stages, which use a cascading process to produce successively higher concentrations of
U-235.  Each stage concentrates the product of the previous stage further before being sent to the
next stage.  Similarly, the tailings from each stage are returned to the previous stage for further
processing.  At a fuel-fabrication facility, the enriched uranium is then converted from UF6 to
uranium dioxide (UO2).  The UO2 is formed into pellets, inserted into tubes, and loaded into fuel
assemblies.  The fuel assemblies are placed in the reactor to produce power.  After most of the
U-235 has fissioned, the concentration reaches a point where the nuclear fission process becomes
inefficient.  The fuel assemblies are then withdrawn from the reactor.  After onsite storage for
sufficient time to allow for short-lived fission product decay and to reduce the heat generation rate,
the fuel assemblies are transferred to a waste repository for interment.  Storing the spent fuel
elements in a repository constitutes the final step in the “no-recycle” option.

The following assessment of the environmental impacts of the UFC for an ESBWR at the Fermi 3
site is based on the values in NRC Table S-3 and NRC's analysis of the radiological impacts from
radon-222 and technetium-99 in the GEIS.  Detroit Edison has utilized these impacts for this
analysis.  The GEIS and Addendum 1 to NUREG-1437 provide a detailed analysis of the
environmental impacts from the UFC.  Although these references are specific to impacts related to
license renewal, the information is relevant to this review because the ESBWR design considered
here is also a LWR and uses the same type of fuel.

The NRC calculated the values in NRC Table S-3 from industry averages for the performance of
each type of facility or operation associated with the UFC.  The NRC chose assumptions so that the
calculated values will not be underestimated.  This approach was intended to ensure that the actual
values will be less than the quantities shown in NRC Table S-3 for all LWR nuclear power plants
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within the widest range of operating conditions.  Changes in the UFC and reactor operations have
occurred since NRC Table S-3 was promulgated.  For example, the estimated quantity of fuel
required for a year's operation of a nuclear power plant can now reasonably be calculated
assuming a 60 year lifetime (40 years of initial operation plus a 20 year license renewal term).  This
was done in the GEIS for both BWRs and PWRs, and the highest annual requirement (35 metric
tonnes [MT] of uranium made into fuel for a BWR) was used in the GEIS as the basis for the
reference reactor-year.  A number of fuel management improvements have been adopted by
nuclear power plants to achieve higher performance and to reduce fuel and enrichment
requirements, reducing annual fuel requirements.  Therefore, NRC Table S-3 remains a
conservative estimate of the environmental impacts of the fuel cycle fueling nuclear power reactors
operating today.

5.7.1.1 Land Use

The total annual land requirement for the fuel cycle supporting Fermi 3 is approximately 200 acres.
Approximately 23 acres are permanently committed land, and 179 acres are temporarily committed.
A “temporary” land commitment is a commitment for the life of the specific fuel cycle plant, (e.g.,
mill, enrichment plant, or succeeding plants).  Following decommissioning, such land can be used
for unrestricted use.  “Permanent” commitments represent land that may not be released for use
after plant shutdown and/or decommissioning because decommissioning activities do not result in
removal of sufficient radioactive material to meet the limits in 10 CFR 20, Subpart E, for release of
land for unrestricted use.  Of the 179 acres per year of temporarily committed land, 141 acres are
undisturbed and 39 acres are disturbed.  In comparison, a coal-fired power plant with the same
output as Fermi 3 and that uses using strip-mined coal requires the disturbance of approximately
360 acres per year for fuel alone.

If the quality and opportunity cost of the land is equivalent, then it is reasonable to say the land
requirements are minor.  Accordingly, the impact on land use to support Fermi 3 is SMALL, and
does not warrant mitigation.

5.7.1.2 Water Use

The principal water use for the fuel cycle supporting Fermi 3 is that required to remove waste heat
from the power stations supplying electricity to the enrichment step of this cycle.  Scaling from NRC
Table S-3 shows that of the total annual water use of 2.04 × 1010 gallons for the Fermi 3 fuel cycle
approximately 2.0 × 1010 gallons are required for the removal of waste heat, assuming that these
plants use once-through cooling. Fermi 3 uses a cooling tower; therefore, these values are very
conservative.  Other water uses involve the discharge to air (e.g., evaporation losses in process
cooling) of approximately 2.9 × 108 gallons per year and water discharged to ground (e.g., mine
drainage) of approximately 2.3 × 108 gallons per year.

Given that the water discharged to water bodies and to the ground from other fuel cycle facilities for
a reference reactor-year is only a small fraction of the discharge from a LWR; therefore, the impact
on water use to support Fermi 3 is SMALL, and does not warrant mitigation.
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5.7.1.3 Fossil Fuel Impacts

Electric energy and process heat are required during various phases of the fuel cycle process.  The
electric energy is usually produced by the combustion of fossil fuel at conventional power plants.
Electric energy associated with the fuel cycle represents approximately 9.0 percent of the annual
electric power production of Fermi 3.  The original analysis in WASH-1248 shows that the
environmental impacts are almost totally from the electrical generation needed for the gaseous
diffusion process.  These impacts result from the emissions from the electrical generation that is
assumed to be from coal plants, the water needed to cool the coal plants, and the water needed to
cool the gaseous diffusion plant equipment.  However, the process used for enrichment is
undergoing a transition from gaseous diffusion to centrifuge enrichment.  Centrifuge enrichment
technology requires less than 10 percent of the energy need for the gaseous diffusion process.  In
the U.S., Louisiana Energy Services (LES) and the United States Enrichment Corporation (USEC)
are in the process of construction new centrifuge enrichment plants.  By the time enrichment
services are required for Fermi 3, it is possible that the majority of United States supplied
enrichment services will utilize centrifuge technology.  As such, the environmental impacts
associated with fossil fuel electrical generation would be correspondingly less for Fermi 3.

Process heat is primarily generated by the combustion of natural gas.  As concluded in the GEIS,
this gas consumption, if used to generate electricity, represents less that 0.72 percent of the annual
electric power production of Fermi 3.

Therefore, the fossil fuel impact from the consumption of electrical energy for UFC operations to
support Fermi 3 is SMALL relative to the net power production of Fermi 3.

5.7.1.4 Chemical Effluents

The quantities of liquid, gaseous, and particulate discharges associated with the fuel cycle
processes are shown in Table 5.7-2 for the reference 1000 MWe LWR and Fermi 3.  The quantities
of effluents for Fermi 3 will be approximately 79 percent greater than the reference 1000 MWe
LWR.  The principal effluents are SOx, NOx, and particulates.  Based on data in the Seventh Annual
Report of the Council on Environmental Quality (Reference 5.7-1), these emissions constitute a
SMALL additional atmospheric loading in comparison with these emissions from the stationary fuel
combustion and transportation sectors in the United States, which is approximately 0.036 percent of
the annual national releases for each of these species.

Liquid chemical effluents produced in fuel cycle processes are related to fuel enrichment and
fabrication operations and may be released to receiving waters.  These effluents are usually
present in dilute concentrations such that only small amounts of dilution water are required to reach
levels of concentration that are within established standards.  Table 5.7-2 specifies the amount of
dilution water required for specific constituents for the reference 1000 MWe LWR and Fermi 3.  All
liquid discharges into the navigable waters of the United States from facilities associated with UFC
operations are subject to requirements and limitations set by a NPDES permit issued by an
appropriate Federal, State, regional, local, or tribal regulatory agency, thus assuring minimum
impact.
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As concluded in NUREG-1555, tailing solutions and solids are generated during the milling
process, but are not released in quantities sufficient to have a significant impact on the
environment.

As discussed above, the impact from chemical effluents from UFC operations to support Fermi 3 is
SMALL, and does not warrant mitigation.

5.7.1.5 Radioactive Effluents

Radioactive gaseous effluents estimated to be released to the environment from reprocessing and
waste management activities and certain other phases of the fuel cycle process are shown in
Table 5.7-2 for the reference 1000 MWe LWR and Fermi 3.  Using NRC Table S-3 data, Subsection
6.2.2.1 of the GEIS calculates the 100-year involuntary environmental dose commitment to the
United States population from the fuel cycle (excluding reactor releases and dose commitments
due to radon-222 and technetium-99) to be approximately 400 person-rem per reference
reactor-year.  The estimated dose commitment to the U.S. population is 716 person-rem per
reactor-year of operation for Fermi 3 based on scaling the reference 1000 MWe LWR value.
Subsection 6.2.2.1 of the GEIS calculates the additional whole body dose commitment to the U.S.
population from radioactive liquid wastes effluents due to all fuel cycle operations (other than
reactor operation) to be approximately 200 person-rem per reference reactor-year.  The estimated
dose commitment to the U.S. population is 358 person-rem per reactor-year of operation for Fermi
3.  Thus, the estimated 100-year involuntary environmental dose commitment to the United States
population from radioactive gaseous and liquid releases from UFC operations is 1074 person-rem
to the whole body per reactor-year for Fermi 3.

Currently, the radiological impacts associated with radon-222 releases and technetium-99 releases
are not addressed in NRC Table S-3.  Principal radon releases occur during mining and milling
operations and as emissions from mill tailings.  Principal technetium-99 releases occur as releases
from the gaseous diffusion enrichment process.  The NRC provided an evaluation of these
technetium-99 and radon-222 releases in the GEIS.

Section 6.2 of the GEIS, the NRC estimated the radon-222 releases from mining and milling
operation, and from mill tailings for each year of operations of the reference 1000 MWe LWR.  The
estimated releases of radon-222 for the reference reactor-year for the reference 1000 MWe LWR is
approximately 5200 Ci.  The estimated releases of radon-222 for Fermi 3 are 9308 Ci per
reactor-year.  Of this total, approximately 78 percent would be from mining, 15 percent from milling
operations, 7 percent from inactive tails prior to stabilization.  For radon releases from stabilized
tailings, the NRC assumed that the reference 1000 MWe LWR would result in an emission of 1 Ci
per year which yields an estimated 1.79 Ci release for Fermi 3.  The major risks from radon-222 are
from exposure to the bone and the lung, although there is a small risk from exposure to the whole
body.  The organ-specific dose weighting factors from 10 CFR 20 were applied to the bone and lung
doses to estimate the 100-year dose commitment from radon-222 to the whole body.  The
estimated population dose commitment from mining, milling, and tailings before stabilization for
each reactor-year of operation for the reference 1000 MWe LWR would be approximately 920
person-rem to the whole body and an estimated 1647 person-rem for Fermi 3.  From stabilized
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tailings piles, the estimated 100-year environmental dose commitment would be approximately 18
person-rem to the whole body for the reference 1000 MWe LWR and an estimated 32 person-rem
for Fermi 3.

Also in the GEIS, the NRC considered the potential health effects associated with the releases of
technetium-99.  The estimated releases of technetium-99 for the reference 1000 MWe LWR is
approximately 0.007 Ci per reactor-year from chemical processing of recycled UF6 before it enters
the isotope enrichment cascade and 0.005 Ci into the groundwater from a candidate repository.
The estimated releases of technetium-99 for the referrence reactor are a total of 0.012 Ci per
reactor-year which yields an estimated 0.022 Ci per reactor year for Fermi 3. The major risks from
technetium-99 are from exposure of the gastrointestinal tract and kidney, although there is a small
risk from exposure to the whole body.  Applying the organ-specific dose weighting factors from 10
CFR 20 to the gastrointestinal tract and kidney doses, the total-body 100-year dose commitment
from technetium-99 was estimated to be 100 person-rem for the reference 1000 MWe LWR and an
estimated 179 person-rem for Fermi 3.

As stated in NUREG-1555, radiation may cause cancers at high doses and high dose rates, but
currently there are no data that unequivocally establish the occurrence of cancer following exposure
to low doses and dose rates, below approximately 10,000 mrem.  However, radiation protection
experts conservatively assume that any amount of radiation may pose some risk of causing cancer
or a severe hereditary effect and that the risk is higher for higher radiation exposures.  Therefore, a
linear, no-threshold dose response model is used to describe the relationship between radiation
dose and detriments such as cancer induction.  A recent report by the National Research Council,
the BEIR VII report, supports the linear, no-threshold dose response model.  Simply stated, any
increase in dose, no matter how small, results in an incremental increase in health risk.  This theory
is accepted by the NRC as a conservative model for estimating health risks from radiation
exposure, recognizing that the model probably overestimates those risks.

Based on this model, the NRC estimated the risk to the public from radiation exposure using the
nominal probability coefficient for total detriment 730 fatal cancers, nonfatal cancers, and severe
hereditary effects per 1,000,000 person-rem from International Commission on Radiation
Protection (ICRP) Publication 60).  For Fermi 3, this coefficient was multiplied by the sum of the
estimated whole body population doses discussed above, approximately 2936 person-rem/yr, to
calculate that the U.S. population would incur a total of approximately 2.1 fatal cancers, nonfatal
cancers, and severe hereditary effects annually.  This risk is quite small compared to the number of
fatal cancers, nonfatal cancers, and severe hereditary effects that would be estimated to the U.S.
population annually from exposure to natural sources of radiation using the same risk estimation
method.

Radon releases from tailings are indistinguishable from background radiation levels at a few
kilometers from the tailings pile (at less than 1 km in some cases).  The public dose limit specified
by EPA regulations in 40 CFR 190, is 25 mrem/yr to the whole body from the entire fuel cycle.

In addition, at the request of the U.S. Congress, the National Cancer Institute (NCI) conducted a
study and publ ished Cancer in Populat ions Liv ing Near Nuclear Faci l i t ies in 1990
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(Reference 5.7-2).  This report included an evaluation of health statistics around all nuclear power
plants, as well as several other nuclear fuel cycle facilities, in operation in the U.S. in 1981 and
found “no evidence that an excess occurrence of cancer has resulted from living near nuclear
facilities.”  The contribution to the annual average dose received by an individual from the fuel
cycle-related radiation and other sources as reported in National Council on Radiation Protection
and Measurements (NCRP) Report 93 (Reference 5.7-3) is shown in Table 5.7-3.  The nuclear fuel
cycle contribution to an individual’s annual average radiation dose is extremely small (less than 1
mrem per year).

Based on these analyses, the environmental impact of radioactive effluents from the UFC is SMALL
and does not warrant mitigation.

5.7.1.6 Radioactive Waste

The quantities of buried radioactive waste material (low-level, high-level, and transuranic wastes)
are specified in NRC Table S–3.  For low-level waste disposal at land burial facilities, the NRC
notes in Table S–3 that there will be no significant radioactive releases to the environment.  For
high-level and transuranic wastes, the NRC notes that these are to be buried at a repository and
that no release to the environment is expected to be associated with such disposal because the
gaseous and volatile radionuclides contained in the spent fuel would have been released and
monitored before the disposal.  NUREG-0116, which provides background and context for the
high-level and transuranic NRC Table S–3 values, indicates that these high-level and transuranic
wastes will be buried and will not be released to the environment.

For the reasons stated above, the environmental impact of radioactive waste disposal is SMALL,
and does not warrant mitigation.

5.7.1.7 Occupational Dose

The estimated annual occupational dose attributable to all phases of the UFC is approximately
1074 person-rem per reactor-year for Fermi 3.  This is based on a 600 person-rem per reactor-year
occupational dose estimate attributable to all phases of the UFC for the reference 1000 MWe LWR.
Occupational doses would be maintained to meet the dose limit of 5 rem/yr in 10 CFR 20.  The
environmental impact from this occupational dose is SMALL.

For the reasons stated above, the environmental impact from this occupational dose is SMALL, and
does not warrant mitigation.

5.7.1.8 Transportation

The transportation dose to workers and the public totals approximately 2.5 person-rem annually for
the reference 1000 MWe LWR as presented in Table 5.7-2.  This corresponds to a dose of 4.5
person-rem per reactor-year for Fermi 3.  Estimated dose to workers is below established safe limit.

On the basis of this comparison, the environmental impact of transportation from the UFC is
SMALL, and does not warrant mitigation.
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5.7.1.9 Summary

The environmental impacts of the UFC, as given in NRC Table S-3, have been evaluated
considering the effects of radon-222 and technetium-99 releases based on the information
presented in the GEIS.  For determination of “small radiological impact” compliance with dose and
release levels were utilized.  Arguments based on comparison with natural background radiation
were used only where dose and release levels cannot be established without great uncertainty,
e.g., for large populations.  The GEIS, Vol. 1, Section 6.2.4, Conclusions, states that “The
aggregate nonradiological impact of the UFC resulting from the renewal of an operating license on
any plant is small”.  Based on this evaluation, the impacts associated with the UFC are SMALL, and
mitigation would not be warranted.

5.7.2 Transportation of Radioactive Materials

The description and analysis of the environmental impacts of transporting fuel and waste to and
from Fermi 3 are discussed in Section 3.8.

5.7.3 References

5.7-1 Council on Environmental Quality, “The Seventh Annual Report of the Council on 
Environmental Quality,” Executive Office of the President, Administrative Operations 
Branch, 1976.

5.7-2 National Cancer Institute, “Cancer in Populations Living Near Nuclear Facilities,” National 
Institutes of Health, Publication 90-874, 1990.
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Radiation Sources,” www.nrc.gov/reading-rm/basic-ref/teachers/06.pdf, accessed 18 April 
2008.
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Table 5.7-1 Scaling Factor - Reference LWR and Fermi 3

10 CFR 51.51
Reference LWR

Fermi 3
ESBWR

Electric Output 1000 MWe 1535 MWe

Capacity Factor 80% 93%

Effective Electric Output 800 MWe 1428 MWe

Scaling Factor 1.00 1.79
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Table 5.7-2 Summary Table S-3 – Uranium Fuel Cycle Environmental Data(1)(2)

(Sheet 1 of 3)

Environmental Considerations Reference LWR Fermi 3

Natural Resource Use

Land (acres):

Temporarily committed (3) 100 179

Undisturbed area 79 141

Disturbed area 22 39

Permanently committed 13 23

Overburden moved (millions of MT) 2.8 5.0

Water (millions of gallons):

Discharged to air 160 286

Discharged to water bodies 11,090 19,851

Discharged to ground 127 227

Total 11,377 20,365

Fossil fuel:

Electrical energy (thousands of MWh) 323 578

Equivalent coal (thousands of MT) 118 211

Natural gas (millions of scf) 135 242

Effluents - Chemical (MT)

Gases (including entrainment): (4)

SOx 4400 7876

NOx 
(5) 1190 2130

Hydrocarbons 14 25

CO 29.6 53.0

Particulates 1154 2066

Other gases:

F 0.67 1.20

HCl 0.014 0.025

Liquids:

SO4
= 9.9 17.7

NO3
- 25.8 46.2

  NO3 dilution water (cfs) 20 36

Fluoride 12.9 23.1

  Fluoride dilution water (cfs) 70 125

Ca++
5.4 9.7
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Liquids: (continued)

Cl- 8.5 15.2

Na+ 12.1 21.7

NH3 10.0 18

  NH3 dilution water (cfs) 600 1074

Fe 0.4 0.7

Tailings solutions (thousands of MT) 240 430

Solids 91,000 162,890

Effluents—Radiological (Curies)

Gases (including entrainment):

Rn-222 5200 9308

Ra-226 0.02 0.04

Th-230 0.02 0.04

Uranium 0.034 0.061

Tritium (thousands) 18.1 32.4

C-14 24 43

Kr-85 (thousands) 400 716

Ru-106 0.14 0.25

I-129 1.3 2.3

I-131 0.83 1.49

Tc-99 0.012 0.021

Fission products and transuranics 0.203 0.363

Liquids:

Uranium and daughters 2.1 3.8

Ra-226 0.0034 0.0061

Th-230 0.0015 0.0027

Th-234 0.01 0.02

Fission and activation products 5.9 x 10-6 1.1 x 10-5

Solids (buried onsite):

Other than high level (shallow) 11,300 20,227

TRU and HLW (deep) 1.1 x 107 2.0 x 107

Other

Effluents—thermal (billions of BTU) 4063 7273

Table 5.7-2 Summary Table S-3 – Uranium Fuel Cycle Environmental Data(1)(2)

(Sheet 2 of 3)

Environmental Considerations Reference LWR Fermi 3
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Notes:

1. Reference LWR column is normalized to model LWR annual fuel requirement in WASH-1248 or 
reference reactor-year in NUREG-0116 as listed in NRC Table S-3.

2. NRC Table S-3 does not include estimates of releases of radon-222 from the uranium fuel cycle or 
estimates of technetium-99 released from waste management or reprocessing activities.  Radiological 
impacts of these two radionuclides are addressed in NUREG-1437, “Generic Environmental Impact 
Statement for License Renewal of Nuclear Plants,” and it was concluded that the health effects from 
these two radionuclides posed a small significance.

3. The contributions to temporarily committed land from reprocessing are not prorated over 30 years, 
since the complete temporary impact accrues regardless of whether the plant services one reactor for 
one year or 57 reactors for 30 years.

4. Estimated effluents based on combustion of coal for equivalent power generation
5. 1.2% from natural gas use and process

Transportation (person-rem)

Exposure of workers and general public 2.5 4.5

Occupational exposure 22.6 40.5

Table 5.7-2 Summary Table S-3 – Uranium Fuel Cycle Environmental Data(1)(2)

(Sheet 3 of 3)

Environmental Considerations Reference LWR Fermi 3
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Source: Reference 5.7-3

Table 5.7-3 Comparison of Annual Average Dose Received by an Individual 
from All Sources

Source Dose (mrem/yr) Percent of Total

Natural

Radon 200 55

Cosmic 27 8

Terrestrial 28 8

Internal (body) 39 11

Total natural sources 300 82

Artificial

Medical x-ray 39 11

Nuclear medicine 14 4

Consumer products 10 3

Total artificial sources 63 18

Other

Occupational 0.9 <0.30

Nuclear fuel cycle <1 <0.03

Fallout <1 <0.03

Miscellaneous sources <1 <0.03
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5.8 Socioeconomic Impacts

This section addresses the socioeconomic impacts of Fermi 3 operation on the region and, in
particular, the primary impact area consisting of Monroe, Wayne, and Lucas counties.  The impacts
discussed are arranged according to physical impacts (Subsection 5.8.1), social and economic
impacts (Subsection 5.8.2), and environmental justice impacts (Subsection 5.8.3).

The operational impacts of Fermi 3 are discussed below using the same general approach used to
evaluate construction impacts in Section 4.4.  The impact analysis in this subsection is based on an
assumed operating workforce size of 900 full time and contract employees, which is slightly below
the Fermi 2 workforce (800 employees plus 150 contract employees).  These workers will be
divided into multiple shifts such that the plant will be staffed 24 hours per day, all days of the year.

A 2004 study prepared for the Department of Energy titled: “Study of Construction Technologies
and Schedules, O&M Staffing and Cost, Decommissioning Costs and Funding Requirements for
Advanced Reactor Designs (Volume 1)”, called the DOE Staffing Study herein, has a list of staffing
job categories for a number of nuclear technologies, including the ESBWR technology. Section 3 of
the DOE Staffing Study lists more than 200 position categories organized into several staffing
departments. The primary departments are listed below, and a summary listing of some of the key
job categories is also provided:

• Management – includes director positions over O&M and safety, plus various corporate
services such as financial support.

• Operations – includes manager of operations positions and support, shift licensed and
non-licensed operators, shift supervisors, operations engineers, refueling operators, clerks
and administrative support.

• Engineering – includes the engineering manager and administrative support, systems
engineers, reactor engineers, component engineers, civil and mechanical engineers, and
records clerks.

• Maintenance – includes the maintenance manager and administrative support, electricians
and electrical supervisors, mechanics and supervisors, I&C technicians, outage scheduling
personnel, outage inspectors, and maintenance procurement workers.

• Outage and Planning – includes the outage and planning manager and administrative
support, the nuclear scheduling supervisor, electrical schedulers and planners, mechanical
schedulers and planners, I&C schedulers and planners, unit outage coordinator, and turbine
maintenance specialists.

• Major Modification and Site Support – includes the nuclear support services manager and
administrative support, the construction engineering supervisor, construction engineers,
quality inspectors, electrical construction specialists and supervisors, civil/mechanical
construction specialists and supervisors, project controls specialists and supervisors, labor
support and supervisors, and construction equipment management.
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• Organizational Effectiveness – includes the licensing supervisor and engineers, nuclear
safety supervisor, and corrective action coordinators.

• Radiation Protection – includes radiation protection manager and administrative support,
health physicist technicians and supervisors, radwaste technicians and supervisor, and
chemistry technicians and supervisor.

• Training – includes the nuclear training manager and administrative support, operations
initial training supervisor and staff, operations continuing training supervisor and staff, and
maintenance/rad protection training supervisor and staff.

• Security – includes the protection services manager and administrative support, security
supervisors, security officers, safety and loss prevention personnel, and the site emergency
planning personnel.

• Supply Chain Management – includes the supply chain manager and administrative
support, the warehouse supervisor and storekeepers, receiving and inspection workers, and
emergent sourcing specialists.

• Telecommunications – includes the IT manager, business analysts, local area network field
services workers, and telecommunications services.

The analysis in Section 5.8 assumes a commercial operation date of 2020 and assumes a
settlement pattern for the Fermi 3 operating staff that reflects the Fermi 2 staff settlement pattern,
whereby most of the employees reside in Monroe County (58 percent), Wayne County, (19
percent), and Lucas County (10 percent), with the remaining 13 percent of employees disbursed
among at least eight other counties including Washtenaw (3 percent), Oakland (3 percent), Wood (2
percent), Lenawee (1 percent), and others (4 percent but no single county above 1 percent).  The
approximate Michigan and Ohio percentages are 87 percent and 13 percent, respectively.

In addition to the full time work force, additional personnel will work at the Fermi site during
scheduled maintenance and forced outages.  The maintenance and outage workforce peaks during
refueling outages that would be expected to occur every 24 months.  Based on Fermi 2 experience,
the additional temporary maintenance staff onsite during the refueling will be between 1200 and
1500 workers.

5.8.1 Physical Impacts of Station Operation

Physical impacts of station operation on the region and nearby communities could potentially
include impacts on nearby populations, buildings, roads and cultural or recreational facilities.  The
potential for such impacts are discussed below and are based on the Fermi 3 layout described in
Section 2.1.  Transportation impacts are discussed in Subsection 5.8.2.4.2.

5.8.1.1 People

According to the Census data summarized in Table 2.5-2, approximately 3500 people live within
five miles of the Fermi site.  There are nearby full-time residences adjacent to the southwest and
southeast portion of the Fermi site, with the nearest residence located approximately 660 feet west
of the site on Langton Road.  Most nearby residences are buffered by trees and undeveloped land
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on the site.  People who could be impacted by noise, fugitive dust, and gaseous emission resulting
from operation activities include the Fermi 3 operational staff, people living adjacent to the site, and
transient populations near the site.

The Fermi 3 staff will be trained regarding the need to wear protective noise equipment in
designated areas and will be required to do so.  Additional activities taken to reduce noise impacts
may include the restriction of certain noise producing activities to the daytime, the routing of project
traffic, and the use of low vibration equipment onsite and equipment that is operated and
maintained according to recommended practices.  Additional safety procedures are described in
Subsection 5.8.2.4.3.  Populations living near the site will be protected due to their distance from
the Fermi 3 facilities, the minimal increase in noise, and the existence of tree buffers between the
Fermi 3 facilities and offsite residences.  As a result of these practices and of the low increase in
noise levels from operation (see Table 5.8-1 and Table 5.8-2), those staff working onsite or living
near the Fermi site should not experience physical impacts from noise during operation of Fermi 3.
As explained in Subsection 5.8.1.3, air emissions during operation are also not expected to have a
significant impact on onsite or offsite populations.  Consequently, any physical impacts to people
from operational activities should be SMALL, and would not require mitigation activities over and
above normal operational practices.

5.8.1.2 Buildings and Recreational/Cultural Facilities

Operational activities should not impact any offsite buildings and residences due to the geographic
separation between Fermi 3 and such structures.  Onsite buildings are designed and constructed to
safely withstand possible impacts from operational activities associated with the proposed project.
Table 5.8-1 and Table 5.8-2 present data on attenuated noise levels at nearby noise receptors
expected from the operation of Fermi 3.  As indicated in these tables, the change in noise levels at
nearby receptors will be hardly noticeable by populations; also, noise at the levels indicated will not
adversely affect building structures.

Figure 2.5-16 shows several recreational facilities within the vicinity of Fermi 3, including wildlife
conservation areas that provide hiking, fishing, and other recreation opportunities.  The closest
recreation areas to Fermi 3 are along the Lake Erie shore and are associated with the resort
communities at Stony Point Beach, approximately 2 miles south, and Estral Beach, approximately
two miles northeast.  The DRIWR extends along the shore of Lake Erie from the River Raisin to the
south of the Fermi site to southern Detroit north of the Fermi site.  The area encompasses 656
acres of the Fermi site as part of the refuge; however, the DRIWR on the Fermi site is not open to
the public (Subsection 2.5.2).  In addition, the following areas in the Fermi 3 vicinity are available for
recreation (utilization of these facilities is not tracked):

1. Swan Creek: 0.52 mile north of the Fermi site

2. Pointe Mouillee State Game Area: 3.1 miles northeast

3. William C. Sterling State Park: 4.8 miles south-southwest

4. Captain Norman Heck Park: 5.5 miles southwest

5. Raisin River Golf Club: 5.4 miles southwest
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6. Lake Erie Metropark (Wayne County): 6.6 miles north-northeast

7. Monroe Multi-Sport Complex: 7 miles southwest in Monroe

Although there are cultural and recreational resources located within the 10-mile radius of the site,
all are located at least half a mile from the site and the potential for noise or air emission impacts
during Fermi 3 operation will be minimal due to this distance and the natural buffers on the site.
Therefore, no significant impacts due to Fermi 3 operation are expected.

Accordingly, the effects of physical impacts to buildings and recreational/cultural resources from
operational activities are anticipated to be SMALL, and should not warrant mitigation.

5.8.1.3 Noise

5.8.1.3.1 Applicable Regulations and Criteria

Fermi 3 is located in unincorporated Frenchtown Township, in Monroe County.  There are neither
applicable township noise regulations, nor extant county or State regulations regarding noise
emissions.  The GEIS (Reference 5.8-1) provides the following regarding noise impact and sound
levels:

When noise levels are below the levels that result in hearing loss, impacts have been judged
primarily in terms of adverse public reactions to the noise.  Generally, power plant sites do
not result in offsite levels more than 10 dB(A) above background.  However, some sites
have calculated impacts to critical receptors at this level and above.  Noise level increases
larger than 10 dB(A) would be expected to lead to interference with outdoor speech
communication, particularly in rural areas or low-population areas where the day-night
background noise level is in the range of 45-55 dB(A).  Generally, surveys around major
sources of noise such as large highways and airports have found that, when the day-night
level increases beyond 60 to 65 dB(A) (FICN 1992), noise complaints increase significantly.
Noise levels below 60 to 65 dB(A) are considered to be of small significance.

The EPA identifies yearly day-night average sound levels (Ldn), sufficient to protect public health
and welfare from the effects of environmental noise (Reference 5.8-2).  According to the EPA,
yearly levels are sufficient to protect public health and welfare if they do not exceed an Ldn of 55
dB(A) outdoors in sensitive areas such as residences, schools, churches, and hospitals.  The
day-night sound level, Ldn, is the 24-hour average sound level with a penalty weighting applied to
the nighttime sound levels to account for increased sensitivity to noise during nighttime hours.  The
EPA guideline equates to a daytime sound level (Ld) of 55 dB(A) and a night-time sound level (Ln)
of 45 dB(A).  The EPA emphasizes that because the protective sound levels were derived without
concern for technical or economic feasibility, and contain a margin of safety to ensure their
protective value, they must not be viewed as standards, criteria, regulations, or goals.  Rather, they
should be viewed as levels below which there are no reasons to suspect that the general population
will be at risk from any of the identified effects of noise.  Notwithstanding the above guidance, the
EPA has no authority to regulate ambient noise levels.
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Human response to sound is highly individualized.  Annoyance is the most common issue regarding
community noise.  The percentage of people claiming to be annoyed by noise will generally
increase as environmental sound levels increase.  Various references (Reference 5.8-3 through
Reference 5.8-6) discuss the subjectivity of changes in sound level.  Based on these, a three dB
change in a continuous broadband noise is generally considered "just barely perceptible" to the
average listener.  A five dB change is generally considered "clearly noticeable" and a 10 dB change
is generally considered a doubling (or halving) of the apparent loudness.

The Occupational Safety and Health Administration (OSHA) has established worker noise exposure
limits (Reference 5.8-7).  The OSHA worker noise exposure limits are based on a worker's noise
exposure over a specific time period.  When worker noise exposure exceeds the permissible noise
exposure, feasible engineering or administrative controls must be implemented to reduce the noise
exposure.  Fermi 3 will comply with OSHA requirements for personnel hearing protection.

5.8.1.3.2 Facility Noise Sources

Primary audible noise sources associated with normal station operation include the transformers,
the cooling systems (natural draft cooling tower), and transmission lines.

Noise emissions from cooling systems equipment are discussed in Subsection 3.4.1.6.

The IEEE C57.12.00 (Reference 5.8-8) sound levels (near field at 1-3 feet from the equipment) for
the transformers are expected to be 90 dB(A) for the main transformers and 86 dB(A) for the unit
and reserve auxiliary transformers.

Noise emissions from the transmission line are discussed in Subsection 3.7.4.

5.8.1.3.3 Operational Noise Emissions

Environmental noise emissions for normal station operation are modeled in accordance with ISO
9613, Parts 1 and 2 (Reference 5.8-9 and Reference 5.8-10), using noise prediction software
(Cadna/A version 3.6.119).  The model simulates the outdoor propagation of sound from each noise
source and accounts for sound wave divergence; absorption from the atmosphere, the ground, and
areas of dense foliage; sound directivity; and shielding due to interceding barriers and topography.
A database is developed which specifies the location, octave band sound levels, and sound
directivity of each noise source.  A receptor grid is specified which covers the entire area of interest.
The model calculates the overall A-weighted sound pressure levels within the receptor grid based
on the octave band sound level contribution of each noise source.  Finally, a noise contour plot is
produced based on the overall sound pressure levels within the receptor grid, including specific
receptor locations.

The estimated sound levels from normal station operation (Fermi 3 equipment only) are shown
graphically on the noise contour plot of Figure 5.8-1.  Sound levels at the nearest noise sensitive
receptors (see Subsection 2.5.5) resulting from normal station operation are provided in Table 5.8-1
and Table 5.8-2.
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5.8.1.3.4 Potential Impacts

Table 5.8-1 provides the lowest ambient sound level with Fermi 2 (only) in operation based on the
results of the ambient sound level survey presented in Subsection 2.5.5.  As stated in
Subsection 2.5.5, the Noise Monitoring Locations (NML) represent the nearest noise-sensitive
receptors within a 5-mile radius of the Fermi facility.  The expected ambient sound levels, as well as
the increases in ambient sound levels, resulting from Fermi 3 operation are also presented in
Table 5.8-1.  The maximum expected increase in ambient sound level of 6 dB is expected to occur
at receptor NML-2.  This increase is a generally noticeable change in ambient sound level that will
only occur during the quietest nighttime hours.  During other times of day and night, the existing
acoustical environment is not expected to change significantly as a result of the operation of
Fermi 3.

Table 5.8-2 provides the existing and predicted future day-night sound levels (Ldn) at three of the
nearest noise-sensitive receptors.  No significant change in Ldn at the nearest receptors is expected
to occur due to the operation of Fermi 3.  Based on the results in Table 5.8-1 and Table 5.8-2 and
the accompanying discussion above, the potential noise impacts due to the operation of Fermi 3 are
expected to be SMALL, and no mitigation measures are necessary.

5.8.1.4 Background Air Quality

The Fermi site is located in the northeastern tip of Monroe County and along the western shoreline
of Lake Erie. Air quality at the Fermi site is heavily influenced by the Detroit and Toledo Metropolitan
areas and surrounding emission sources.  The MDEQ evaluates the air quality in the Detroit
Metropolitan area with a network of monitors mostly located in Wayne County, north of the Fermi
site. The MDEQ routinely monitors USEPA criteria pollutants of NO2, SO2, CO, PM2.5, PM10, and
Ozone. Monroe County and the counties that include the Detroit metropolitan area are ruled by
USEPA as a non-attainment area for the annual PM2.5 standard and a maintenance area for the
8-hour ozone standard (Reference 5.8-11). The USEPA as of March 12, 2008 strengthened the
definition of ozone non-attainment areas as those that record a 3-year average of the fourth highest
daily maximum 8-hour average ozone concentration of 0.075 ppm or higher (Reference 5.8-12).
For PM2.5 the USEPA considers areas in violation of the standard when the 3-year average of the
weighted annual mean PM2.5 concentration is equal to or exceeds 15 g/m3.  Detroit Edison
intends to comply with the USEPA ambient air quality standards and pollutant levels during the
construction and operation of Fermi 3.

Class I Areas as defined by the Clean Air Act are national parks greater than 6,000 acres,
wilderness areas and national memorial parks greater than 5,000 acres, and international parks
that have stringent protection from air pollution damage.  There are no Class I Areas that are
located within 186 miles of the Fermi site (Reference 5.8-13).  Given the minor nature of air
emissions associated with operations of the facility (discussed below), this distance is sufficiently
far as to not warrant a concern.
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5.8.1.5 Projected Air Quality

Criteria Pollutants

Air emissions of criteria pollutants will be minor given the nature of a nuclear facility and its lack of
significant gaseous exhausts or effluents to the air.  Sources of air emissions for the proposed
facility include two standby diesel generators, two ancillary diesel generators, an auxiliary boiler,
and two diesel-driven fire pumps, as well as a natural draft cooling tower (NDCT).  A 4-cell
mechanical draft cooling tower will serve as the auxiliary heat sink (AHS), but will only be operated
during limited normal operating scenarios and shutdown of Fermi 3.  The combustion sources
mentioned above will be designed for efficiency and operated with good combustion practices on a
limited basis throughout the year (often only for testing).  Given their small magnitude of size and
infrequent operation, these emissions will not only have little effect on the nearby ozone
maintenance and PM2.5 non-attainment areas, but will have minimal impact on the local and
regional air quality as well. The estimated emissions of criteria pollutants from fossil fuel
combustion in the standby diesel generators, ancillary diesel generators, auxiliary boiler, and
diesel-driven fire pumps during Fermi 3 operation are provided in Table 3.6-3, Table 3.6-4,
Table 3.6-5, and Table 3.6-6, respectively, of Subsection 3.6.3.1. Final emissions will depend upon
the specific equipment selected for implementation, but emissions from all equipment will be within
regulatory guidelines set by Federal and State agencies to be protective of air quality in the Fermi
region.  The air emissions from all equipment are regulated by the MDEQ.

The proposed NDCT will not be a source of the typical combustion-related criteria pollutants or
other toxic emissions.  They will, however, emit small amounts of particulate matter as drift.  The
tower will be equipped with drift eliminators designed to limit drift to 0.001 percent or less of total
water flow.  The height of the tower will allow for good dispersion of the drift and not allow localized
concentrations of particulate matter to be realized. The estimated emissions of PM2.5 and PM10
during Fermi 3 operation are provided in Subsection 3.6.3.1. The minor nature of the effects of the
new cooling tower on visibility and air quality, including potential for increases in ambient
temperature and moisture, icing, fogging, and salt deposition, are discussed in further detail in
Subsection 5.3.3.1.  As discussed in Subsection 5.3.3.1, the impacts of the cooling towers’
operation are expected to be localized and minor in nature.

During operation, no impacts associated with dust are expected to exist outside the Fermi site
because it is relatively isolated and has a significant buffer between the operations area and offsite
permanent populations and structures.  Additional measures to limit airborne dust such as watering,
reseeding, or paving areas used for construction can be used if necessary.  Combustion sources
burning fossil fuels are not typically sources of odor emissions as they do not process or treat
effluent streams rich in odorous compounds such as hydrogen sulfide.  Additionally, no open
burning will occur during the operational phase.  Accordingly, the potential air impacts due to the
operation of Fermi 3 are expected to be SMALL, and no mitigative measures are needed.

Carbon Dioxide

Various types of mobile vehicles will emit carbon dioxide (CO2) during Fermi 3 onsite operational
activities. The expected mobile vehicle activities include worker arrivals and dismissals, deliveries
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of materials and fuel, and disposal of wastes each making one daily round-trip between the Fermi
site front security gate and the proposed Fermi site parking garage. Additional emissions will come
from the operation of heavy equipment and support vehicles on the Fermi site.

The annual emissions estimate of CO2 associated with the operation of Fermi 3 is based on the
following assumptions:

• Certain data for Fermi 3, such as the number and frequency of worker vehicles arriving at
the site, mobile vehicle fuel usage, and total annual shipments/exports of fuels, materials,
and wastes, are the same as those historically recorded for Fermi 2.

• Estimates of emissions from worker vehicles use a split of 50% passenger cars and 50%
light-duty trucks.

• Appropriate CO2 factors are available from documents published by the US Environmental
Protection Agency (USEPA).

The following paragraphs provide a practical estimate of CO2 emissions from mobile sources
during the operation of Fermi 3.

Worker Vehicles

In order to estimate emissions of CO2 from worker vehicles during operation of Fermi 3, CO2
vehicle emission factors were obtained from published USEPA documentation for both passenger
cars and light-duty trucks. The analysis also utilized data on the number and frequency of worker
vehicles by operational mode (e.g., normal operations - weekday, normal operation – weekend,
outage – weekday, and outage – weekend) recorded for the operation of Fermi 2 assuming similar
traffic will be experienced during the operation of Fermi 3. By taking the product of the CO2
emission factors for worker vehicles, the Fermi 2 recorded number of workers onsite during various
operational modes, and the round trip distance a worker vehicle travels between the front security
gate and the parking garage, the annual emissions of CO2 from worker vehicles during operation of
Fermi 3 is estimated as shown in Table 5.8-3.

On-Site Support Vehicles and Heavy Equipment

On-site support vehicles and any other mobile heavy equipment used at the Fermi site are currently
operated using fuel dispensed at the facility. Therefore, CO2 emissions from the use of on-site
support vehicles and mobile heavy equipment were derived using USEPA published factors of
emissions per gallon of fuel consumed and historical annual fuel dispensing records for the
operation of Fermi 2 assuming similar usage of this type of equipment during the operation of Fermi
3. The annual emissions of CO2 from on-site support vehicles and heavy mobile equipment during
operation of Fermi 3 is estimated as shown in Table 5.8-4.

Deliveries of Materials and Fuels and Disposal of Wastes

CO2 emissions from deliveries of various materials and fuel and disposal of radioactive wastes are
derived using USEPA published factors which require the weight of material transported and a
transport distance as inputs. Weights of materials required by the emission factor were obtained
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from various resources and assumptions such as Fermi 3 project design elements for fuel
requirements, historical radioactive waste generation values for the state of Michigan, and the
assumption that all materials disposed of by Fermi 2 are equivalent to the deliveries of materials
necessary for the operation of Fermi 3. By taking the product of the selected CO2 emission factor,
the shipping weights, and the distance the vehicle travels between the front security gate and the
proposed Fermi site parking garage, the annual emissions of CO2 from deliveries of materials and
fuels and disposal of wastes are estimated as shown in Table 5.8-5.

The total estimate of CO2 emissions resulting from worker vehicles, onsite support vehicles and
heavy equipment, as well as deliveries and removal of materials and fuels is 853.2 tons/year. This
estimate of CO2 emissions from mobile sources is insignificant compared to the estimated 7,734
tons/year of CO2 emitted annually from stationary sources presented in ER Subsection 3.6.3.1.

5.8.2 Social and Economic Impacts of Station Operation

This section discusses the social and economic impacts of Fermi 3 operation.  The analysis is
based, in part, on the socioeconomic information contained in Subsection 2.5.1 and
Subsection 2.5.2.

5.8.2.1 Demography

The social and economic impacts during Fermi 3 operation will primarily be a function of the number
of operational and maintenance workers and their place of residence within the primary impact
area.  Of the projected Fermi 3 operational workforce of 900, it is reasonable to assume that
approximately two-thirds, or 600 workers will be hired from within the primary impact area and that,
due to the specialized nature of the jobs, up to 300 workers will be hired from outside the primary
impact area and will relocate on a long-term basis.  Table 5.8-7 indicates the settlement pattern
projected for the Fermi 3 workforce based on the assumptions made at the beginning of
Section 5.8.  Thus, based on the settlement pattern for Fermi 2, Monroe County is assumed to be
the home for 174 of the relocating operations staff, followed by Wayne County (57) and Lucas
County (30).

The population impact from relocating workers and families is calculated based on the weighted
average household size for the primary impact area counties of 2.6 persons per household (based
on data from Table 2.5-18).  Table 5.8-7 indicates that 261 workers (out of 300 total relocating
workers to the region) and a total of 678 persons would be added to the primary impact area
population when the Fermi 3 operations staff relocates prior to commercial operation.  The
projected population increase includes 452 persons in Monroe County, 148 persons in Wayne
County, and 78 persons in Lucas County.  Given that the combined population of these three
counties is projected to be nearly 2.5 million in 2020, the increase of 678 persons will be a SMALL
population impact, and no mitigation measures are needed.

5.8.2.2 Local Housing

The Fermi 3 operating staff relocating to the primary impact area counties will have some impact on
the local housing market.  It is assumed that 261 of the 300 relocating Fermi 3 operational
workforce will establish a household in the counties of Monroe (174 new households), Wayne (57
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new households), and Lucas (30 new households).  In total, these 261 new households would
represent less than a one percent (0.03 percent) increase in the 1,005,059 households in the
primary impact area counties in 2000 (from Table 2.5-18), and 0.4 percent of the 73,816 vacant
housing units in 2000.  This small percentage increase would have only a SMALL impact on the
primary impact area housing market.

Within the individual primary impact area counties, the largest impact would be expected in Monroe
County, where 174 new households are forecast.  This number of new households would represent
0.3 percent of the total housing units in 2000, 6.4 percent of vacant units in 2000, and 3.7 percent of
the 4685 vacant units in 2006.  The projected 57 new households in Wayne County would
represent an insignificant percentage (< 0.01 percent) of the 826,145 housing units in 2000, 0.1
percent of vacant units in 2000, and 0.05 percent of the vacant units in 2006.  In Lucas County, the
30 new households would represent 0.02 percent of the total housing units in 2000, 0.2 percent of
vacant units in 2000, and 0.1percent of the vacant units in 2006.  These percentages, while a
SMALL impact, likely overstate the impact as new staff may choose to construct a new house, and
because there will otherwise be more housing units constructed by 2020.

5.8.2.3 Tax Payments

Tax payments from the operation of Fermi 3 will be generated from property taxes paid by Detroit
Edison, from property taxes paid on real estate and personal property owned by operational staff,
and by sales tax on goods and services purchased by Detroit Edison and by operational staff.
Attempting to estimate the amount of taxes collected from Fermi 3 staff and from Detroit Edison
purchases of local materials and supplies during operation is very difficult.  However, these
revenues are expected to be similar to those resulting from Fermi 2 operation.

By far the most important source of taxes is expected to be the property taxes or payments in lieu of
taxes for Fermi 3 that are collected by Monroe County.  As seen in Table 2.5-31, Detroit Edison had
a taxable assessed value of over $822 million in 2006, and this comprised 12.62 percent of the total
county tax levy.  Also in looking at Table 2.5-70, the total amount of property taxes paid by Fermi 2
has declined by approximately $10 million from 2002 to 2007.  With the addition of Fermi 3, a
significant new asset will be added to the tax base and this will help offset the decrease in taxable
value from Fermi 2.  The addition of Fermi 3 will help address the issue identified in the Frenchtown
Township Master Plan, which stated:

In 1989, the Fermi plant (building and land alone) represented fully 74% of the property tax
base in the Township.  While this represented a windfall for the Township, it is in fact a
temporary condition…beginning around the year 2000, the taxable value of the Fermi plant
began to decline and will continue to decline in coming years.  By 2002, the Fermi plant
represented only 49% of the property tax base in the Township (Reference 5.8-14).

The addition of Fermi 3 will significantly increase the local revenues over the long-term and will
result in a much smaller cost burden for residents compared to a scenario in which Fermi 3 is not
placed in service.
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In addition to the taxes collected directly from the Fermi plant there is also the additional taxes
gained from the operating staff via property, sales and other taxes.  Projecting the increase in
various taxes that will arise from Fermi 3 operation will depend on many factors that are not known
at this time with certainty such as the residential location of the workforce, whether they purchase
existing homes or build new homes, and changes in various sales tax rates.  However, an order of
magnitude impact assessment can be developed based on the information in Table 2.5-36, which
lists various forms of taxation, including property and sales tax, stated on a per capita and per
$1000 of personal income basis for Michigan and Ohio.

Based on the taxes per $1000 of personal income in Table 2.5-36, applied to the estimated total
annual income ($66,868 per employee in 2008 dollars, see Subsection 5.8.2.7) for the 900
permanent and contract workers, Table 5.8-6 projects the various categories of taxes that could
reasonably accrue, based on the assumed distribution of worker residence in Michigan (87 percent)
and Ohio (13 percent).  Results in the table indicate that, in 2008 dollars, it is reasonable to assume
that the project would generate $52.3 million in annual income to Michigan-based employees, and
$7.8 million to Ohio-based employees.  From these amounts, approximately $5.4 million in total
Michigan taxes associated with worker personal income, with $2.1 million in property taxes and
$1.3 million in general sales taxes comprising the largest categories, followed by $1.0 million in
individual income taxes and $0.5 million in selective sales taxes.  In Ohio, a total of $0.8 million
would be expected annually, with individual income taxes comprising the largest category.  These
figures do not include the impacts of the periodic temporary maintenance staff that will be needed at
the site during refueling and other outages or maintenance periods.

By far the most important source of taxes is expected to be the property taxes or payments in lieu of
taxes for Fermi 3.  Property tax payments will be the subject of negotiations, but will be a significant
contributor to the county’s revenue.  The addition of Fermi 3 will significantly increase the local
revenues over the long-term and will result in a much smaller cost burden for residents compared to
a scenario in which Fermi 3 is not placed in-service.

5.8.2.4 Local Public Services

There is the potential that the demand for a number of local public services in the primary impact
area counties will be impacted by the operation of Fermi 3.  On the positive side, an increase in the
population base will increase taxes and user fees for the continued funding of facilities and
services.  This is especially important for Wayne County and Lucas County, which have
experienced population decreases since 1990 (see Table 2.5-9).  The potential for negative impacts
is also present, however, and could arise if the relocation of workers occurred rapidly and out paced
the ability of a county or community to provide for the sudden increase in demand for these
services.

The potential for a significant increase in the demand for public services is primarily a function of
the number of relocating worker and family populations as a percentage of the overall county
population.  By comparing the 2020 population projections for each county with the Fermi 3-related
increase in population shown in Table 5.8-7, it is determined that the largest population increase in
the primary impact area would be 0.26 percent of the projected 2020 county population in Monroe
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County.  This growth, however, would be well within the projected 0.94 percent annual average
growth rate projection for the county, which is equal to the historical growth rate from 1990 through
2005.  Therefore, the inflow of Fermi 3-related populations should not present an unexpected
increase in the demand for local public services.

In Wayne and Lucas counties, the long-term population trend has consisted of a slow population
decline, and the influx of Fermi 3-related populations would not be large enough to impact the
overall trend of population decline.  This suggests that the influx of Fermi 3-related populations
would not create a surge in the demand for community facilities and services.  It is also important to
note that the operational workforce assumed to relocate into the primary impact area for operation
will do so gradually before the Fermi 3 commercial operation date, thereby avoiding a sudden
increase in the demand for local public services.

The factors above support the conclusion that the overall impact on public services and facilities
would be SMALL.  Accordingly, there is no need to adjust public facilities and services during the
transition period from construction to operation phases.

5.8.2.4.1 Education

Based on the assumed settlement pattern of 261 Fermi 3 operating staff in the primary impact area,
applied to the average number of students per occupied household (Monroe County 0.44 students
per occupied household, Wayne County 0.5 students per occupied household, and Lucas County
0.4 students per occupied household), a net increase of 118 students would be expected in the
primary impact area.  Of this total, 77 new students would be expected in Monroe County, 29 new
students would be expected in Wayne County, and 12 new students would be expected in Lucas
County.

The largest impact from new Fermi 3-related student populations would be in Monroe County,
although the increase would comprise only 0.3 percent of the 2005-2006 enrollment level of 25,963
(per Table 2.5-43) in the county schools.  Discussions with personnel in Monroe County indicated
that no significant difficulties in accommodating the new student population would be expected,
assuming the county is informed of the general Fermi 3 schedule

The increase in student populations would also be insignificant in Wayne County (2005-2006
enrollment of 359,643 students, per Table 2.5-44) and Lucas County (2005-2006 enrollment of
73,146 students, per Table 2.5-45).  Further, considering the long-term negative population trend in
these two counties, enrollment levels in 2020 are likely to be below the 2005-2006 levels, and
additional student populations will likely be seen as a positive impact that could help avoid the
closure of some schools.  Therefore, for all three counties, the impact on education would be a
SMALL impact, and no mitigative measures are needed.

5.8.2.4.2 Transportation

Transportation impacts due to Fermi 3 operation will include those arising from the estimated 900
member Fermi 3 operational workforce, deliveries that will be dispersed throughout the day, and the
periodic need for maintenance workers that may peak at 1200 to 1500 workers during the refueling
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outages that are expected to occur every 24 months.  Impacts will be especially concentrated on
North Dixie Highway near Fermi Drive as vehicles slow down to enter the site.  Based on the
average daily traffic count of 5,580 shown on Figure 2.5-25 on North Dixie Highway just south of
Fermi Drive, the impact of Fermi 3 operation could increase the traffic volume on this road by nearly
50 percent during refueling periods every 24 months, and would otherwise increase the traffic
volumes by approximately 20 percent over the 2006 levels.  However, because Fermi 2 and Fermi
3 would not typically be in a refueling outage concurrently, the Fermi 3 outage traffic would be
comparable to Fermi 2 outages.  Additionally the expansion of Fermi Drive during Fermi 3
construction (see Subsection 4.4.2.4.2) is a permanent improvement that will help ease congestion
during the Fermi 3 operational phase.

The transportation impact of the operational workforce will be a function of multiple factors such as
the number of workers and the workforce commuting pattern, including average distance traveled to
the Fermi site. It is reasonable to assume that the Fermi 3 operational workforce will be reflective of
the Fermi 2 operational workforce in terms of the dispersion of residences in the project region.
Therefore, an idea of the average commuting distance of the Fermi 3 workforce can be estimated
from collecting data on the residential location of the Fermi 2 workforce, assigning an average
commuting distance to the workers located in various regional counties, and then calculating a
weighted average commuting distance for the workforce.

In Table 5.8-4-(A), the counties of residence for the Fermi 2 operations workforce are presented,
based on residential zip code data. The data indicate that Monroe County is home to 58 percent of
the Fermi 2 operational workforce, followed by Wayne County (19 percent) and Lucas County (10
percent). Since it is reasonable to assume that the Fermi 2 workforce residential distribution will be
a good indicator of the Fermi 3 operational workforce residential distribution, the second column of
the table is titled “Fermi 2 and Projected Fermi 3 Operational Workforce Distribution.” To determine
the average distance to the Fermi 3 site, the distance from the Fermi site to the approximate middle
of the largest city in each county was estimated, and a weighted average distance was then
calculated based on the percent of workforce by county. The result of the process indicates that the
Fermi 3 operational workforce is projected to have an average commuting distance to the Fermi 3
site of 23.5 miles.

Low cost or no cost measures will be implemented to lessen transportation impacts, such as
staggering the shift start time for the two unit operating staff and encouraging car pooling.  Even so,
there is the clear potential for MODERATE to LARGE traffic impacts near the site during refueling
operations.  Refer to Subsection 4.4.2.4.2 for discussion of the Level of Service (LOS) analysis to
be conducted regarding the performance of traffic studies and mitigation activities, if required.

5.8.2.4.3 Public Safety

In addition to traffic, other safety impacts could potentially include impacts on the demand for safety
and emergency services at the Fermi site and by workers and families relocating to the primary
impact area.  This could include demands on police, fire, ambulance, and hospital services.  For
each of these services, the impact created in the primary impact area counties by relocating
population is a function of the percentage increase in population.  As indicated previously, the 678
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population increase in the primary impact area attributed to the relocation of a portion of the Fermi 3
workforce is only 0.03 percent of the projected 2020 population.  The largest impact will be in
Monroe County, where the projected population increase of 452 persons will be only 0.3 percent of
the projected 2020 population and well within the 0.94 percent historical and projected average
annual growth rate.  Consequently, the impact on public safety arising from relocating workers and
families will be SMALL.

The onsite demand for local public safety services should be SMALL as Fermi 3 design and
operational practices will be undertaken with the specific intent to minimize or eliminate negative
impacts, and to make Fermi 3 largely self-sufficient in these areas.  An operational safety plan is to
be developed for the site that conforms to industry requirements and regulations.  This plan will
facilitate a safe working environment for the operating workforce.  The safety plan will comply with
OSHA requirements, workers will undergo training to familiarize themselves with the safety plan,
and the members of the workforce will be required to adhere to the requirements.

In addition, there will be limited access to the Fermi site, with security guards posted on site and a
badge system to control personnel access.  The site will include security lighting and fire
suppression equipment.  First aid stations will be established and maintained throughout the Fermi
site.  First aid training will also be provided to selected individuals in the workforce.  Standard
procedures will be adopted for spill prevention and containment, injury response, and requests for
assistance from local police, fire, and ambulance services.

Should outside fire fighting and medical assistance be required, nearby emergency responders can
be called upon and transportation to the Mercy Hospital in the City of Monroe can be provided, as
well as transportation to other regional hospitals.  Should fire fighting equipment be required and
exceed the onsite capabilities, the Frenchtown Township fire station personnel in Fire Station No. 4,
which is located at 6335 Point Aux Peaux Road, can be contacted.  Assistance can also be
requested from other stations in Frenchtown Township and all other departments in Monroe County,
based on the mutual aid agreement that dates to 1986.  Similarly, should Fermi onsite security
require assistance, the Monroe County Sheriff’s Office can be contacted.  If additional support is
needed, the Sheriff’s Department can utilize its cooperative agreement with other regional
departments.  It is expected that the normal demand for such emergency and public safety services
will be SMALL, and no mitigative measures are necessary.

5.8.2.4.4 Public Utilities

The impact on public utilities within the primary impact area associated with the relocation of
operating personnel and families will be SMALL due to the disbursed settlement pattern and
considering that in Monroe County, which will experience the largest percentage increase in
population, the growth in population and households attributed to Fermi 3 operation will be well
within the historical growth rates.

While the operation of Fermi 3 will require electricity, water, and waste facilities, Fermi 3 will be a
net provider of electricity, and will have contracted for water and waste water facilities years in
advance such that local providers can plan to have sufficient capacity available to meet the project
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needs and the demands of other customers in their jurisdiction.  Detroit Edison will pay for all water
and wastewater treatment used and, because the plant will be base loaded, Detroit Edison will help
improve the utilization factor of facilities to the benefit of other users on the system.  It is anticipated
that Fermi 3 will route an average of 35 gpm of water and sanitary waste to the city of Monroe
Wastewater Treatment Facility.  Consequently, the impact on public utilities arising from relocating
workers and families will be SMALL.

5.8.2.5 Tourism and Recreation

The impacts on recreation and tourism will primarily be limited to possible delays in traveling to
recreational or tourist sights that require patrons to pass by Fermi on Dixie Highway at shift change.
Consequently, the impact on public utilities arising from relocating workers and families will be
SMALL.

5.8.2.6 Land Use and Aesthetics

The operation of Fermi 3 will be consistent with the land use pattern set forth in the Frenchtown
Master Plan, which acknowledges the on-going use of the site for utility use (Reference 5.8-14).  As
discussed in Section 3.1, the only on-going aesthetic and visual impact anticipated during operation
will be the visibility of the Fermi 3 natural draft cooling tower that, along with the steam plume, will
be visible from offsite locations; this is similar in kind to the viewscape currently existing with Fermi
2.  Thus, the land use and aesthetic impact are expected to be SMALL, and no mitigative measures
are required.

5.8.2.7 Local Employment

The 900 full-time operating positions for Fermi 3 will create direct economic benefits to the region,
as these will be stable, high paying positions that will be much sought after. In addition, the periodic
maintenance staff needed to support the refueling and maintenance requirements will provide
additional direct employment and wage benefits to the primary impact area. Based on an estimated
peak refueling staff of 1200 to 1500 workers required every 24 months, plus the recognition that
there will be additional and on-going maintenance staff required during scheduled and forced
outages, a levelized, full-time equivalent maintenance staff of 100 workers, over and above the 900
full-time Fermi 3 plus contract staff, is assumed for in this section. Based on wage data from the
U.S. Bureau of Labor Statistics, an average direct salary for the Fermi 3 operational and workforce
staff of $66,868 in 2008 dollars is assumed (Reference 5.8-15). This estimate is consistent with
data in Table 3-7 of the DOE Staffing Study1, which estimated the average direct cost for an
ESBWR unit (added to an existing site) to be $65,733 (2008 dollars) per staff member, not including
anticipated overtime. When including anticipated overtime, the direct per person salary increased to
$70,664 (2008 dollars).

To calculate the operational impacts, the general process developed for the construction impact
analysis was followed. Table 5.8-8 shows the calculation process that produces the total
operational employment and income impact estimate for the region and for the primary impact area
counties of Monroe, Wayne, and Lucas. The analysis is based on the assumption that 300 of the
900 Fermi 3 operating staff would be hired from outside the region and that 87 percent of the 300
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relocating workers will relocate to the primary impact area counties, based on current Fermi 2
residential information. For purposes of the impact analysis, the employment and earnings of the 

1This study provided wages in 2004 dollars and they were updated to 2008 dollars using the Bureau of Labors 
Statistics inflation calculator.

outage workers is counted as a direct impact, but the earnings and employment multipliers have
notbeen applied due to the difficulty of estimating the amount of income sent out of the region to
their permanent households. Thus, the multiplier is 1 for the outage workers and worker earnings in
the analysis.

In terms of calculating total employment impacts for the primary impact area counties, a multiplier is
applied to the assumed 261 operational workforce that are assumed to relocate to the primary
impact area (87 percent of the 300 workforce moving to the region, see row A). In addition, based
upon current unemployment rates for Michigan, it is assumed in row B that 9 percent of the 600
workers hired from the primary impact area will be from the ranks of the unemployed and should be
counted in the multiplier impact analysis. Thus, row C in Table 5.8-8 indicates that there are 9,450
man-years of employment subject to the utility sector employment multiplier. Applying the RIMS II
utility sector multiplier of 2.3549 results in 22,254 man-years as indicated in row E. In row G, the
primary impact area man-years during operation is shown to be 41,634 manyears, and this consists
of the 22,254 man-years associated with employment subject to the multiplier, and 19,380
man-years of primary impact area employment not subject to the multiplier (because they are
assumed to be already employed in the area when they are hired, or are short-time residents during
outages). Finally, when the regional many years of operational staff not assumed to reside in the
primary impact area are added, the total regional impact of 42,804 man-years of employment is
shown in row I.

Following a similar methodology for calculating earnings impacts, Table 5.8-8 indicates that total
direct earnings over the 30 year period for all staff will surpass $2 billion in 2008 dollars. Of this
amount, more than $631 million of this total will be subject to the earnings multiplier and after
applying the RIMS II utility sector earnings multiplier results in earnings of $963.5 million, as
indicated in row N. When adding in the primary impact area earnings not subject to the multiplier
(row O), it is seen in row P that the total primary impact area earnings from the Fermi 3 operational
workforce are projected to be $2.26 billion in 2008 dollars. The total impact raises to $2.34 billion on
a regional basis (row R).

5.8.3 Environmental Justice Impacts

The purpose of this environmental justice review is to determine if low income or minority
populations would bear a disproportionate amount of environmental impacts from the operation of
Fermi 3.  Potential areas of impact that deserve special attention include cultural, economic, and
human health impacts.  Logically, for there to be a significant concern that the culture, economy, or
human health of low income or minority populations may be harmed due to the operation of Fermi,
or receive a disproportionate share of negative impacts: 1) a low income or minority populations in
close proximity to the site would need to be present (because the impacts will be limited to areas
near the Fermi site), 2) negative cultural, economic, or health impacts on such populations would
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need to be expected, and 3) the low income areas would need to encounter a disproportionate
share of negative impacts from the operation of Fermi 3.

As explained in Subsection 2.5.4, a low-income population is defined to exist if the percentage of
households within an environmental impact area or Census Block Group (CBG) living below the
poverty level exceeds the percentage of low-income households within the State by 20 percentage
points, or if the percentage of low-income households in the impact area or CBG is 50 percent or
greater.  A “minority population” is defined to exist if the percentage of minorities within a county,
CBG, or environmental impact area exceeds the percentage of minorities in the State in which the
impact area or CBGs are located, by 20 percentage points or more, or if the percentage of
minorities in the impact area or CBGs is 50 percent or greater.

Based on the analysis in Subsection 2.5.4, no county in the region qualifies as a low income area
based on the appropriate criteria for this category, although multiple CBGs within certain counties
do qualify as low income.  These low income areas are indicated on Figure 2.5-30.  In Monroe
County, only one CBG out of 126 qualifies as low income, and this is located in the city of Monroe,
approximately 8 miles from the Fermi site.

U.S. Census data also indicate that, within the region, only Wayne County is a minority county (see
Figure 2.5-28).  Monroe County is not a minority county, and only one CBG in the city of Monroe
qualifies as minority (see Figure 2.5-29).

Combined, the low income and minority information at the CBG level leads to the conclusion that
there are no populations near the site that would create environmental justice concerns.  While
there is the possibility that sub-populations even smaller than the CBG could be present and give
rise to environmental justice concerns, interviews with Monroe County officials and non-government
residents indicate that no subsistence living activities occur near the site and, therefore, there would
be a lack of impacts due to operational activities.

Based on the above information, it is reasonable to conclude that the three conditions required for
environmental justice impacts are absent for Fermi 3.  Namely, 1) low income or minority
populations are not in close proximity to the site, 2) during operation, only SMALL negative cultural,
economic, or health impacts are expected, other than traffic impacts near the Fermi site, and 3) low
income and minority populations would not encounter a disproportionate share of any negative
impacts from the operation of Fermi 3 because low income, minority, or subsistence populations are
not located near the site.

5.8.4 Summary

In summary, the negative impacts of Fermi 3 operation on the primary impact area should be
SMALL in most impact categories.  The lack of significant and negative impacts is due to the
disbursement of the population and housing impacts over a large and populated area that already
has a well developed infrastructure.

The operation of Fermi 3 will create a significant direct and indirect socioeconomic benefits in
Monroe County while maintaining consistency with the Frenchtown Township Plan.  The potential
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for negative impacts arising from the demand for local facilities and services will be controlled
through appropriate operating practices at the site (security, fire, safety measures), and Detroit
Edison will coordinate with local schools and providers of water and waste water services to ensure
that needs are known well in advance.  Negative traffic impacts in Monroe County have the
potential to be MODERATE during operation, especially during the refueling outages, though a
staggering of work times would help reduce the severity of impacts.  As discussed in
Subsection 5.8.2.4.2, traffic impacts on the level of service near the Fermi site will be studied in the
future and in cooperation with the Michigan Department of Transportation and the Monroe County
Road Commission, once a number of project decisions affecting traffic impacts have been made.
Given the location of the Fermi site in a CBG that is neither low income nor minority, and in a county
having only one minority and one low income CBG, there is no reason to expect that any low
income or minority areas within the county or region would be disproportionately affected by
negative impacts from the project.  Subsistence living activities on or near the site are also not an
issue.
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Table 5.8-1 Estimated Facility Noise Impacts – Increase in Ambient Sound Level 
(Cooling Systems and Transformers)

Receptor1

Predicted Fermi 3 
Sound Level (dB(A))

Includes Cooling 
Systems and 

Transformer Noise 
Contributions

Lowest Nighttime 
Ambient Hourly 

Sound Level 
(dB(A))

Predicted Future 
Ambient Sound 

Level (dB(A)) during 
Fermi 3 Operation

Predicted Increase 
in Ambient Sound 
Level (dB) due to 
Fermi 3 Operation

NML-1 29 34 35 1

NML-2 37 32 38 6

NML-3 26 32 33 1

NML-4 31 40 41 1

NML-5 35 39 41 2

NML-6 31 42 42 0

NML-7 27 37 38 1

1. See Figure 2.5-32 for Receptor Locations.
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Table 5.8-2 Estimated Facility Noise Impacts – Increase in Day-Night Sound 
Level (Ldn) (Cooling Systems and Transformers)

Receptor Existing Ldn (dB(A))

Predicted Future Ldn 
(dB(A)) during Fermi 3 

Operation Predicted Increase (dB)

NML-1 54 54 0

NML-2 62 62 0

NML-3 63 63 0
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Notes:

1. Half the May 2009 average weekday vehicle count (2,378) during Fermi 2 normal operations.

2. Half the May 2009 average weekend vehicle count (611) during Fermi 2 normal operations.
3. Half the April 2009 average weekday vehicle count (4,373) during Fermi 2 scheduled outage.
4. Half the April 2009 average weekend vehicle count (3,654) during Fermi 2 scheduled outage.
5. Distance from the Fermi front security gate to the proposed Fermi site parking garage and back.
6. CO2 Emission Factor for light-duty trucks as listed in Reference 5.8-19.
7. CO2 Emission Factor for passenger cars as listed in Reference 5.8-19.
8. Estimated CO2 emissions listed in final column assumes that 50% of the vehicles per day are

passenger cars and 50% of the vehicles per day are light-duty trucks.

Table 5.8-3 Estimated Emissions of CO2 from Fermi 3 Worker Vehicles

Vehicles per 
Day

Days per 
Year

Round Trip 
Miles(5)

CO2 
Emission 

Factor 
(kg/vehicle-

mile)

CO2 Annual 
Emissions(8) 
(tons/year)

Normal Operations
(Weekday)

1,189(1) 241 1.7
0.519(6) 278.69

0.364(7) 195.46

Normal Operations
(Weekend)

306(2) 94 1.7
0.519(6) 27.97

0.364(7) 19.62

Outage
(Weekday)

2,187(3) 20 1.7
0.519(6) 42.54

0.364(7) 29.84

Outage
(Weekend)

1,827(4) 10 1.7
0.519(6) 17.77

0.364(7) 12.46

Total Estimated Emissions from Worker Vehicles 624.35
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Notes:

1. Total volume of gasoline dispensed for Fermi 2 operations during 2008.

2. Total volume of diesel dispensed for Fermi 2 operations during 2008.
3. CO2 Emission Factor based on carbon content of gasoline as listed in Reference 5.8-20.
4. CO2 Emission Factor based on carbon content of diesel fuel as listed in Reference 5.8-20.

Table 5.8-4 Estimated Emissions of CO2 from Fermi 3 On-site Support Vehicles 
and Heavy Equipment

Fuel Type
Annual Fuel Consumption

(gal/year)

CO2 Emission 
Factor (kg/gal)

CO2 Annual 
Emissions 
(tons/year)

Gasoline Consumption 18,562(1) 8.80(3) 180.05

Diesel Consumption 4,300(2) 10.1(4) 47.87

Total Estimated Emissions from Onsite Support Vehicles and Heavy 
Equipment

227.92
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Table 5.8-4-(A)Projected Fermi 3 Operations Workforce Residence and Commuting 
Distance

County

Fermi 2 and 
Projected Fermi 

3 Operations 
Workforce 
Distribution Major City

Distance to 
Fermi (miles) Average Derivation

Monroe County (MI) 58% Monroe City 10.0 5.8

Wayne County (MI) 19% Detroit 35.7 6.8

Lucas County (OH) 10% Toledo 30.3 3.0

Washtenaw County (MI) 3% Ann Arbor 43.1 1.3

Oakland County (MI) 3% Pontiac 64.1 1.9

Wood County (OH) 2%
Bowling
Green 53.5 1.1

Lenawee County (MI) 1% Adrian 63.8 0.6

Other Counties 4% Various 75.0 3.0

 Average Commuting Distance (miles) 23.5
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Notes:

1. Per ESBWR DCD Rev. 5, Section 9.1.2.3, 475 new fuel elements will be shipped every 2 years. 2 fuel
elements will be delivered in one ANF-10 transport container that has a gross weight of 3,410 lbs.

2. Total weight of waste, refuse, and materials disposed of by Fermi 2 as indicated in the DTE Energy
2008 Goals for Michigan Pollution Prevention Partnership (MBP3).

3. Weight of one fourth of the total Class A waste (76,187 cubic feet) generated by utilities in Michigan
during 2007 (Reference 5.8-21) plus the weight of one 20’ DOT IP-1 cargo container. The density of the
Class A waste is assumed to be 41 lbs per cubic foot. The cargo container has a 7,200 lbs tare weight
and 1,162 cubic foot internal volume.

4. Weight of one Chem-Nuclear Systems 8-120B radioactive waste cask (gross weight of 63,980 lbs).
5. Distance from the Fermi front security gate to the proposed Fermi site parking garage and back.
6. CO2 Emission Factor for on-road truck product transport as listed in Reference 5.8-19.

Table 5.8-5 Estimated Emissions of CO2 from Fermi 3 Deliveries and Removal 
of Fuel and Materials

Delivery Type

Annual 
Shipment 

Weight 
(ton/year)

Round Trip 
Miles(5)

CO2 Emission 
Factor(6) 

(kg/ton-mile)

CO2 Annual 
Emissions 
(tons/year)

New Fuel Delivery 202(1) 1.7 0.297 0.11

Materials Delivery 514(2) 1.7 0.297 0.29

Materials Removal 514(2) 1.7 0.297 0.29

Class A Radioactive Waste Removal 437(3) 1.7 0.297 0.24

Radioactive Waste Cask Delivery 32(4) 1.7 0.297 0.02

Total Estimated Emissions from Deliveries of Fuel and Materials 0.95
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Note: The individual taxes may not add to the total taxes due to minor tax categories not included in the table.

Source: Reference 5.8-16

Table 5.8-6 Approximate Annual Tax Impact Attributed to the Increase in 
Personal Income Associated with Fermi 3 Permanent Staff 
(2008 dollars)

Tax Category
Tax Per $1000 

Personal Income

Annual Tax Impact, 
Michigan, Assuming 
87% of Staff Resides

in Michigan
Tax Per $1000 

Personal Income

Annual Tax Impact, 
Ohio, Assuming 13% 

of Staff Resides
in Ohio

Property Taxes $39.96 $2.1 million $31.48 $0.2 million

General Sales 
Taxes

$24.36 $1.3 million $25.95 $0.2 million

Selective Sales 
Taxes

$9.78 $0.5 million $8.58 $0.1 million

Individual 
Income Taxes

$19.63 $1.0 million $34.15 $0.3 million

Corporate 
Income Taxes

$5.68 $0.3 million $2.97 $0.02 million

Motor Fuel 
Taxes

$3.34 $0.2 million $4.34 $0.03 million

Tobacco 
Product Taxes

$3.08 $0.2 million $1.57 $0.01 million

Sum of the 
Above 

$105.83 $5.4 million $109.04 $0.8 million
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Note: population numbers have been rounded to yield the correct total

Source: Reference 5.8-17

Table 5.8-7 2020 Population and the Assumed Residence of Relocating Fermi 3 
Operating Staff in the Primary Impact Area*

Regional 
County

Population, 
2020

Assumed Relocating Staff to 
Each County

Population Increase from 
Relocating Staff

Monroe 176,990 174 452

Wayne 1,877,082 57 148

Lucas 432,942 30 78

Total 2,487,014 261 678
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Table 5.8-8 Fermi 3 Operations Workforce Employment and Earnings Impacts

Estimated Employment Benefits with Multiplier Impacts 

Total Man-years of Employment (1000 jobs, levelized, for 30 years) 30,000

A) PIA In-migrant Oper. Man-years (300*0.87*30) 7,830

B) PIA Resident Unemployed Man-years (600*0.09*30) 1,620

C) PIA Man-years Multiplier Applicable (A+B) 9,450

D) Employment Multiplier, Utility Sector 2.3549

E) PIA Man-years, Multiplier Applicable (C*D) 22,254

F) PIA Man-years not Multiplier Applicable (600*0.91*30)+(100*30) 19,380

G) Total Man-years of Employment in PIA (E+F) 41,634

H) Regional Man-years not in PIA ((300*0.13*30) 1,170

I) Total Regional Impact, with PIA multiplier impact (H + G) 42,804

Estimated Earnings Benefits with Multiplier Impacts, $2008 

Total Earnings Estimate (1000*30*$66,868) $2,006,040,000

J) PIA In-migrant operations earnings (300*0.87*30*$66,868) $523,576,440

K) PIA Resident Unemployed Earnings (600*0.09*30*$66,868) $108,326,160

L) PIA Earnings Multiplier Applicable (J+K) $631,902,600

M) Earnings Multiplier 1.5247

N) PIA Earnings, Multiplier Applicable (L*M) $963,461,894

O) PIA Earnings Not Multiplier Applicable (600*0.91*30*$66,868)+(100*$66,868*30) $1,295,901,840

P) Total Earnings in PIA (N+O) $2,259,363,734

Q) Regional Earnings not in PIA (300*0.13*30*$66,868) $78,235,560

R) Total Regional Impact, with PIA multiplier impact (P+Q) $2,337,599,294

Note: The formulas shown in parentheses may differ slightly from the corresponding result due to rounding.
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Figure 5.8-1 Estimated Environmental Noise Emissions—A-Weighted Sound 
Pressure Level Contours (dB(A))—Resulting from Normal Operation 
(Fermi 3 Cooling Systems and Transformers)
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5.9 Decommissioning

Decommissioning is defined as permanently removing a nuclear facility from service and reducing
radioactive materials on the licensed site to levels that would permit termination of the NRC license.

5.9.1 Financial Assurance

A report and certification, per the specifications outlined in 10 CFR 50.75, is included in the
Decommissioning Funding Assurance Report in COLA Part 1.  In accordance with 10 CFR
50.75(c), Fermi 3 meets the minimum requirement for decommissioning expenses.

5.9.2 Environmental Impact

According to NUREG-1555, Section 5.9, studies of social and environmental effects of
decommissioning large commercial power generating units have not identified any significant
impacts beyond those considered in the Final Generic Environmental Impact Statement (GEIS) on
decommissioning (Reference 5.9-2).  The GEIS evaluates the environmental impact of the following
three decommissioning methods:

DECON – The equipment, structures, and portions of the facility and site that contain
radioactive contaminants are removed or decontaminated to a level that permits termination
of the license shortly after cessation of operations.

SAFSTOR – The facility is placed in a safe stable condition and maintained in that state until
it is subsequently decontaminated and dismantled to levels that permit license termination.
During SAFSTOR, a facility is left intact, but the fuel has been removed from the reactor
vessel, and radioactive liquids have been drained from systems and components and
processed.  Radioactive decay occurs during the SAFSTOR period, thus reducing the
quantity of contaminated and radioactive material that must be disposed of during the
decontamination and dismantlement.

ENTOMB – This alternative involves encasing radioactive structures, systems, and
components in a structurally long-lived substance, such as concrete.  The entombed
structure is appropriately maintained, and continued surveillance is carried out until the
radioactivity decays to a level that permits termination of the license.

NRC regulations do not require a COL applicant to select one of these decommissioning
alternatives or to prepare definite plans for decommissioning at the time of the COL.  Pursuant to 10
CFR 50.82, planned decommissioning activities would be described after a decision has been
made by the licensee to cease operations.  Further, the choice of decommissioning methods, the
identification of disposal sites for waste, and other pertinent information required to develop
definitive plans would be determined by the conditions at the time.  Therefore, at this stage, a
general assessment of decommissioning environmental impacts is provided.

Decommissioning of a nuclear facility that has reached the end of its useful life is in essence an
environmental remediation and therefore has an overall positive environmental impact.  The main
adverse environmental impact, regardless of the specific decommissioning option selected, is the
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commitment of relatively small amounts of land for waste burial in exchange for the potential re-use
of the land where the facility is located.

NUREG-0586 indicates that the NRC has evaluated environmental impacts from decommissioning.
NRC-evaluated impacts presented in this report include: 1) occupational and population doses; 2)
impacts of waste management; 3) impacts to air and water quality; and 4) ecological, economic,
and socioeconomic impacts.  NRC also indicated (Reference 5.9-3) that the environmental effects
of greatest concern (i.e., radiation dose and releases to the environment) are substantially less than
the same effects resulting from reactor operations.  As such, Detroit Edison adopts by reference the
NRC conclusions regarding environmental impacts of decommissioning presented in
NUREG-0586.

In addition, a DOE study (Reference 5.9-4) indicated that projected physical plant inventories
associated with the ESBWR design would generally be less than those for currently operating
power reactors.  This is due to the advances in technology and the use of passive support systems
that have significantly simplified and reduced inventories of electrical cabling, piping, pumps,
motors, instrumentation and controls wiring, building size and concrete volume typically used in
contemporary power plants. (Reference 5.9-1) This ultimately reduces the overall quantity of
contaminated and non-contaminated waste required for disposal, along with transportation to and
from disposal sites.  Additionally, the ESBWR is designed to reduce accumulation of radioactivity in
plant components (DCD Section 12.1.2.2.3).  Unlike existing BWRs, the ESBWR has only one
significant source of radiation in the containment post operation—the reactor core (DCD Section
12.2.1.1).  It also includes a number of design features as described in DCD Section 12.1.2.1 to
maintain low occupational doses during decommissioning.  Further, the new facility is situated on
the existing Fermi site and is contained within the original site boundaries, not requiring
encroachment onto additional property that is not already designated for use in power production.
Therefore, the estimated environmental impacts of decommissioning presented in NUREG-0586
are reasonably expected to bound the impacts of decommissioning an ESBWR at Fermi.

Regardless of the option chosen in the future, decommissioning must be completed within 60 years
of permanent cessation of plant operations per 10 CFR 50.82(a)(3).  Fermi 3 would be operated
until the approved combined license expires and then decommissioning activities would be initiated
in accordance with NRC requirements.  In accordance with 10 CFR 50.82, these decommissioning
activities would include the following submissions:

1. Written certification to the NRC within 30 days of the decision to permanently cease
operations per 10 CFR 50.4(b)(8);

2. Written certification to the NRC once the fuel has been permanently removed from the
reactor vessel per 10 CFR 50.4(b)(9);

3. A post-shutdown decommissioning activities report (PSDAR) to the NRC within two
years after permanent cessation of operations per 10 CFR 50.82(a)(4), detailing
planned decommissioning activities, schedule for the accomplishment of significant
milestones, estimated decommissioning costs, and documentation showing that the



5-188 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

environmental impacts associated with the site-specific decommissioning activities are
bounded by appropriate previously issued environmental impact statements and;

4. A license termination plan at least two years before termination of the license date, per
10 CFR 50.82(a)(9), which includes: site characterization, identification of remaining
dismantlement activities, plans for site remediation, detailed plans for the final radiation
survey, a description of the end use of the site (if restricted), an updated site-specific
estimate of remaining decommissioning costs and a supplement to the environmental
report describing any new information or significant environmental change associated
with the proposed termination activities.

During decommissioning of Fermi 3 facilities, radiological doses would be controlled with
appropriate work procedures, shielding, and other control measures similar to those used during
plant operations.  Experience with decommissioned power plants has shown that the occupational
exposures during the decommissioning period are comparable to those associated with refueling
and plant maintenance of an operational unit (Reference 5.9-2).  Each decommissioning alternative
has radiological impacts resulting from the transport of materials to disposal sites.  The expected
impact from this transportation activity would not be significantly different from that associated with
normal operations.

Based on the factors described above, it can be reasonably concluded that the environmental
impacts resulting from decommissioning proposed Fermi 3, after it ceases operations, are bounded
by those presented in NUREG-0586.  Pursuant to 10 CFR 50.82(a)(4), a further analysis would be
provided at the time of decommissioning, when the activities and schedule are known, to
demonstrate that the previously estimated impacts are still bounding.

5.9.3 References

5.9-1 GE-Hitachi Nuclear Energy, “ESBWR Design Control Document – Tier 2,” Revision 6, 
August 2009.

5.9-2 U.S. Nuclear Regulatory Commission, “Final Generic Environmental Impact Statement on 
Decommissioning of Nuclear Facilities,” NUREG-0586, Supplement 1, November 2002.

5.9-3 U.S. Nuclear Regulatory Commission, “Final Generic Environmental Impact Statement on 
Decommissioning of Nuclear Facilities,” NUREG-0586, August 1988.

5.9-4 U.S. Department of Energy, “Study of Construction Technologies and Schedules, O&M 
Staffing and Cost, Decommissioning Costs and Funding Requirements for Advanced 
Reactor Designs,” Volume 1, May 27, 2004.
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5.10 Measures and Controls to Limit Adverse Impacts During Operation

This section summarizes adverse environmental impacts of operation, as well as controls to limit
these impacts.  Table 5.10-1 shows the cause-and-effect relationships between operation
environmental impacts and actions and affected environmental resources.  Significance levels
SMALL (S), MODERATE (M), and LARGE (L) are determined assuming that measures and
controls are implemented for each impact.  If a range of effect is expected, then two significance
levels are assigned, such as M-L, meaning a MODERATE to LARGE impact.  The levels of impact
significance (S, M, and L) are defined below:

SMALL Environmental effects are not detectable or are so minor that they neither destabilize
nor noticeably alter any important attribute of the resource.  For the purposes of
assessing radiological impacts, the NRC has concluded that those impacts that do
not exceed permissible levels in the NRC’s regulations are considered small.

MODERATE Environmental effects are sufficient to alter noticeably, but not to destabilize,
important attributes of the resource.

LARGE Environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.

Table 5.10-1 also summarizes specific measures and controls (both preventative and mitigative) to
alleviate operation impacts.  Each “Impact Description or Action” attribute is assigned a number,
and each “Specific Measures and Controls” attribute is assigned a number that corresponds to the
respective “Impact Description or Action.”  The assignment of significance levels (S, M, and L) in
Table 5.10-1 is based on the assumption that the corresponding measures and controls have been
taken for each impact.  The measures and controls described in Table 5.10-1 are considered
reasonable from practical, engineering, and economic standpoints.  The measures and controls are
generally accepted practices within the utility industry, and stem from guiding statutes and
regulatory requirements.  These measures and controls, therefore, are appropriate and not
expected to create a hardship for Detroit Edison.

5.10.1 References

None.
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Table 5.10-1 Summary of Measures and Controls to Limit Adverse Impacts During Operation (Sheet 1 of 19)

Environmental 
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5.1 Land-Use Impacts

5.1.1 Site and 
Vicinity

S S S S S 1)  Erosion

2)  Traffic

3)  Noise

4)  Plant operation may affect 
nearby agricultural lands through 
salt deposition.

1)  Limit disturbance of vegetation to the impact area 
within the site designated for Fermi 3 construction.

1 and 2)  Minimize potential impacts through use of 
BMPs and compliance with SWPPP requirements.

2)  Use of existing roads will minimize traffic impacts 
to land use. Heavy traffic during plant outage shift 
changes is a short-term duration activity.

3)  Noise from Fermi 3 is expected to be similar to 
ambient noise levels. Mitigation measures for noise 
are not required.

4)  The deposition rates are well within the 
NUREG-1555 acceptable levels that would generally 
not be damaging to plants.

4)  Drift eliminators are incorporated into the design 
of the cooling towers to minimize the potential for salt 
deposition, especially to nearby agricultural lands. 
Mitigation beyond the proposed drift eliminators is 
not required.

4)  Natural draft and mechanical draft cooling towers 
and the heat dissipation system will be monitored 
during operation under rules and regulations 
governing these systems.
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5.1.2 
Transmission 
Corridors and 
Offsite Areas (not 
within control of 
Detroit Edison)

S S 1)  Project implementation 
restricts use of land for most 
purposes other than utility 
projects.

2)  Maintenance on the existing 
transmission line corridors 
continues to impact land.

3)  Erosion and compaction of 
soils from construction vehicles 
when maintaining corridor.

Since the transmission corridors are controlled and 
operated by ITCTransmission, the following 
measures are considered as typical.

1)  To the extent feasible, avoid disturbances on 
critical or sensitive habitats/species.

1 and 2)  ITCTransmission is expected to consider 
maintenance decision impacts and tailor 
maintenance to the environment of each portion of 
the line before performing the work.

2)  Limit vegetation removal to the minimal amount 
needed to ensure safe operation of the transmission 
lines within the corridors or rights-of-way.

3)  Use existing access roads, postpone work during 
wet ground conditions, use BMPs from the SWPPP, 
maintain grass cover in the corridor to avoid bare 
areas and erosion, and restrict vehicles to within the 
corridor.

3)  Use helicopter to conduct transmission corridor 
maintenance inspections. This will reduce traffic on 
the access roads and reduce the need to cut 
vegetation along the entire corridor at one time.

Table 5.10-1 Summary of Measures and Controls to Limit Adverse Impacts During Operation (Sheet 2 of 19)

Environmental 
Resource 
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Impact Category and Level of Impact 
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5.1.3 Historic 
Properties

S S S S 1)  Noise produced from normal 
station operations could affect 
nearby historic resources.

2)  Erosion or silting-over of 
shoreline archaeological sites.

3)  Damage to archaeological 
sites through onsite ground 
disturbing activities.

4)  Visual impacts to site and 
vicinity above-ground resources.

1)  The closest above-ground historic resource is 
located 0.5 mile from the construction site, and all 
others are located 2 to 3 miles distant. Noise-related 
impacts are not substantial, and no measures or 
controls are necessary.

2)  Surveys onsite shoreline did not identify any 
archaeological resources. Shoreline stabilization 
may be required if NRHP-eligible archaeological 
resources are encountered during station operation.

3)  The site exhibits low potential for containing 
archaeological sites in an undisturbed context. 
Station operation is unlikely to impact significant 
archaeological sites. Appropriate controls will be 
used during post-construction excavation activities to 
ensure compliance with the Native American Graves 
Protection and Repatriation Act.

4)  Fermi 3 project area contains an existing power 
plant with two cooling towers. Station operation 
would not introduce a new element that would 
contribute to the loss of historic integrity of 
site-vicinity historic above-ground resources, and no 
measures or controls are necessary.

Table 5.10-1 Summary of Measures and Controls to Limit Adverse Impacts During Operation (Sheet 3 of 19)

Environmental 
Resource 
Categories

Impact Category and Level of Impact 
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5.2 Water Related Impacts

5.2.1 Hydrologic 
Alterations and 
Plant Water 
Supply

S 1)  Impact on water in Lake Erie. 1)  Primary hydrologic alteration from operation of 
Fermi 3 is reduction in water levels during drought. 
The volume of water used by Fermi 3 is very minimal 
compared to other neighboring uses and the size of 
Lake Erie.

5.2.2 Water Use 
Impacts

S 1)  Fermi 3 water use could affect 
other water users. 

1)  Water users would not be affected because there 
is adequate water supply for users and Fermi 3. No 
mitigation measures are expected to be necessary.

5.2.3 Water 
Quality Impacts

S S S S S 1)  Discharge 
wastewater/thermal effluent.

2)  Turbidity from dredging.

1)  Effluent limitations and controls for Fermi 3 are 
expected to be similar to those required under the 
NPDES permit for operation of Fermi 2.

1)  Fermi 3 operations will comply with permits 
issued under the Federal Water Pollution Control Act 
Sections 401 and 402, as administered by the 
MDEQ. These permits define allowable discharges 
and actions required to minimize impacts.

Table 5.10-1 Summary of Measures and Controls to Limit Adverse Impacts During Operation (Sheet 4 of 19)

Environmental 
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5.3 Cooling System Impacts

5.3.1 Intake System

5.3.1.1 
Hydrodynamic 
Impact and 
Physical
Impacts

S S S 1)  Turbidity may temporarily 
increase in Lake Erie due to 
periodic dredging and scouring at 
the intake structure.

2)  Silt buildup.

1)  Short-term duration activity. Rock groins limit 
turbidity to the intake bay.

2)  No mitigation measures are practical.

5.3.1.2 Aquatic 
Ecosystems

S S S 1)  Some species are killed by 
impingement, entrapment, or 
entrainment by the intake 
system.

1)  The closed-cycle cooling system will significantly 
reduce adverse effects from impingement and 
entrapment.

1)  Maintain a low intake velocity ( 0.5 fps).

1)  Design intake screens with appropriate mesh size 
and include a trash rack. Regular washing of the 
intake screens will minimize impingement.

1)  Location of Fermi 2 and Fermi 3 intakes in the 
same area will reduce entrapment.

Table 5.10-1 Summary of Measures and Controls to Limit Adverse Impacts During Operation (Sheet 5 of 19)

Environmental 
Resource 
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Impact Category and Level of Impact 
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5.3.2 Discharge System

5.3.2.1 Thermal 
Description and 
Physical
Impacts

S S S 1)  Thermal.

2)  Turbidity.

3)  Scouring.

4)  Siltation.

1)  The diffuser will be designed to minimize the size 
of the thermal mixing zone, in both lateral and 
vertical extent.

2 and 3)  The diffuser will be designed to minimize 
bottom scour and associated turbidity. Localized 
armoring may be required to reduce bottom scour.

4)  Discharge location and orientation of discharge 
ports would minimize siltation resulting from turbidity 
at the diffuser ports. Diffuser design would reduce 
concentrated silt buildup through discharge points 
spaced approximately 17 feet apart. No additional 
mitigation is expected to be necessary. 

5.3.2.2 Aquatic 
Ecosystems

S 1)  Thermal.

2)  Chemical.

3)  Physical.

1)  The diffuser will be designed to minimize the size 
of the thermal mixing zone, in both lateral and 
vertical extent. No additional mitigation measures 
are expected to be necessary.

2)  Compliance with NPDES permit effluent limits 
and use of one Lake Erie outfall for Fermi 3 will 
minimize chemical impacts.

3)  Minimization of scouring may be achieved 
through the use of riprap around the submerged 
discharge port as well as upward orientation of 
discharge ports.
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5.3.3 Heat-Discharge System

5.3.3.1 Heat 
Dissipation to the 
Atmosphere

S 1)  Cooling towers may produce 
steam plumes, fogging/icing, 
cloud formation, plume 
shadowing, humidity, and 
additional precipitation.

2)  Small quantities of waste salts 
and chemicals are discharged 
into the atmosphere.

1)  Analyses indicate low occurrence of plumes and 
fogging. Cooling tower design uses Best Available 
Technology to reduce evaporative losses. Impacts 
are anticipated to be small and mitigation measures 
are not required.

2)  Cooling water is treated prior to discharge to 
reduce salt concentration.

Implementation of measures and controls 1 and 2 
provides adequate mitigation. No additional 
mitigation is expected to be necessary.

5.3.3.2 Terrestrial 
Ecosystems

S S S 1)  Operating noise has minor 
impact to wildlife.

2)  Small quantities of waste salts 
and chemicals are discharged 
into the atmosphere.

3)  Minor impact from avian 
collisions with towers or power 
lines.

1)  No mitigation measures are expected to be 
necessary.

2)  Concentrations are not high enough to adversely 
impact soil, air, or vegetation. No mitigation 
measures are expected to be necessary.

3)  No mitigation measures are expected to be 
necessary.
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5.3.4 Impacts to 
the Public

S S S S 1)  Etiological agents associated 
with cooling towers and thermal 
discharges can impair human 
health.

2)  Risk to site workers, such as 
maintenance personnel, from 
etiological agents resulting from 
additional thermal discharges to 
the Fermi site cooling towers.

3)  The sound level for the 
natural draft cooling tower is 
expected to be between 55 and 
60 dB(A) at 1000 feet.

1)  Temperature increases in Lake Erie due to 
increased thermal discharges will be limited to a 
small area. Centers for Disease Control documents 
through 2006 indicates no outbreaks of waterborne 
diseases in Monroe County associated with Lake 
Erie and existing Fermi facility operation.

2)  The operations of the Fermi 3 would comply with 
all relevant OSHA regulations.

3)  The noise level at the property line is expected to 
remain below the limit of 65 dB(A) recommended in 
NUREG-1555.

Implementation of measures and controls 1 through 
3 provides adequate mitigation. No additional 
mitigation is expected to be necessary.
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5.4 Radiological Impacts of Normal Operation

5.4.1 Exposure 
Pathways

S S S 1)  Discharges of radioactive 
gases to the environment.

2)  Potential exposure of humans 
to low doses of radiation.

3)  Relatively small planned 
discharges of radioactive liquids 
to Lake Erie.

4)  Exposure of humans and 
biota to radioactive liquid through 
ingestion, immersion or contact 
with contaminated water or 
shoreline soil, and ingestion of 
contaminated food chain 
components.

5)  Exposure to radioactive gases 
through airborne radioactivity, 
deposited activity, ingestion of 
contaminated agricultural 
products, and direct radiation 
from the facility during operation.

1-5)  Planned releases of radiation are within dose 
limits prescribed under 10 CFR 20.

1-5)  Detroit Edison has a comprehensive plan for 
routinely periodically monitoring of radiation 
pathways and releases on receptors.

3)  Effluent discharges must comply with 
requirements specified in 10 CFR 20. 

No additional mitigation is required.
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5.4.2 Radiation 
Doses to 
members of the 
Public

S Refer to impacts listed for 5.4.1. Refer to mitigations listed for 5.4.1.

5.4.3 Impacts to 
Members of the 
Public

S Refer to impacts listed for 5.4.1. Refer to mitigations listed for 5.4.1.

5.4.4 Impacts to 
Biota Other than 
Members of the 
Public

S S 1)  Potential doses to biota 
originate from liquid and gaseous 
effluents.

2)  Biota can receive radioactive 
doses via contact with 
contaminated water or soil and 
through ingestion.

1 and 2)  Calculated doses are within regulatory 
limits of 40 CFR 190. No mitigation is required.

No additional mitigation is required.

Table 5.10-1 Summary of Measures and Controls to Limit Adverse Impacts During Operation (Sheet 10 of 19)

Environmental 
Resource 
Categories

Impact Category and Level of Impact 

Impact Description or 
Action Specific Measures and ControlsN

o
is

e 

E
ro

si
o

n
/S

ed
im

en
t 

A
ir

 Q
u

al
it

y
/D

u
st

 

T
ra

ff
ic

 

E
ff

lu
en

ts
 a

n
d

 w
as

te
s 

S
u

rf
ac

e
-w

at
er

 Im
p

ac
ts

 

G
ro

u
n

d
w

at
er

 Im
p

ac
ts

 

L
an

d
 U

se
 p

ro
te

c
ti

o
n

/r
es

to
ra

ti
o

n
 

W
a

te
r-

u
se

 p
ro

te
c

ti
o

n
/r

es
to

ra
ti

o
n

 

T
er

re
st

ri
al

 E
c

o
sy

st
em

 Im
p

a
ct

s 

A
q

u
a

ti
c 

E
co

sy
s

te
m

 Im
p

ac
ts

 

S
o

c
io

ec
o

n
o

m
ic

 Im
p

ac
ts

 

R
ad

ia
ti

o
n

 E
xp

o
su

re
 t

o
 

O
th

er
 S

it
e-

S
p

e
ci

fi
c 

Im
p

a
ct

s 



Fermi 3 5-200 Revision 2
Combined License Application February 2011

5.5 Environmental Impacts of Waste

5.5.1 
Non-radioactive 
Waste System 
Impacts

S S S S S S 1)  Management of 
Non-radioactive waste including 
discharges of air emissions and 
wastewater.

2)  Management of 
Non-radioactive waste including 
non-hazardous dumpster waste, 
debris, dredge spoils, and 
recyclable supplies.

3)  Management of 
Non-radioactive hazardous 
waste

1)  All releases from Fermi 3 including discharges to 
waste and discharges to air are in compliance with 
applicable regulations, permits, and procedures. The 
activity does not warrant mitigation.

2)  All wastes transferred offsite are managed in 
licensed facilities and in compliance with applicable 
regulations, permits, and procedures. The activity 
does not warrant mitigation.

3)  All hazardous wastes are accumulated on site in 
accordance with all applicable regulations and 
transferred offsite to licensed/permitted facilities in 
compliance with applicable regulations, permits, and 
procedures. The activity does not warrant mitigation.

Implementation of measures and controls 1 through 
3 provides adequate mitigation. No additional 
mitigation is expected to be necessary.
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5.5.2 Mixed Waste 
Impacts

S S 1)  Management of mixed waste 
including temporary onsite 
storage.

2)  Management of mixed waste 
including offsite disposal.

1)  All onsite management will be in compliance with 
applicable regulations and procedures. Exposure to 
employees and the public is minimized through 
isolated storage and monitored in accordance with 
all applicable regulations and procedures. The 
activity does not warrant mitigation.

2)  Offsite shipment, treatment, and disposal of 
mixed wastes will be in compliance with applicable 
regulations and procedures. The activity does not 
warrant mitigation.

Implementation of measures and controls 1 and 2 
provides adequate mitigation. No additional 
mitigation is expected to be necessary.
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5.6 Transmission System Impacts

5.6.1 Terrestrial 
Ecosystems

S

1)  Right-of-way maintenance 
impacts on important terrestrial 
species or habitats.

Since the transmission corridors are controlled and 
operated by ITCTransmission, the following 
measures are considered as typical.

1)  Existing corridor and towers would be used and 
the proposed substation addition is located on 
previously disturbed land.

1)  No pesticides or herbicides is expected to be 
minimized to manage ROW vegetation.

1)  ROW inspections mainly completed by airplane.

1)  No important species or habitats would be 
affected by the transmission system. The new lines 
will be installed on the same towers as the existing 
line, where possible, so will be incidental to existing 
conditions. Area wildlife already has adjusted to the 
existing line and substation so a new line and a new 
or expanded substation will not have a long-term 
effect. The species and habitat along the new 
transmission route are similar to the existing route, 
and so would similarly be expected to be unaffected 
long-term.

Implementation of the above measures and controls 
provides adequate mitigation. No additional 
mitigation is expected to be necessary.
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5.6.2 Aquatic 
Ecosystems

S S S 1)  Right-of-way impacts on 
wetlands and other waterbodies.

1)  Line construction will be designed to avoid 
wetlands or other waterbodies to the maximum 
extent possible. Any unavoidable impacts would be 
subject to regulatory permit conditions.

5.6.3 Impacts to 
Members of the 
Public

S S 1)  The operation and 
maintenance of the new 
transmission system may result 
in visual impacts, electric shock 
hazards, electromagnetic field 
exposure, noise impacts, and 
radio and television interference.

1)  To reduce the potential for vehicle-to-ground 
short-circuit shock to vehicles parked beneath the 
lines, the existing transmission lines are currently 
designed to provide clearances consistent with the 
NESC 5 mA rule.

1)  The transmission lines associated with Fermi 3 
are designed to be corona-free up to their maximum 
operating voltage.

Implementation of the above measures and controls 
provides adequate mitigation. No additional 
mitigation is expected to be necessary.
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5.7 Uranium Fuel Cycle and Transportation Impacts

5.7.1 Uranium 
Fuel Cycle and 
Transportation 
Impacts

S S S S S 1)  Operation of the plant will 
render some offsite land (at 
waste disposal facilities) 
unusable for other purposes 
because of accumulated 
radioactive material.

2)  Water discharged to 
waterbodies or ground.

3)  Fossil fuel used.

4)  Chemical releases into 
surface waters.

5)  Radioactive gas releases.

6)  Radioactive waste disposal.

7)  Worker exposure to radiation.

1)  Land use relative to other power generation 
technologies is small enough that mitigation to 
recover quality and opportunity land cost would be 
uneconomical and likely ineffective.

2)  Water discharged is only a small fraction of other 
power generation technologies, and normal controls 
are sufficient to manage the minimal impacts.

3)  Fossil fuel used for uranium fuel shipment and 
waste transport is small relative to net production of 
fossil fuels.

4)  Chemical discharges into navigable waters are 
subject to NPDES regulatory discharge permit 
requirements, thus assuring minimum impact.

5)  Prior studies indicate that existing controls reduce 
exposure to acceptable levels.

6)  Existing storage controls limit potential exposure.

7)  Existing controls limit worker exposure to 
acceptable levels. Transportation of reactor fuel 
closely monitored and exposure potential is minor.
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5.7.2 
Transportation of 
Radioactive 
Materials

S 1)  Exposure to fuel transported 
to plant or spent fuel to storage.

1)  The ESBWR technology meets the conditions 
delineated in 10 CFR 51.52 and worker or public 
exposures are within regulated safe limits. 
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5.8 Socioeconomic Impacts

5.8.1 Physical 
Impacts of Station 
Operation

S S M S S 1)  Potential for increased traffic 
and accidents with increased 
operational-related traffic on 
North Dixie Highway near Fermi 
Drive.
2)  Air pollution, emissions, and 
effluents can affect humans in the 
primary impact area.
3)  Potential noise impacts (some 
noises are temporary, others will 
be permanent) to Fermi 3 
workers and residents near the 
transmission corridor and Fermi 
3.

1)  Detroit Edison will pursue level of service analysis 
at the appropriate time and in conjunction with the 
Michigan Department of Transportation (MDOT), the 
Monroe County Road Commission, and other 
appropriate agencies. Once completed, the 
appropriate mitigation measures will be determined.
1)  Stagger shifts, encourage carpooling, and 
schedule deliveries to avoid shift changes or 
commute times.
2)  Monitor the release of waste emissions & 
effluents.
3)  Although most operational noise is expected to be 
similar to ambient noise levels, train and 
appropriately protect Fermi 3 employees as needed 
to reduce their risk of noise exposure. Noise 
mitigation measures are not required.
3)  Sound attenuation measures as part of the 
standard mechanical draft cooling tower should be 
sufficient to limit the noise impact. Infrequent 
operation of the mechanical draft cooling towers 
would further reduce noise impacts.
3)  Transmission lines are typically designed to be 
corona free up to their maximum operating voltage. 
No additional mitigation measures are necessary.
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5.8.2 Social and 
Economic Impacts

S S S 1)  Population will increase as 
operational workers move in to 
the primary impact area, creating 
a small increase in demand for 
housing in Monroe, Wayne, and 
Lucas counties.

2)  Beneficial impact to regional 
economy and tax revenue.

3)  Increased operational-related 
populations may affect provision 
of public services, 
tourism/recreation, and public 
utilities.

4)  A net increase of 305 
students would be expected to 
attend schools in the primary 
impact area.

5)  Beneficial impact on local 
employment as Fermi 3 becomes 
operational. 

1)  No mitigation measures are deemed necessary.

2)  The impact will be beneficial and therefore no 
mitigation required.

3 and 4)  Services supported by user fees. No further 
mitigation measures are deemed necessary.

5)  Beneficial impact, so no mitigation is necessary.

5.8.3 
Environmental 
Justice Impacts

S S S S S 1)  No disproportionately high, 
adverse impacts have been 
identified in the primary impact 
area.

1)  No mitigation measures are deemed necessary.
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5.9 Decommissioning

5.9 
Decommissioning

S 1)  Disposal of contaminated 
wastes.

1)  Required procedures outlined in 10 CFR 50.82 
reduce potential impacts to acceptable levels.

Table 5.10-1 Summary of Measures and Controls to Limit Adverse Impacts During Operation (Sheet 19 of 19)
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5.11 Cumulative Impacts Related to Station Operation

A cumulative impact is defined as "the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable
future actions regardless of what agency (federal or non-federal) or person undertakes such other
actions.  Cumulative impacts can result from individually minor, but collectively significant actions
taking place over a period of time" (40 CFR 1508.7).  This section examines the cumulative
environmental effects from Fermi 3 operation along with impacts from past, current, and anticipated
future activities at the Fermi site and the surrounding area.  This section also considers renewal of
the operating licenses for Fermi 2 and Fermi 3 and the cumulative impacts from operating both
units on the affected environment.

Impacts from Fermi 3 operation categorized as SMALL when considered alone could result in
MODERATE or LARGE impacts when considered in combination with the impacts of other actions
that could affect each resource area.  For resources of concern in the area, SMALL individual
impacts cumulatively have greater importance if they contribute to the decline of existing resources.

Potential cumulative impacts of operating an additional facility at the Fermi site were considered for
this analysis.  Past actions are limited to those related to the existing Fermi 2.  Present actions are
defined as major projects in progress at the time of the Fermi 3 COL application until the projected
finish of Fermi 3 construction.  Future actions are those major projects reasonably foreseeable
during construction and subsequent operation of Fermi 3.  The geographical area over which past,
present, and future actions could contribute to cumulative impacts depends on the resource area
being analyzed and is discussed in each section of the ER.

Most of the past environmental impacts that occurred at the Fermi site were associated with the
construction and operation of the existing Fermi 2 and the decommissioned prototype Fermi 1.
These actions include the construction and operation of the two nuclear reactors and associated
facilities.

Following Fermi 3 construction, the site configuration at Fermi will consist of a Protected Area
shared by both Fermi 2 and Fermi 3.  Structures from the decommissioned Fermi 1 will be removed
from the site and the reclaimed area will support construction and operation of Fermi 3.  The new
Fermi Drive will be used as the main site access; the existing Fermi Drive may be retained as a
secondary access road or abandoned.

The vicinity of the Fermi site is used primarily for cropland and pasture.  Land use onsite and within
the 7.5-mile vicinity is discussed in Subsection 2.2.1.  Most of the Fermi site (roughly 52 percent
before construction) is dedicated to the DRIWR, with the remainder containing the Fermi 2 and
Fermi 3 facilities, access and service roads and related outbuildings.

The Fermi 3 cooling system is discussed in Subsection 3.4.1.  Heat dissipation to the atmosphere
from operation of the Fermi cooling tower and the effects of the cooling tower plumes and drift are
discussed in detail in Subsection 5.3.3.1.  The impacts of the cooling tower plumes regarding salts,
fogging, and icing on the Fermi site are discussed in Subsection 5.3.3.2.  Salt deposition is not
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likely to be a concern for agricultural producers because most cooling tower drift impacts will be
confined to the site, with minimal drift reaching beyond the site property boundary.

5.11.1 Land Use

The geographic area considered for potential cumulative impacts to land use from Fermi 3
operation encompasses a 7.5-mile area centered on the Fermi site (Figure 2.1-2).

Cumulative impacts to land use include new development to accommodate workers and
worker-related services.  Development would result in land conversion from forested and
agricultural land to various development types, such as housing, gas stations and shopping
centers.  Impacts from general work force changes are expected to be minor since the operations
work force is expected to relocate from a wider area than Monroe County, which may include the
metro regions of Detroit, Michigan and Toledo, Ohio.  Because the work force will be dispersed over
these larger cities in the labor supply region, the induced impacts on land use (from operations of a
new unit at the Fermi site) can be easily absorbed within the surrounding region.  The exception is
the vicinity of the Fermi site.  Historically, the area contained within the Fermi site was agricultural
and undeveloped lands undergoing slow development.  Therefore, cumulative impacts would
accrue with more effect, positive or negative, within Frenchtown Township nearest the Fermi site.

As discussed in Subsection 4.1.1, approximately 155 acres of the Fermi site will be permanently
occupied by facilities associated with Fermi 3 until the unit is decommissioned.  The existing Fermi
2 facility occupies 172 acres, including the remaining Fermi 1 structures.  Proposed operation of
Fermi 3 will contribute to changing land use within the Fermi site.  Fermi 3 operation is not likely to
encourage offsite industrial or urban development on a scale similar to Fermi 2, in part because of
county and township zoning, which favors preservation of agricultural and rural land use.  No
large-scale industrial or commercial projects are planned near the Fermi site.  Following
construction of Fermi 2, Monroe Country did not experience increased development and similar
results are expected for Fermi 3.  Fermi 3 has a projected commercial in-operation date of 2020,
which will spread any projected impacts over a greater length of time, making it less likely to have
any discernible cumulative impacts.  Because Fermi 3 construction will comply with all applicable
county and township land use and zoning regulations, the cumulative impacts from Fermi 3
operation are anticipated to be SMALL.

As noted in Subsection 2.2.2.2, an ITCTransmission study has indicated that a separate switchyard
and three new transmission lines will be needed for power output from the proposed Fermi 3.  It is
assumed that the existing Milan Substation may be expanded from its current size of 350 by 500
feet to an area approximately 1,000 by 1,000 feet to accommodate the addition of the three new
transmission lines.  This expansion would be into maintained grass and agricultural areas.  The
proposed expansion of the transmission corridor would affect predominately agricultural or forested
land along the approximate 29.4-mile route.

The new transmission route would pass through Monroe, southwest Wayne, and southeast
Washtenaw Counties along an assumed 300-foot wide corridor currently used or previously
characterized for transmission purposes, thereby avoiding environmentally sensitive areas, such as
population concentrations, National Forest lands, military installations, large bodies of water, wildlife
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preserves and refuges, state parks, state commemorative areas and major transportation facilities.
The transmission upgrades within the previously developed eastern 18.6 miles of corridor are
expected to be minimal, since the reconfiguration of existing conductors would largely allow for the
use of existing infrastructure to create the new lines, access for installing additional lines is good,
and the ROW is maintained.  Impacts from construction are primarily limited to the western 10.8
miles of the corridor where both tower and steel pole installation could occur and some clearing will
be required.  Potential impacts are limited to wetlands within the assumed 300-foot wide ROW
during construction, and SMALL operational impacts to the offsite transmission corridor are
anticipated.

The operational impact of Fermi 2 was found to be small in previous studies.  All known planned
major projects, principally Fermi 3 and the offsite transmission corridor, would be subject to
applicable state or federal environmental review and compliance requirements.  Only minor impacts
to land use in Monroe County were identified from past Fermi activities and land use impacts
projected into the future in Monroe, Wayne and Washtenaw Counties are expected to be SMALL.
Mitigation for unavoidable impacts will be subject to permit and regulatory compliance
requirements.

5.11.2 Air Quality

This analysis focuses on air impacts to Fermi site and contributions to the region by Fermi 3
operation.  The Fermi site is located in an attainment area for all EPA listed criteria pollutants.
Impacts to air quality would primarily be from backup and emergency equipment (e.g. diesel
generators and fire fighting equipment) and the cooling tower.  Combustion sources burning fossil
fuels are not typically sources of odor emissions as effluent streams rich in odorous compounds
such as hydrogen sulfide are not processed.  Additionally, no open burning will occur during the
operational phase.  Vehicle traffic would contribute to emissions, both directly from vehicle
operation and from fugitive dust on unpaved surfaces, but these emissions are considered
temporary and negligible.

Air emissions of criteria pollutants from Fermi 2 and Fermi 3 will be minor given the lack of
significant gaseous exhausts of effluents to the atmosphere by nuclear facilities under normal
operating conditions.  Sources of air emissions for the proposed Fermi 3 facility are two standby
diesel generators, an auxiliary boiler, a diesel fire pump, a natural-draft cooling tower, and a
mechanical draft cooling tower.  The combustion sources used are selected for efficiency and
operated with good combustion practices on a limited basis throughout the year (often only for
testing).  Given their small size and infrequent operation, these emissions will not only have little
effect on the Fermi vicinity, but will have minimal impact on local and regional air quality.  Final
emissions will depend on specific equipment selected for implementation, but emissions from all
equipment will be within air quality regulatory guidelines set by federal and state agencies.
Emissions of criteria pollutants from Fermi 3 will be cumulative with the impacts of the similar
equipment of Fermi 2.  Since such equipment is operated intermittently, the cumulative impact is
considered SMALL.
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The proposed cooling tower for Fermi 3 will not be a source of typical combustion-related criteria
pollutants or other toxic emissions.  However, small amounts of salt and particulate matter will be
emitted as drift.  The tower will be equipped with drift eliminators designed to limit drift to levels low
enough to avoid adverse effects to vegetation, including crops.  The height of the tower will allow for
good drift dispersion and prohibit localized concentrations of particulate matter.  The minor nature of
cooling tower effects on visibility and air quality, including potential for increases in ambient
temperature and moisture, icing, fogging and salt deposition, are discussed in further detail in
Subsection 5.3.3.

During Fermi 3 operation, no impacts associated with fugitive dust are expected near the Fermi site.
Access and maintenance roads within the site are infrequently traveled and any fugitive dust is a
temporary and limited discharge that will not affect regional air quality or result in non-attainment.

Air emissions at Fermi 3 will be controlled in accordance with local, state and federal laws.
Emissions are also subject to the compliance requirements and conditions of the Fermi 3 air permit
issued by the MDEQ.  Cooling tower salt deposition and drift impacts would not significantly affect
surrounding agricultural lands or vegetation since most such material would be contained within the
site.

Similarly, impacts from future potential industrial expansion in the Fermi vicinity would be SMALL
due to the restrictions under MDEQ and EPA new facility air permitting programs and associated
control and modeling criteria.  Operational impacts to air quality at the site and in the vicinity would
not affect land use on the site or near Fermi 3; therefore, cumulative impacts to air quality from
Fermi 3 operation would be SMALL and further mitigation is not warranted.

5.11.3 Water Use and Quality

This section focuses on water usage from Lake Erie as the primary surface waterbody supplying
and receiving Fermi water, and as the body of water that provides liquid pathways for both
radiological and non-radiological effluents.  Groundwater impacts also are discussed.

The geographical area for surface water in this analysis is the Lake Erie segment immediately
adjacent to Fermi.  The evaluation area for groundwater is Monroe County.

5.11.3.1 Surface Water Use

Michigan State law was amended effective February 28, 2006, to better manage water withdrawals.
The amendments changed reporting, registration, environmental protection standards and
permitting requirements for large quantity withdrawals from groundwater and surface water,
including the Great Lakes.  A large quantity withdrawal generally is a withdrawal greater than
100,000 gallons per day (GPD) averaged over a consecutive 30-day period.  New or increased
large quantity withdrawals are prohibited from causing an “adverse resource impact.”  An adverse
resource impact is defined as altering the ability of a waterbody to support a characteristic fish
population, as determined by comparing the groundwater contribution to stream flow against the
size of the watershed.  In general, taking too much water from a waterbody changes the types of
fish expected to be found in that waterbody.
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The amended law requires development of a water withdrawal assessment tool, which has not yet
been completed.  Until this tool is available, there is a rebuttable presumption that a new or
increased large quantity withdrawal will not cause an adverse resource impact if the withdrawal
location is farther than 1320 feet from the banks of a designated trout stream or if the withdrawal
depth of the well is at least 150 feet.  There must be strong evidence that a new or increased large
quantity withdrawal has caused or is likely to cause an adverse resource impact.

The Fermi 3 withdrawal for cooling water will qualify as a large quantity withdrawal from Lake Erie
(greater than 100,000 GPD withdrawn from a Great Lake) and a permit from MDEQ for the new
intake installation will be required.  In addition, because the water withdrawal assessment tool is not
available and the Fermi 3 site is not near a designated trout stream segment, adverse resource
impacts from Fermi 3 withdrawals are not likely.  All water withdrawn (less consumptive use) will be
returned to Lake Erie.

Lake Erie will be the primary source of water for Fermi 3, including an estimated maximum makeup
flow withdrawal of approximately 34,000 gpm (Subsection 3.3.1.1).  Discharge to Lake Erie would
be approximately 17,000 gpm during normal operations and much reduced when on standby
(Subsection 5.2.1).

The nearest user of Lake Erie water is the Frenchtown Township municipal water system.
However, because of the immense volume of water in Lake Erie and the extremely small proportion
of Lake Erie water that would be utilized, use conflicts are unlikely.

The cumulative impacts of Fermi 3 and other water withdrawal on Lake Erie water use will be
SMALL.

5.11.3.2 Surface Water Quality

Western Lake Erie receives major inflows from the Detroit River, Huron River, River Raisin and
Rouge River and from smaller drainages including Swan Creek and Stony Creek.  The River Raisin,
Huron River and Rouge River drain into the western basin of Lake Erie, affecting western basin
water quality near the Fermi site.  However, Fermi does not impact the water quality in these
streams (Subsection 2.3.3).  Lake Erie and Swan Creek are the two waterbodies most likely to be
directly affected by Fermi 3 operation (Subsection 2.3.1.1.3.1).  Swan Creek receives discharges
from the Fermi 2 plant which then enter Lake Erie, while Fermi 3 will discharge directly to Lake Erie.

The Fermi site lies within the Swan Creek Watershed.  Land use and human activities greatly
influence water quality in this watershed.  The most important parameters affecting water quality in
the Swan Creek Watershed are nutrient enrichment, pesticide contamination, sedimentation and
chemical contaminants such as organochlorine compounds, mercury and polychlorinated biphenyls
(PCBs).  Stormwater runoff contributes to elevated herbicide and nutrient concentrations
(Reference 5.11-2).  The potential water pollutant predicted during Fermi 3 construction is sediment
or dust entering Lake Erie, the surrounding streams or groundwater.

A review of water quality data collected by the U.S. Geological Survey (USGS) and the MDNR from
Lake Erie and the streams near the Fermi site demonstrates that impairments exist (described in
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Subsection 2.3.3).  The water quality data review (Subsection 2.3.3.1) identified turbidity, nutrients,
persistent organics, metals, and oils as challenges to Lake Erie water quality.  Fermi discharges are
not a contributor to Lake Erie impairment, as noted in Section 5.2.

Fermi 2 water discharged to Lake Erie has not had a measurable water quality impact, based on
the results of ongoing monitoring programs.  The existing Fermi 2 wastewater discharge permit
includes conditions intended by the MDEQ to be protective of Lake Erie water quality and the
streams receiving stormwater.  These conditions are based on an evaluation of facility operations,
facility wastewater discharges, and state and federal regulations and guidance (Subsection 5.2.2).
Fermi 3 operations will include similar impacts to those currently regulated and monitored for Fermi
2.  Because of the volume of Lake Erie water, the assimilation ability of Lake Erie for discharge
wastewater from Fermi 3 is expected to be scarcely affected by the addition of the new facility.  The
continuing limitations on the discharges from Fermi and other discharges to Lake Erie by NPDES
discharge permits and continuing regulation of water quality criteria in Lake Erie by the MDEQ and
EPA provide a regulatory system to manage impacts to water quality, reducing significant
cumulative impacts to a negligible level.

Based on the above factors, the expected cumulative impacts of discharges to Lake Erie water
quality from the continuing operation of Fermi 2 and the addition of Fermi 3 are expected to be
SMALL.

5.11.3.3 Groundwater Use

The main water source used during Fermi 3 construction will be Lake Erie.  There will be no major
hydrologic alterations from construction activity.  Except for dewatering during construction, no
groundwater use will occur during Fermi 3 operation, so impacts to groundwater are limited to
effluent discharges, which are regulated by the MDEQ.

5.11.3.4 Groundwater Quality

Existing operations of Fermi 2 have not resulted in significant, adverse impacts to groundwater
quality.  Groundwater sampling for a variety of physical and chemical parameters conducted in
2007 (summarized in Subsection 2.3.3.2) did not indicate apparent impacts from Fermi 2
operations.

Potential radioactivity release is monitored at Fermi 2 in compliance with the terms of the NRC
license and NRC regulations and is reported annually to the NRC (10 CFR 20).  This monitoring
includes semiannual sampling of radioactivity in groundwater up-gradient and down-gradient from
the Fermi site.  Monitoring program results indicate the levels of radionuclides monitored continue
to remain similar to results obtained in previous operational and pre-operational years.

The above information indicates that Fermi 2 has had no significant impact on groundwater quality.
Similarly, impacts from Fermi 3 operations are expected to be negligible.  The following
demonstrate the minimal opportunities for impacts to occur:

• Storage and use of chemicals and other potential groundwater pollutants are very limited at
Fermi.
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• Process operations and materials storage are in sealed buildings with monitored
containment and discharge points.

• Spills, leaks and releases of materials are prevented or managed by active programs at the
site, such as the SWPPP, SPCC Plan, use of appropriate chemical storage systems, and
inspection of material storage systems.

• Discharges from the site are controlled by the NPDES permit.

• Semi-annual groundwater monitoring for radioactivity will continue under terms of the
existing Fermi 2 NRC license and an anticipated license for Fermi 3.

• There are no other significant sources of radionuclides (i.e., other nuclear facilities) in the
area of consideration.

The cumulative impacts to groundwater from the operation of Fermi 2 and Fermi 3 are expected to
be SMALL.

5.11.4 Ecology

For this analysis, the geographic region encompassing past, present, and foreseeable future
actions is the 7.5-mile diameter area immediately surrounding Fermi.  After construction for Fermi 3
is complete, temporarily affected aquatic and terrestrial ecosystems are expected to return to
predominantly pre-construction conditions.  No other past, present, or future actions in Monroe
County were identified that could affect wildlife and wildlife habitat in ways similar to Fermi 3
operation (e.g., cooling tower noise; adverse effects to agricultural crops, ornamental vegetation or
native plants from cooling tower drift; or avian cooling tower collisions).

Cumulative impacts to terrestrial and aquatic ecosystems are discussed in more detail below.

5.11.4.1 Terrestrial Ecology

Construction and operation of Fermi 3 were evaluated to determine the relative contribution to
regional impacts on terrestrial resources.  Determinations for construction were discussed in
Section 4.7.  In this section, evaluations for operation of Fermi 3 are made concerning resource
attributes normally affected by cooling tower operation, transmission line operation and right-of-way
maintenance.

Impacts to terrestrial resources may include habitat alteration or conversion, adverse effects on
crops or ornamental vegetation, impediment to wildlife movement through habitats (travel
corridors), adverse effects to threatened or endangered species, changes in land use related to
traffic, noise, dust or suspended particulate matter, and maintenance activities, both onsite and in
offsite transmission corridors.

Habitat within the Fermi site is discussed with more detail in Subsection 2.4.1.  The primary habitats
present are forested areas, wetlands and agricultural fields, along with previously developed areas
(e.g., Fermi 1 location) that will be re-developed for the Fermi 3 project.  Forested and wetland
habitats will be reduced in extent because of Fermi 3 construction (Subsection 4.7.1), but Fermi 3
operation would not extend the changes to areas unaffected by past activities, construction of Fermi
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3 or operation of Fermi 2.  Areas west and south of the Fermi site are zoned for agricultural and
residential use and would be minimally affected by Fermi 3 operations.  Fermi 3 would have no
impact on area planning and zoning designations and will comply with local development plans,
further limiting any impacts.  While the acreage of some terrestrial habitats would be slightly
reduced, extensive areas of similar habitat nearby would remain.  County zoning prevents
large-scale development from converting natural habitats to developed areas, as has been
observed with Fermi 2 operations and a lack of related industrial or commercial development in the
region.  In the case of wetland habitats, mitigation would be undertaken to replace lost functions.
Wetland mitigation requirements will be subject to Clean Water Act Section permits administered by
the USACE and MDEQ after a Jurisdictional Determination is completed by USACE.

As described in Subsection 2.4.1.1.2, the Fermi 3 operation is not expected to block wildlife
movement through existing travel corridors, because Fermi 3 is being developed close to the
existing facility and existing transmission corridors are being used for linear facilities as much as
possible.  This limits the degree to which undeveloped habitats would be affected by any new
construction or operations.  Because wildlife have already adapted to the presence of Fermi 2 and
the existing transmission corridor, the addition of Fermi 3 is not a substantial change resulting in
destabilization of habitats.No designated critical habitat as defined by the USFWS is known to occur
on the Fermi site or nearby. As described in Subsection 2.4.1.2.1, correspondence from USFWS
did not report any federal protected plants or wildlife as occurring on or near the Fermi site. The
MDNR indicated that two state-listed protected species, American Lotus and Bald Eagle, are
present on or near the Fermi site. In April 2009, the Bald Eagle was delisted in Michigan, but it is
still protected by two federal laws. Both species have been observed at the site. In addition, the
Eastern Fox Snake, a state-listed threatened species, was observed at the site.

American Lotus would be affected by Fermi 3 construction, as discussed in Subsection 4.3.1.2.1.
Construction-related impacts would be mitigated by transplantation or other mitigation measures.
Operation of Fermi 3 is not expected to affect the onsite population of this species.

Bald Eagles nested onsite successfully in 2008 and 2009. No effects from Fermi 3 operation are
expected, as the Bald Eagle has continued to use Lake Erie coastal environment during Fermi 2
operation. The most active nest location is less than 750 feet from the Fermi 2 natural draft cooling
towers, demonstrating a tolerance of mechanical noise and human activity. Fermi 3 will be located
inland of Fermi 2, further isolating it from the current Bald Eagle nest location.

The Eastern Fox Snake may be temporarily displaced during Fermi 2 construction. However, Fermi
3 operation is not expected to affect populations of these species on the site based on measures
taken to reduce impacts during construction.

No additional roads would be needed to accommodate transportation needs for Fermi 3 during
operation.  The existing roadway infrastructure near the Fermi site has managed a fluctuating work
force during construction and operation at Fermi 2, including outages and refueling.  Adding a
slightly smaller work force dedicated to Fermi 3 operation will likely result in minor increases in
traffic on existing public roads, mainly Dixie Highway, to and from the Fermi site during normal
commuting hours.  However, by the time Fermi 3 operations begin in 2020, various planned road
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improvement projects for local roads in the Fermi vicinity will have been completed, alleviating
possible congestion.  Occasional deliveries via the Canadian National spur to the Fermi site would
continue during Fermi 3 operation, as it has during Fermi 2 operation.

Unpaved roads at Fermi may release minor quantities of dust when driven under dry conditions,
especially if they are subjected to increased traffic by heavy vehicles.  During operation, impacts
associated with dust will be confined to the Fermi site because of gravel surfacing on most roads
and nominal use of the roads (mostly single vehicles spaced apart in time).  Measures such as
spraying the roads with water or adding more gravel to road surfaces may be used to reduce
fugitive dust emissions when traffic use is increased.

Noise during normal Fermi 3 operation is expected to be similar to, or slightly greater than, ambient
noise during Fermi 2 operation (Table 5.8-1).  Operational noise levels for Fermi 2 have not affected
land use in the plant area and it is reasonable to believe that Fermi 3 noise impacts during
operation will not represent an exponential increase leading to land use changes in the region.

The transmission corridors between the Fermi site and the existing Milan Substation would be
upgraded along the existing 29.4-mile long route within a presumed 300-foot wide transmission
ROW.  Forested, agricultural and wetland or open water areas are the most significant habitats
represented in the corridors.  Affected Federal and State agencies were contacted or consulted by
way of publicly available information regarding potential impacts to the terrestrial ecosystem
resulting from the construction for Fermi 3.  It is expected that consultation of appropriate agencies
will be conducted by ITCTransmission before the transmission upgrade is started.  No impacts to
Federal of State-threatened or endangered species or critical habitats are expected because these
are not present in the existing transmission corridors.

In addition, no past, present, or future actions in the region were identified that could affect wildlife
or wildlife habitat in ways similar to those associated with the transmission line operation and
right-of-way maintenance (birds colliding with transmission lines; electrocution of raptors or other
large birds; flora and fauna affected by electromagnetic fields; and flora, fauna, floodplains or
wetlands affected by right-of-way maintenance).  During construction, it is anticipated that impacts
to wetlands will be avoided to the maximum extent possible (e.g., matting used for traversing
wetlands, avoid pole placement in wetlands, etc.).  Consequently, cumulative impacts on wildlife
and wildlife habitat in the region are expected to be negligible due to the operation and
maintenance of the transmission line ROW.

Operational impacts to terrestrial resources would be minimal because zoning, various permit
conditions and other regulatory requirements control land use to limit environmental impacts to
minimal levels.  The operation of Fermi 3 or the offsite transmission corridor is not expected to have
a substantial effect on any current or planned land uses; therefore, its overall cumulative impact on
terrestrial ecological resources is expected to be SMALL.

5.11.4.2 Aquatic Ecology

Construction and operation of Fermi 3 were evaluated to determine the relative contribution to
regional impacts on terrestrial resources.  Determinations for Fermi 3 construction are discussed
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separately in Section 4.7.  Determinations for operation of Fermi 3 were made for those resource
attributes normally affected by cooling tower operation, transmission line operation and right-of-way
maintenance.  This includes an evaluation of the potential effects from water intake, consumption
and discharge.

For this analysis, the geographic region encompassing past, present, and foreseeable future
actions is the area immediately surrounding the Fermi site, including adjoining sections of Lake
Erie, the area surrounding Fermi 2 and offsite transmission line rights-of-way.  Aquatic ecology
reviews reflect cumulative impacts of current activities and past actions along Lake Erie near the
Fermi site, and impacts from the planned Fermi 3 operation.

The construction of Fermi 2 in the 1980s did not cause substantial changes in Lake Erie fish
species composition near the Fermi site.  Fish communities identified in both historic and recent
surveys have similar species composition, suggesting the fish community of Lake Erie near the
Fermi site is relatively stable (Subsection 2.4.2.2.2.1).  Similarly, populations of aquatic
macroinvertebrates have been relatively consistent, with one notable exception.  Higher densities of
mayfly nymphs indicate better water quality.  Mayfly densities dropped in the 1970s, but have
increased because of the implementation of various water quality improvements, such as
stormwater runoff controls.  Concentrations of mayflies near the Fermi site tend to be higher than in
locations distant from the site (Reference 5.11-1), an indication that water quality near the Fermi
site has not been adversely affected by Fermi 2 construction and operation.  Given the regulatory
controls associated with Fermi’s NPDES permits, comparable results are expected for Fermi 3.

Potential cumulative impacts related to impingement and entrainment of aquatic organisms were
evaluated, based in part on experience with Fermi 2 operations.  Operation of the combined Fermi
facility intake structure will lead to future impingement and entrainment of aquatic organisms,
although Fermi 2 experience demonstrates that this is generally lower than other power stations
along the western shore of Lake Erie (Subsection 5.3.1.2.3.2).  Future actions are those related to
operation of the proposed facility through a complete license term.  Intake screens would be sized
so the average intake through the screen would have a flow velocity of less than or equal to 0.5 fps,
the recommended flow rate to reduce fish entrainment.  Based on these design plans and
experience with Fermi 2 operation, impingement and entrainment during operation of the proposed
Fermi 3 facility would be minimal.

Impacts from cooling tower operations are from visible plumes and drift composed of solids
concentrated from evaporated water.  Biocides are used to inhibit thermophilic organisms and drift
eliminators are used to reduce the volume of drift.  Because of these measures, it is anticipated that
impacts from the Fermi 3 cooling tower will be SMALL, just as they are for Fermi 2.  An additive
effect from operation of both Fermi units would still be SMALL and the cumulative effect is not
considered significant.

Operation of the proposed intake structure is not expected to affect species of special interest, or
Federal or State-listed threatened and endangered species because none are reported in prior
studies, including Fermi 2 operation (Subsection 2.4.2.2.2.1).  As noted in Subsection 2.4.2.2.2,
lake sturgeon could potentially inhabit Lake Erie waters near the Fermi site.  Lake Sturgeon have
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been found in the Detroit River, 10 miles north of the Fermi site.  Because conditions favorable to
this species are not present in Lake Erie near the Fermi site, operations at the Fermi site should not
affect this species and neither juveniles nor adults have been present in previous studies related to
Fermi 2.

Potential cumulative impacts related to water discharge are primarily related to the temperature
difference and the effect on biota inhabiting the discharge area.  The geographical area over which
the cumulative effects were considered for past, present, and future actions is all surface waters
within the Fermi site, which is principally the Lake Erie shoreline and nearshore waters.  Since
beginning Fermi 2 operation, heated effluent has been discharged into the Lake Erie nearshore
environment.  The plume size from the combined Fermi 2 and 3 discharge would be insignificant
relative to the volume of Lake Erie.  The Fermi 3 discharge pipe would be buried in the Lake Erie
bank southeast of the site and the average flow rate would be low, approximately 8.5 fps
(Subsection 3.4.2.2).  Some minimal warming of water near the Fermi discharge pipe is likely, but
this will quickly dissipate in the larger body of water.  Operation of Fermi 2 has produced no
discernible changes in Lake Erie, and similar results are likely with Fermi 3 discharges, because
both units will be subject to NPDES permit conditions.

Operation of the proposed discharge structure is not expected to affect species of special interest
or Federal or State-listed threatened and endangered species because none have been located in
prior studies.  The water volume, water temperature and chemical composition are regulated by the
MDEQ through the NPDES permit program.  MDEQ regulates point sources discharging pollutants
to ensure the protection and propagation of aquatic organisms.  Under regulations, the MDEQ is
required to take into consideration the cumulative impacts of multiple discharges to the same body
of water.  Therefore, discharges from Fermi and other area facilities are included in the review and
development of permit requirements (including measures to minimize any cumulative effects) for a
new Fermi 3 and for subsequent renewals of permits for combined Fermi 2 and 3 operations.
Although the addition of Fermi 3 will essentially result in a doubling of the Fermi discharge to Lake
Erie, no adverse effects are anticipated, as discussed above.

In summary, the contribution of Fermi 3 operation to cumulative impacts on aquatic resources
would be SMALL, and further mitigation is not warranted.

5.11.4.3 Socioeconomic, Historical and Cultural Resources

The socioeconomic impacts of power plant operation are mainly a function of workforce size, wages
and worker commutes relative to available facilities and services.  For example, if a larger
proportion of workers have to commute between a distant home and the plant, negative impacts
from traffic could increase locally, unless adequate traffic management and travel services are
available.  Reasonable assumptions appropriate for evaluating the socioeconomic impacts on the
region were made to evaluate potential impacts; these are further described in Section 5.8.  The
geographical area of the cumulative analysis varies with the type of impacts considered, and may
depend on specific boundaries, such as tax jurisdictions, or may be distance-related, as for
environmental justice.  For evaluation of cumulative effects from a socioeconomic perspective,
Monroe County may have the highest concentration of adverse socioeconomic impacts because of
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a history of slow rural growth.  The Fermi project could adversely affect normal growth by
encouraging rapid urbanization or industrial development.

During operation of Fermi 3, the project will generate considerable direct and indirect
socioeconomic benefits (e.g., stabilized housing market, worker wages and increased tax and user
fee revenues) while maintaining consistency with the county development plan.  Expansion and
development did not occur after Fermi 2 went into operation, and a similar result is expected for
Fermi 3.  Substantial positive benefits from Fermi 3 operation would accrue in Monroe County,
including low income and minority areas, while having a SMALL impact on area culture and human
health.  The potential for negative impacts, such as increased traffic congestion, will be addressed
through traffic flow management and other measures as discussed in Section 5.10.

The potential for negative impacts arising from the demand for local facilities and services will be
controlled through: (1) appropriate operating practices at the site (security, fire, safety measures),
(2) county or local zoning ordinances, (3) or are not a concern due to sufficient excess capacity
(e.g., schools and water supply).  Approaches to alleviate a current shortage of worker/starter
housing in Monroe County are being studied, but housing to accommodate operating staff is
available.  Increased traffic because of worker commutes or supply shipments and waste disposal
is the only identified concern potentially having an impact larger than SMALL, which will be studied
further in cooperation with the MDOT and the county before construction is begun.  It is anticipated
that with appropriate control measures and traffic design near the plant, any potential negative
impacts can be reduced to insignificance.  Therefore, socioeconomic impacts are considered
SMALL, and further mitigation is not warranted.

Regarding historical properties and cultural resources, the operation of Fermi 3 is not expected to
add any cumulative impacts beyond those impacts to the APE, as identified in Subsection 5.1.3.
Detroit Edison will implement procedures to ensure that known or newly discovered historical and
cultural sites would not be affected during onsite activities that involve land disturbances.  These
procedures will be developed in consultation with the State Historic Preservation Office (SHPO) and
will only be implanted following SHPO validation.  Operation and maintenance of the existing Fermi
2 and Fermi 3 would not alter land uses outside the bounds of the current Fermi property.  Impacts
to historic above-ground resources within a 10-mile radius of the Fermi 3 project are considered
SMALL, and further mitigation is not warranted.

5.11.5 Environmental Justice

In accordance with Executive Order 12898, "each Federal agency shall make achieving
environmental justice part of its mission by identifying and addressing, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs, policies
and activities on minority populations and low-income populations.”  Environmental justice impacts
result when adverse human health or environmental impacts fall disproportionately on low-income
and minority populations.

The geographic focus for environmental justice contains those areas impacted by operation and
maintenance of the Fermi 3 facility, including those locations outside the legal boundaries directly
affected by plant operations and maintenance.  The only known or likely future action is the
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construction and operation of Fermi 3 and continuing operation of Fermi 2.  Based on an absence
of low income or minority neighborhoods, it is reasonable to conclude that conditions required for
environmental justice impacts to occur are absent in the Fermi project area.  Specifically, adverse
cultural, economic, or health impacts in the form of slightly increased traffic are anticipated to be
minimal, and concentrations of low income or minority populations are not close to the Fermi site or
disproportionately affected by Fermi operations.  The potential for negative impacts will be
controlled through appropriate construction and safety practices, traffic flow management and other
measures as discussed in Section 5.10.  Therefore, the cumulative impacts on environmental
justice would be SMALL.

5.11.6 Non-Radiological Health

This public health analysis includes onsite workers within the Fermi grounds.  Non-radiological
health impacts may include solid wastes generated by facility construction or operation and
exposure to thermophilic organisms from cooling tower drift.  Non-radiological health impacts as
discussed here do not include air quality and water quality impacts.

Non-radioactive solid wastes will be managed in licensed facilities using safety procedures to
minimize worker exposure, wherever appropriate.  The waste volume will be minimized through
waste minimization programs; therefore, cumulative impacts of waste disposal, including any health
impacts from this waste, are expected to be SMALL.

The cumulative health impacts of operation of the existing Fermi 2 and proposed Fermi 3 on the
ambient temperature of Lake Erie with regard to potential formation of thermophilic microorganisms
were evaluated in Subsection 5.3.4.1.  The evaluation showed that the addition of Fermi 3, which
would use cooling tower as the cooling source, would not be a significant impact because the
discharge would be into a large lake.  Fermi 2 currently uses biocides to reduce hazards from
microbiological organisms in the cooling tower, and Detroit Edison has committed to employ
appropriate industrial hygiene practices to protect the occupational workers from the effect of
thermophilic microorganisms in the cooling tower for Fermi 3.  The health risk to workers is
expected to be dominated by occupational injuries at rates below the average U.S. industrial rates.
Health impacts on the public and workers from noise and dust emissions were also evaluated and
found to be SMALL.  The cumulative impacts on non-radiological health would be SMALL, and
additional mitigation is not warranted.

5.11.7 Radiological Impacts of Normal Operation

Detroit Edison has conducted a radiological environmental monitoring program around the Fermi
site since 1978 to the present (see also Section 6.2).  The radiological environmental monitoring
program measures radiation and radioactive materials from all sources, including Fermi.  The NRC
and MDEQ regulate any reasonably foreseeable future actions that could contribute to the
cumulative radiological impact.

This impact analysis includes the Fermi site during the operational service life of Fermi 2 and 3.
The geographical area within 50 miles of the Fermi site was evaluated in accordance with NRC
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guidelines.  The Fermi property is the only noteworthy radioactivity source in the immediate project
area to which workers or the public could be potentially exposed.

The radiological exposure limits and standards for public protection and for occupational exposures
were developed assuming long-term exposures; therefore, the standards intrinsically incorporate
cumulative impacts.  The public and occupational doses predicted from the operation of Fermi 3
would be well below regulatory limits and standards (Section 5.4).  Specifically, the site boundary
dose to a maximally exposed individual from Fermi 2 and 3 combined would be well within the
regulatory standard at 40 CFR 190.

The volumes of low-level and high-level radioactive wastes (i.e., spent fuel) will be reduced through
waste minimization programs.  High-level wastes currently are stored onsite, while low-level wastes
are removed to an offsite licensed disposal facility.  Low-level wastes may continue to be shipped to
a disposal facility; however, both low and high level wastes may be stored onsite at Fermi for
various periods until a national repository is available.  Sufficient storage space is available for both
Fermi reactors, but the time to reach available storage capacity may be reduced.  However,
decommissioning of Fermi 2 during the service life of Fermi 3 would alleviate this problem.  Storing
additional waste from Fermi 3 would not significantly increase radiological impacts because
standard safety and storage procedures would prevent problems from occurring.  Based on the
existing Fermi 2 safety record, similar results are anticipated for Fermi 3.  Cumulative impacts from
waste disposal are expected to be SMALL, and further mitigation is not warranted.

5.11.8 Uranium Fuel Cycle and Fuel Transportation

Operation of the proposed Fermi 3 would mean added fuel to supply both units at the Fermi site.
Impacts related to reactor fuel production are uranium ore mining, milling of the ore, conversion of
uranium oxide to uranium hexafluoride, uranium hexafluoride enrichment, fuel fabrication (uranium
hexafluoride converted into uranium oxide fuel pellets), and eventual disposal of spent fuel in an
approved long-term storage facility, such as Yucca Mountain.  Because a permanent long-term
storage facility is not available yet, spent fuel will be stored onsite in the existing storage facility as
discussed above in Subsection 5.11.7.

Table S-3 (10 CFR 51.51) provides the environmental impacts from uranium fuel cycle operations
for a model 1000-MW(e) light-water reactor operating at 80 percent capacity with a 12-month fuel
loading cycle and an average fuel burnup of 33,000 MWd/MTU.  Per 10 CFR 51.51(a), the NRC
typically considers the impacts in Table S-3 to be acceptable for the 1000-MW(e) reference reactor.
As discussed in Subsection 5.7.1.9, the environmental impact of fuel-cycle activities for Fermi 3 is
within the limits of Table S–3.

Fuel cycle impacts would occur not only at the Fermi site, but also would be scattered to other
locations in the United States or in other nations if uranium fuel were foreign-purchased.  However,
advances in reactor technology since Table S-3 development have had the effect of reducing
environmental impacts of the operating reference reactor.  For example, a number of fuel
management improvements were adopted by nuclear power plants that achieve higher
performance and reduce fuel and enrichment requirements, thereby reducing the amount of fuel
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required to produce the same power output.  The cumulative fuel cycle impacts of operating Fermi 3
are expected to be SMALL, and further mitigation is not warranted.

The addition of the proposed Fermi 3 may result in additional shipments of un-irradiated fuel to the
site and additional shipments of low-level spent fuel or waste from the site.  High level wastes will
continue to be stored onsite.  Cumulative impacts related to fuel transportation would be
approximately twice that of the existing operating plant because of the increased amount of fuel
needed for both units.

Because of conclusions drawn from environmental impact reviews, measures to minimize
occupational and population exposure from radiological waste have been widely implemented by
the nuclear industry.  These measures include operational restrictions on transport vehicles,
ambient radiation monitoring, special packaging requirements, NRC licensing standards, changes
in waste form to minimize the release of radioactivity during transit and training of emergency
personnel to respond to mishaps.  Environmental impacts from transportation of unirradiated fuel,
spent fuel and waste were derived by the NRC from an analysis of un-irradiated fuel shipments.

The public radiation exposure and other potential transportation impacts resulting from radioactive
waste transport are addressed generically in Table S-4.  These practices result in safe and
acceptable impacts to the environment or to exposed workers, onlookers, or the public during
transport.  Potential health effects are small; even if these impacts were increased by a factor of two
(as they might be with the addition of Fermi 3 in this case), the impacts would remain small.  Thus,
cumulative impacts of transportation relative to operating both Fermi 2 and Fermi 3 units would be
SMALL.

5.11.9 Conclusion

The impacts from Fermi 3 operation will not be cumulatively significant relative to impacts of the
operation of Fermi 2.  There are no other existing or planned projects of a similar scale to Fermi 3 in
the vicinity resulting in increased negative cumulative impacts to the identified resource areas.

The potential adverse short-term and long-term impacts from the operation of Fermi 3 were
identified and actions to mitigate those impacts were proposed.  Activities to be undertaken during
operation of Fermi 3 are consistent with those currently in place for Fermi 2.  Except for the
construction footprint, available land use and terrestrial resources will remain largely unaffected.
Construction activities are considered temporary and actions to mitigate any impacts are proposed
to hasten a return to pre-construction conditions.

Fermi 3 operations require the use of certain natural resources, including water withdrawal from
Lake Erie for cooling.  Fermi 3 operations will result in the release of process gaseous, liquid and
solid wastes, all in conformance with applicable local, State and Federal permit requirements and
standards.  Because these criteria were developed to restrict environmental effects, it is anticipated
that permit compliance will result in minimal impacts.

In evaluating potential cumulative impacts resulting from operation of a new nuclear unit at Fermi
for the duration of the proposed action (approximately 40 years of operation), the evaluation took
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into account the potential impacts from factors known or likely to affect the environment.  This
included considering conditions at the site and surrounding vicinity from past, present, and future
human activities and their effects on the human environment.

For each impact concern, the potential cumulative impacts resulting from operation with planned
mitigation are generally SMALL, and further mitigation is not warranted.
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Chapter 6 Environmental Measurements and Monitoring Programs

Chapter 6 presents the details of the environmental monitoring programs that are instituted for the
periods prior to application submission (pre-application), during construction, prior to operation
(pre-operational), and during operation of Fermi 3.  These monitoring programs establish a baseline
of information that allows for the evaluation of future information and provide a method of
quantifying the environmental effects of Fermi 3 operations.

The environmental measurements and monitoring programs are described in the following sections:

• Thermal Monitoring (Section 6.1)

• Radiological Monitoring (Section 6.2)

• Hydrological Monitoring (Section 6.3)

• Meteorological Monitoring (Section 6.4)

• Ecological Monitoring (Section 6.5)

• Chemical Monitoring (Section 6.6)

• Summary of Monitoring Programs (Section 6.7)

Monitoring details (e.g., sampling equipment, constituents, parameters, frequency, and locations)
for each specific phase of the overall program are described in these sections.  The following
provides brief details related to the applicable monitoring periods:

• Pre-Application Monitoring: These field monitoring and data collection activities are used to
support the baseline discipline-specific descriptions presented below.

• Construction Monitoring: These monitoring activities evaluate the impacts from site
preparation and construction. These activities also detect any environmental impacts and
allow comparison to preconstruction baseline data for assessing the subsequent impacts of
site preparation and construction.

• Pre-Operational Monitoring: These monitoring activities establish a baseline for identifying
and assessing environmental impacts resulting from Fermi 3 operation.

• Operational Monitoring: These monitoring activities establish the impacts of Fermi 3
operations and detect any environmental impacts.

6.1 Thermal Monitoring

This section describes the thermal monitoring program for the Fermi 3 plant cooling system.  The
program is divided into three phases: pre-application monitoring [combined construction and
operating license (COL) application], pre-operational monitoring (including construction monitoring),
and operational monitoring.

Features of the plant and site, including the boundaries and bathymetry of all water bodies adjacent
to the site both before and after construction activities, is discussed in Subsection 2.3.1.1,



6-2 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Subsection 4.2.2, and Subsection 5.2.2.  The location of all thermal, hydrological, or aquatic
biological monitoring stations is discussed in Subsection 2.3.3.  The predicted extent of the thermal
plume is discussed in Subsection 5.3.2.1.1.6, and Subsection 6.1.1.

6.1.1 Pre-Application Monitoring

This program includes evaluations made for the licensing and permitting of Fermi 2 and additional
information presented in this section.

Current Lake Monitoring

This program utilized the data collected or generated by the National Oceanic and Atmospheric
Association (NOAA).  Water level values at the Fermi plant (Buoy ID 9063090) have been collected
at hourly intervals and are available from January 1, 1996 to March 1, 2008 (Reference 6.1-1).
Both ambient lake temperature and current data were generated by the Lake Erie Observational
Forecast System (LEOFS) (Reference 6.1-2), a component the NOAA’s Great Lakes Coastal
Forecasting System (GLCFS), for a location approximately 2-km east of the plant location.  LEOFS
uses near real-time atmospheric observations and numerical weather prediction forecast guidance
to produce three-dimensional forecasts of water temperature and currents.  Data values were
generated every three hours from January 1, 2006 to March 1, 2008.  The monitoring data collected
as described above adequately established baseline data in Lake Erie to support the potential
environmental impacts discussed in this report and the thermal discharge descriptions and
evaluations provided in Section 5.3.

Past Thermal Impact Evaluations

Previous thermal studies of the Fermi site have concluded that hot water discharge plumes from
cooling water discharges to western Lake Erie have negligible impact due to the large size
(approximately 811,000 acres) and assimilation capacity of western Lake Erie.  Past studies have
indicated that plumes do not restrict fish passage or significantly raise lake temperature
(Reference 6.1-3).

New Thermal Modeling of Fermi 3

The cooling system for Fermi 3 is described in Section 3.4.  Additional review of cooling system
impacts was conducted in 2008 using the CORMIX (Cornell Mixing Zone Expert System) mixing
zone model (which is supported by the U.S. Environmental Protection Agency (EPA)).

The modeling shows that the combined cooling water blowdown discharge plume from Fermi 3 will
have minimal impact on western Lake Erie (see Subsection 5.3.2.1).  The model used design
values that reflected inter-annual temperature variations from operation of Fermi 3 including
maximum monthly effluent temperatures.  Lake temperature data was based upon forecasted
temperature ranges as discussed in Subsection 5.3.2.1.

The maximum mixing zone size (plan view area) determined by the CORMIX model for a
temperature rise up to 3°F above ambient lake temperature per Michigan water quality regulations
(Reference 6.1-4) is about 130 feet long and 226 feet wide.  The total area of the plume is 29,486
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ft2.  This plume is located approximately 1317 feet from the western shoreline of Lake Erie.  The
longest plume predicted by CORMIX is narrower and covers a smaller plan view area.  It is about
179 feet long and 42 feet wide at the same outfall location.  For both cases, the plume would be
very small within the lake before dissipation.

Additional discussion of this topic is provided in Subsection 5.3.2.1.

Neighboring Facility Thermal Plumes

Any other facilities that discharge heated water into the Western Basin are beyond the area
influenced by the Fermi 3 thermal plume.  Based on the thermal discharge analysis (See
Subsection 5.3.2.1), no interference or interaction with plumes generated by nearby facilities is
expected.

Summary of Evaluations

The modeling results as described above adequately established baseline data in the western
basin of Lake Erie to support the potential environmental impacts discussed in this report and the
thermal discharge descriptions and evaluations provided in Section 5.3.  As indicated in the
CORMIX modeling described above and in Subsection 5.3.2.1, thermal impacts to Lake Erie are
shown to be minimal.  Construction and operation of Fermi 3 will not cause hydrological alterations
of Lake Erie flow or water supplies (as discussed in Section 4.2 and Section 5.2) that will impact
thermal monitoring programs.

6.1.2 Pre-Operational Monitoring

The pre-operational monitoring program would be a continuation of the existing monitoring
program, as required by the Michigan Department of Environmental Quality (MDEQ) for Fermi 2.
Detroit Edison will continue to monitor and continuously record the Fermi 2 cooling water blowdown
discharge temperature as required by the MDEQ in the National Pollutant Discharge Elimination
System (NPDES) permitting process.

6.1.3 Operational Monitoring

The operational monitoring program is anticipated to be a continuation of the pre-operational
monitoring program, and would conform to applicable NPDES permit requirements at the time of
operation.

For current operations of Fermi 2, the MDEQ requires continuous monitoring/recording of discharge
water temperature from Outfall 001, which includes the cooling water blowdown discharge.  Detroit
Edison expects similar monitoring requirements for operation of Fermi 3.

A description of the estimated thermal discharge and the predicted rapid dissipation of the thermal
plume are presented in Subsection 5.3.2.  Due to the extremely small size of the predicted thermal
plume as well as the well-accepted basis for the estimation of the extent of the plume, direct
monitoring of the plume dimension is not planned.  In fact, given the wind-induced turbulence
present in Lake Erie and the relatively small areas affected, resolution of the plume by boat-based
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measurement would be challenging.  The plume is very likely to be small and the changes in
temperature from ambient would be modest.  The plume is also likely to migrate from side to side
due to wind-driven current direction variability.

The temperature of the effluent from Fermi 3 will be monitored on a continuous basis prior to
discharge as required by a Fermi 3 NPDES permit (see Reference 6.1-5 for the Fermi 2 NPDES
permit).  Because the monitoring activities of the MDEQ (via current and future permits) are
extensive and complete, additional monitoring of thermal effluents is not warranted for Fermi 3.

6.1.4 References

6.1-1 National Oceanic and Atmospheric Association, Center for Operational Oceanographic 
Products and Services, “Great Lakes Water Level 9063090 Fermi Power Plant, Michigan,” 
23 November 2005, 
http://tidesandcurrents.noaa.gov/data_menu.shtml?stn=9063090+Fermi+Power+Plant,+
MI&type=Historic%20Great%20Lakes%20Water%20Level%20Data, accessed 30 March 
2008.

6.1-2 National Oceanic and Atmospheric Association, “Lake Erie Operational Forecast System, 
Field Forecast,” 24 March 2008, http://tidesandcurrents.noaa.gov/ofs/leofs/leofs.html, 
accessed 30 March 2008.

6.1-3 Detroit Edison, “Enrico Fermi Atomic Power Plant Unit 2 Environmental Report Operating 
License,” Volume 3, Supplement 5, January 1979.

6.1-4 Michigan Department of Environmental Quality, Water Bureau Water Resources 
Protection, “Water Quality Standards,” January 13, 2006.

6.1-5 Michigan Department of Environmental Quality, “NPDES Permit No. MI0037028, Detroit 
Edison Company, Fermi 2 Power Plant,” 2005.

http://tidesandcurrents.noaa.gov/data_menu.shtml?stn=9063090+Fermi+Power+Plant,+MI&type=Historic%20Great%20Lakes%20Water%20Level%20Data
http://tidesandcurrents.noaa.gov/ofs/leofs/leofs.html


6-5 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

6.2 Radiological Monitoring

The Fermi 2 Radiological Environmental Monitoring Program (REMP) will be utilized to support the
pre-operational and operational monitoring needs of Fermi 3, and provide adequate baseline
information prior to Fermi 3 operation.

6.2.1 Introduction

This subsection provides a description of the annual Radioactive Effluent Release and Radiological
Environmental Operating Report required by Subsection 5.6.2 and Subsection 5.6.3 of the Fermi 2
Technical Specifications.  The Fermi 2 REMP adequately characterizes the radiological
environment of the biosphere in the vicinity of a new facility on the Fermi site.  It provides data on
measurable levels of radiation and radioactive materials on the site environs, and provides baseline
data on surveillance of principal pathways of exposure to the public.  This subsection extensively
utilizes the 2006 Radioactive Effluent Release and Radiological Environmental Operating Report
for Fermi 2 to adequately describe the REMP (Reference 6.2-1).

Radioactive effluents are discussed in Section 3.5.

The following description of the Fermi 2 REMP includes: (1) number and location of sample
collection points and measuring devices and the pathway sampled or measured; (2) sample size,
sample collection frequency, and sampling duration; (3) type and frequency of analysis; (4) general
types of sample collection and measuring equipment; (5) lower limit of detection for each analysis;
(6) the approximate date on which the program was effective; and (7) the quality-assurance
programs for environmental monitoring programs.

A similar type of program would be utilized to support the pre-operational and operational
monitoring needs of Fermi 3.  Any unique characteristics required of the program for Fermi 3 (e.g.,
those brought on by a new reactor design) would be incorporated into the program sufficiently in
advance of operation of Fermi 3 in order to provide adequate baseline information prior to
operation.

6.2.2 Fermi 2 Radiological Environmental Monitoring Program

The Fermi 2 REMP was established to provide a supplementary check on the effluent controls, to
assess the radiological impact of the plant’s operation on the surrounding area, and to determine
compliance with applicable radiation protection guides and standards.  The REMP was established
in 1978, seven years prior to the plant becoming operational.  This pre-operational surveillance
program was established to describe and quantify the radioactivity, and its variability, in the area
prior to the operation of Fermi 2.  After Fermi 2 became operational in 1985, the operational
surveillance program continued to measure radiation and radioactivity in the surrounding areas.

The Fermi 2 REMP is conducted in accordance with 10 CFR 50; Nuclear Regulatory Commission
(NRC) Regulatory Guides 4.1 and 4.8; the Fermi 2 Offsite Dose Calculation Manual (ODCM)
(Reference 6.2-2); and plant operating procedures.  Samples are collected either weekly, monthly,
quarterly, semiannually, or annually, depending upon the sample type and nature of the
radionuclides of interest.
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Environmental samples collected by Fermi 2 personnel are divided into four general types:

• Direct radiation – measured by thermoluminescent dosimeters (TLD)

• Atmospheric – including samples of airborne particulates and airborne radioiodine

• Terrestrial – including samples of milk, groundwater, and broad leaf vegetation

• Aquatic – including samples of drinking water, surface water, fish, and Lake Erie shoreline
and bottom sediments

REMP samples are collected onsite and offsite up to 20 miles away from the site.  Sampling
locations are divided into two general categories: indicator and control.  Indicator locations are
those which would be most likely to display the effects caused by the operation of Fermi 2.
Generally, they are located within ten miles of the site.  Control locations are those which should be
unaffected by plant operations.  Typically, these are more than ten miles away from the site.  Data
obtained from the indicator locations are compared with data from the control locations.  This
comparison allows REMP personnel to take into account naturally occurring background radiation
or fallout from weapons testing in evaluating any radiological impact Fermi 2 has on the
surrounding environment.  Data from indicator and control locations are also compared with
pre-operational data to determine whether significant variations or trends exist.

Part of the Fermi 3 construction will include a new protected area fence (PAF) that will enclose both
Fermi 2 and 3.  It is expected that some current near-field TLD locations will be impacted (e.g.,
TLDs T47 and T48) and new near-field TLD locations will be established at the common PAF, as
necessary, to provide adequate monitoring for both Fermi 2 and Fermi 3.  The locations of the
existing terrestrial, atmospheric, and aquatic sample collection sites are expected to remain
adequate for use in monitoring the exposure pathways to the surrounding environment.

6.2.2.1 Sample Analysis

When environmental samples are analyzed, several types of measurements may be performed to
provide information about the radionuclides present.  The major analyses that are performed on
environmental samples collected for the Fermi 2 REMP include:

• Gross beta analysis

• Gamma spectral analysis

• Tritium analysis

• Strontium analysis

• Gamma doses

Often samples will contain little radioactivity, and may be below the lower limit of detection (LLD) for
the particular type of analysis used.  The LLD is the smallest amount of sample activity which can
be detected with a reasonable degree of confidence, at a predetermined level.  When a
measurement of radioactivity is reported as less than LLD (<LLD), it means that the radioactivity is
so low that it cannot be accurately measured with any degree of confidence by that particular
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method for an individual analysis.  Table 6.2-2 contains the various sample types, numbers of
analyses, and LLDs utilized in the Fermi 2 REMP.

6.2.2.2 Pathways Monitored

A description of the Fermi 2 REMP locations utilized to monitor the exposure pathways is described
in Table 6.2-1 and shown on Figure 6.2-1, Figure 6.2-2, and Figure 6.2-3.  The exposure pathways
monitored include airborne, direct radiation, waterborne, and ingestion.  The radioactive effluent
release points are discussed in Section 3.5.  The significant pathways of radiological impact to man
and biota are discussed in Subsection 5.4.1.

6.2.2.3 Land Use Census

The Land Use Census is conducted in accordance with the Fermi 2 ODCM, control 3.12.2
(Reference 6.2-2), and satisfies the requirements of Section IV.B.3 of Appendix I to 10 CFR 50.
This census identifies changes in the use of unrestricted areas to permit modifications to monitoring
programs for evaluating doses to individuals from principal pathways of exposure.  The pathways of
concern are listed below:

• Inhalation Pathway – Internal exposure as a result of breathing radionuclides carried in the
air

• Ground Exposure Pathway – External exposure from radionuclides deposited on the ground

• Plume Exposure Pathway – External exposure directly from a plume or cloud of radioactive
material

• Vegetation Pathway – Internal exposure as a result of eating vegetables which have
absorbed deposited radioactive material or which have absorbed radionuclides through the
soil

• Milk Pathway – Internal exposure as a result of drinking milk which may contain radioactive
material as a result of dairy animals grazing on a pasture contaminated by radionuclides

The Land Use Census is conducted during the growing season and is used to identify, within a
radius of five miles, the location of the nearest residences, milk animals, meat animals, and
gardens (greater than 50 m2 and containing broad leaf vegetation) in each of 16 meteorological
sectors surrounding Fermi 2.  Gardens greater than 50 m2 are the minimum size required to
produce the quantity (26 kg/year) of leafy vegetables assumed in NRC Regulatory Guide 1.109 for
consumption by a child.

6.2.2.4 Quality Assurance Program for REMP

An important part of the environmental monitoring program at Fermi 2 is the Quality Assurance
(QA) program.  It is conducted in accordance with the guidelines specified in NRC Regulatory
Guide 4.15.  The QA program is designed to identify possible deficiencies in the REMP so that
corrective actions can be initiated promptly.  Fermi 2’s QA program also provides confidence in the
results of the REMP through:
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• Performing regular audits of the REMP, including a careful examination of sample collection
techniques and record keeping

• Performing audits of the vendor laboratory which analyzes the environmental samples

• Requiring the analytical vendor laboratory to participate in an approved Cross-Check
Program

• Splitting samples prior to analysis by an independent laboratory and then comparing the
results for agreement

• Requiring the analytical laboratory to perform in-house spiked sample analyses

6.2.3 Conclusion

The sample sites, types of analyses, sampling frequencies, and lower limits of detection currently
being utilized in the Fermi 2 REMP adequately support the pre-operational and operational
monitoring needs of Fermi 3, except that some current near-field TLD locations will be impacted
and new near-field TLD locations will be established, as necessary, to provide adequate monitoring.

6.2.4 References

6.2-1 Detroit Edison, “Fermi 2 – 2006 Radioactive Effluent Release and Radiological 
Environmental Operating Report,” January 1, 2006 through December 31, 2006.

6.2-2 Detroit Edison, “Fermi 2 Offsite Dose Calculation Manual,” Revision 14, 1999.
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Table 6.2-1 Fermi 2 Radiological Environmental Monitoring Program Locations (Sheet 1 of 8)

Exposure 
Pathway Requirement

Sample Point Description, Distance 
and Direction

Sampling and 
Collection Frequency

Type and Frequency of 
Analyses

Airborne Radioiodine and Particulates
3 samples from close to 3 site 
boundary locations in different sectors

API-2 (0.6 mi NNW)–Site boundary and 
Toll Road, on site fence by T-4
API-3 (0.6 mi NW)–Site boundary and 
Toll Road, on site fence by T-5
API-5 (1.2 mi S)–Pole, N corner of 
Pointe Aux Peaux and Dewey Rd.

A mechanical air 
sampler is used to draw 
a continuous volume of 
air through two filters 
designed to collect 
particulates and 
radionuclides. Air 
samples are collected 
weekly.

Radioiodine–I-131 
analysis weekly.
Air Particulate–Gross 
beta radioactivity 
analysis following filter 
change.
Air 
Particulate–Particulate 
filters for each sampling 
location are combined 
quarterly to form a 
“composite sample” and 
are analyzed for gamma 
radiation.

Radioiodine and Particulates
1 sample from the vicinity of a 
community having the highest /Q

API-1 (1.4 mi NE)–Estral Beach pole 
on Lakeshore, 18 poles S of Lakeview

Radioiodine and Particulates
1 sample from a control location, for 
example 15-30 km distance and in the 
least prevalent wind direction

API-4 (14.0 mi W)–Pole, at Michigan 
Gas substation on N. Custer Rd., 0.66 
miles west of Doty Rd.

Direct 
Radiation

TLDs
Stations located at incremental 
distances of roughly 1 through 5 miles, 
and at 10 miles from the reactor. 
Stations are located on land and 
spread throughout the meteorological 
sectors (there are no stations on Lake 
Erie). Those stations located at the site 
boundary are designated as such.

T4 (0.6 mi NNW)–Site boundary and 
Toll Rd. on Site fence by API-2.
T5 (0.6 mi NW)–Site boundary and Toll 
Rd. on Site fence by API-3.
T6 (0.6 mi WNW)–On Site fence at 
south end of N. Bullet Rd.
T8 (1.9 mi NW)–Pole on Post Rd. near 
NE corner of Dixie Hwy. and Post Rd.
T9 (1.5 mi NNW)–Pole, NW corner of 
Trombley and Swan View Rd.
T10 (2.1 mi N)–Pole, S side of 
Massarant- 2 poles W of Chinavare.
T11 (6.2 mi NNE)–Pole, NE corner of 
Milliman and Jefferson.
T12 (6.3 mi NNE)–Pointe Mouille 
Game Area Field Office, Pole near tree, 
N area of parking lot.

Quarterly mR exposure quarterly
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Direct 
Radiation

TLDs
Stations located at incremental 
distances of roughly 1 through 5 miles, 
and at 10 miles from the reactor. 
Stations are located on land and 
spread throughout the meteorological 
sectors (there are no stations on Lake 
Erie). Those stations located at the site 
boundary are designated as such.

T13 (4.1 mi N)–Labo and Dixie Hwy. 
Pole on SW corner with light.
T14 (4.4 mi NNW)–Labo and Brandon 
Pole on SE corner near RR.
T15 (3.9 mi NW)–Pole, behind building 
at the corner of Swan Creek and Mill St.
T16 (4.9 mi WNW)–Pole, SE corner of 
War and Post Rd.
T17 (4.9 mi W)–Pole, NE corner of 
Nadeau and Laprad near mobile home 
park.
T18 (4.8 mi WSW)–Pole, NE corner of 
Mentel and Hurd Rd.
T19 (5.2 mi SW)–Fermi siren pole on 
Waterworks Rd. NE corner of 
intersection - Sterling State Park Rd. 
Entrance Drive/Waterworks.
T22 (1.2 mi S)–Pole, N side of Pointe 
Aux Peaux, 2 poles W of Long - Site 
boundary.
T23 (1.1 mi SSW)–Pole, S side of 
Pointe Aux Peaux, 1 pole W of Huron 
next to Vent Pipe - Site boundary.
T24 (1.2 mi SW)–Fermi Gate along 
Pointe Aux Peaux Rd. on fence wire W 
of gate Site boundary.
T25 (1.4 mi WSW)–Pole, Toll Rd. - 12 
poles S of Fermi Drive.
T26 (1.1 mi WSW)–Pole, Toll Rd. - 6 
poles S of Fermi Drive.

Quarterly mR exposure quarterly

Table 6.2-1 Fermi 2 Radiological Environmental Monitoring Program Locations (Sheet 2 of 8)

Exposure 
Pathway Requirement

Sample Point Description, Distance 
and Direction

Sampling and 
Collection Frequency

Type and Frequency of 
Analyses
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Direct 
Radiation

TLDs
Stations located at incremental 
distances of roughly 1 through 5 miles, 
and at 10 miles from the reactor. 
Stations are located on land and 
spread throughout the meteorological 
sectors (there are no stations on Lake 
Erie). Those stations located at the site 
boundary are designated as such.

T32 (10.3 mi WNW)–Pole, corner of 
Stony Creek and Finzel Rd.
T33 (9.2 mi NW)–Pole, W side of 
Grafton Rd. 1 pole N of Ash and 
Grafton intersection.
T34 (9.8 mi NNW)–Pole, SW corner of 
Port Creek and Will-Carleton Rd.
T36 (9.1 mi N)–Pole, NE corner of 
Gibraltar and Cahill Rd.
T37 (9.8 mi NNE)–Pole, S corner of 
Adams and Gibraltar across from 
Humbug Marina.
T38 (1.7 mi WNW)–Residence – 6594 
N. Dixie Hwy.
T49 (1.1 mi WSW)–Corner of Site 
boundary fence north of NOC along 
Critical Path Rd.
T50 (0.9 mi W)–Site boundary fence 
near main gate by the south Bullet 
Street sign.
T51 (0.4 mi N)–Site boundary fence 
north of north Cooling Tower.
T52 (0.4 mi NNE)–Site boundary fence 
at the corner of Arson and Tower.
T55 (3.3 mi WSW)–Pole, north side of 
Nadeau Rd. across from Sodt 
Elementary School Marquee.
T56 (2.9 mi WSW)–Pole, entrance to 
Jefferson Middle School on Stony 
Creek Rd.

Quarterly mR exposure quarterly

Table 6.2-1 Fermi 2 Radiological Environmental Monitoring Program Locations (Sheet 3 of 8)

Exposure 
Pathway Requirement

Sample Point Description, Distance 
and Direction

Sampling and 
Collection Frequency

Type and Frequency of 
Analyses
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Direct 
Radiation

TLDs
Stations located at incremental 
distances of roughly 1 through 5 miles, 
and at 10 miles from the reactor. 
Stations are located on land and 
spread throughout the meteorological 
sectors (there are no stations on Lake 
Erie). Those stations located at the site 
boundary are designated as such.

T57 (2.7 mi W)–Pole, north side of 
Williams Rd. across from Jefferson 
High School entrance.
T58 (4.9 mi WSW)–Pole west of Hurd 
Elementary School Marquee.
T59 (2.6 mi NW)–Pole north of St. 
Charles Church entrance on Dixie Hwy.
T60 (2.5 mi NNW)–1st pole north of 
North Elementary School entrance on 
Dixie Hwy.
T61 (10.1 mi W)–Pole, SW corner of 
Stewart and Raisinville Rd.
T62 (9.7 mi SW)–Pole, NE corner of 
Albain and Hull Rd.
T63 (9.6 mi WSW)–Pole, NE corner of 
Dunbar and Telegraph Rd.

Quarterly mR exposure quarterly

TLDs
Stations in “Special Areas” and 
“Control” locations

T1 (1.3 mi NE)–Estral Beach, Pole on 
Lakeshore 23 Poles S of Lakeview. 
(Special Area).
T2 (1.2 mi NNE)–Pole at termination of 
Brancheau St. (Special Area)
T3 (1.1 mi N)–Pole, NW corner of 
Swan Boat Club fence. (Special Area)
T7 (14.0 mi W)–Pole, at Michigan Gas 
substation on N. Custer Rd., 0.66 miles 
west of Doty Rd. (Control)
T20 (2.7 mi WSW)–Pole, S side of 
Williams Rd., 9 poles W of Dixie Hwy. 
(Special Area)

Table 6.2-1 Fermi 2 Radiological Environmental Monitoring Program Locations (Sheet 4 of 8)

Exposure 
Pathway Requirement

Sample Point Description, Distance 
and Direction

Sampling and 
Collection Frequency

Type and Frequency of 
Analyses
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Direct 
Radiation

TLDs
Stations in “Special Areas” and 
“Control” locations

T21 (2.7 mi WSW)–Pole, N side of 
Pearl at Parkview Woodland Beach. 
(Special Area)
T27 (6.8 mi SW)–Pole, NE corner of 
McMillan and East Front St. (Special 
Area)
T28 (10.7 mi SW)–Pole, SE corner of 
Mortar Creek and LaPlaisance. 
(Control)
T29 (10.3 mi WSW)–Pole, NE corner of 
S Dixie and Albain. (Control)
T30 (7.8 mi WSW)–E side S end of foot 
bridge, St. Mary's Park corner of Elm 
and Monroe St. (Special Area)
T31 (9.6 mi WSW)–1st pole W of 
entrance drive Milton "Pat" Munson 
Recreational Reserve on North Custer 
Rd. (Control)
T35 (6.9 mi N)–Pole, S Side of S. 
Huron River Dr. across from Race St. 
(Special Area)

Quarterly mR exposure quarterly

TLDs
Near-field stations located onsite, all 
within 1 mile of the reactor

T39 (0.3 mi S)–SE corner of PAF.
T40 (0.3 mi S)–Midway along OBA - 
PAF.
T41 (0.2 mi SSE)–Midway between 
OBA and Shield Wall on PAF.
T42 (0.2 mi SSE)–Midway along Shield 
Wall on PAF.
T43 (0.1 mi SE)–Midway between 
Shield Wall and Aux Boilers on PAF.

Table 6.2-1 Fermi 2 Radiological Environmental Monitoring Program Locations (Sheet 5 of 8)

Exposure 
Pathway Requirement

Sample Point Description, Distance 
and Direction

Sampling and 
Collection Frequency

Type and Frequency of 
Analyses
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Direct 
Radiation

TLDs
Near-field stations located onsite, all 
within 1 mile of the reactor

T44 (0.1 mi ESE)–Opposite OSSF door 
on PAF.
T45 (0.1 mi E)–NE Corner of PAF.
T46 (0.2 mi ENE)–NE side of barge slip 
on fence.
T47 (0.1 mi S)–South of Turbine Bldg. 
rollup door on PAF.
T48 (0.2 mi SW)–30 ft. from corner of 
AAP on PAF.
T53 (0.2 mi NE)–Site boundary fence 
east of South Cooling Tower.
T54 (0.3 mi S)–Pole next to Fermi 2 
Visitors Center.
T64 (0.2 mi WNW)–West of switchgear 
yard on PAF.
T65 (0.1 mi NW)–PAF switchgear yard 
area NW of RHR complex.
T66 (0.1 mi NE)–Behind Bldg. 42 on 
PAF.
T67 (0.2 mi NNW)–Site boundary fence 
West of South Cooling Tower.

Quarterly mR exposure quarterly

Waterborne Surface Water
1 sample onsite and 1 control sample

SW-2 (11.7 mi NNE)—Detroit Edison’s 
Trenton Channel Power Plant Intake 
Structure (Screenhouse #1). (Control)
SW-3 (0.2 mi SSE)–Fermi 2 General 
Service Water Intake Structure.

Surface water samples 
are collected at time 
intervals that are very 
short (hourly) relative to 
the sample collection 
period (monthly) in order 
to assure obtaining a 
representative sample.

Gamma isotopic and 
Sr-89/90 analysis 
monthly. The monthly 
samples for each 
location are combined on 
a quarterly basis to form 
a quarterly composite 
sample and are analyzed 
for tritium.

Table 6.2-1 Fermi 2 Radiological Environmental Monitoring Program Locations (Sheet 6 of 8)

Exposure 
Pathway Requirement

Sample Point Description, Distance 
and Direction

Sampling and 
Collection Frequency

Type and Frequency of 
Analyses
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Waterborne Groundwater
Samples from 3 locations 
down-gradient from the reactor, and 
one control location

GW-1 (0.4 mi S)–Approx. 100 ft W of 
Lake Erie, Fermi 1 parking lot near 
combustion turbine generator (CTG).
GW-2 (1.0 mi SSW)–4 ft S of Pointe 
Aux Peaux Rd. Fence 427 ft W of 
where Pointe Aux Peaux crosses over 
Stony Point’s Western Dike.
GW-3 (1.0 mi SW)–143 ft W of Pointe 
Aux Peaux Rd. Gate, 62 ft N of Pointe 
Aux Peaux Rd. Fence.
GW-4 (0.6 mi WNW)–42 ft S of Langton 
Rd, 8 ft E of Toll Rd. Fence. (Control)

Quarterly Gamma isotopic and 
tritium analysis quarterly

Sediment
4 sample location in various directions 
from the reactor, and one control 
location

S-1 (0.9 mi SSE)–Pointe Aux Peaux, 
Shoreline to 500 ft offshore sighting 
directly to Land Base Water Tower.
S-2 (0.2 mi E)–Fermi 2 Discharge, 
approx. 200 ft offshore.
S-3 (1.1 mi NE)–Estral Beach, approx. 
200 ft offshore, off North shoreline 
where Swan Creek and Lake Erie 
meet.
S-4 (3.0 mi WSW)–Indian Trails 
Community Beach.
S-5 (11.7 mi NNE)–Detroit Edison’s 
Trenton Channel Power Plant intake 
area. (Control)

Semiannually Gamma isotopic and 
Sr-89/90 analysis 
semiannually

Table 6.2-1 Fermi 2 Radiological Environmental Monitoring Program Locations (Sheet 7 of 8)

Exposure 
Pathway Requirement

Sample Point Description, Distance 
and Direction

Sampling and 
Collection Frequency

Type and Frequency of 
Analyses
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Source: Reference 6.2-1

Ingestion Milk
One sample from milking animals at an 
indicator location, and one sample at a 
control location 5 miles apart

M-2 (5.4 mi NW)–Reaume Farm – 2705 
E. Labo.
M-8 (9.9 mi WNW)–Calder Dairy – 
9334 Finzel Rd. (Control)

Semimonthly when 
animals are on pasture; 
Monthly when animals 
are on stored feed. 
When milk samples are 
not available, grass 
samples are collected.

Gamma isotopic, 
Sr-89/90, and I-131 
analysis semimonthly

Fish
One sample at an indicator location 
and samples are taken at two control 
locations

F-1 (9.5 mi NNE)–Near Celeron Island. 
(Control)
F-2 (0.4 mi E)–Fermi 2 Discharge 
(approx. 1200 ft offshore).
F-3 (3.5 mi SW)–Brest Bay. (Control)

Semiannually Gamma isotopic and 
Sr-89/90 analysis on 
edible portions 
semiannually

Garden
One sample of broadleaf vegetation at 
an indicator location, and one control 
sample at a distance and direction 
which is considered to be unaffected 
by plant operations

FP-1 (3.8 mi NNE)–9501 Turnpike 
Highway.
FP-9 (10.9 mi W)–4074 North Custer 
Road. (Control)

Monthly during the 
growing season

Gamma isotopic and 
I-131 analysis monthly

Drinking Water
One sample is taken at an indicator 
location and one sample is taken at a 
control location

DW-1 (1.1 mi S)–9501 Monroe Water 
Station N Side of Pointe Aux Peaux ½ 
Block W of Long Rd.
DW-2 (18.5 mi N)–Detroit Water Station 
14700 Moran Rd, Allen Park. (Control)

The automatic samplers 
collect samples, known 
as aliquots, at time 
intervals that are very 
short (hourly) relative to 
the sample collection 
period (monthly) in order 
to assure that a 
representative sample is 
obtained.

Gross beta, Sr-89/90, 
and gamma isotopic 
analysis monthly. 
Monthly samples are 
combined on a quarterly 
basis and analyzed for 
tritium activity.

Table 6.2-1 Fermi 2 Radiological Environmental Monitoring Program Locations (Sheet 8 of 8)

Exposure 
Pathway Requirement

Sample Point Description, Distance 
and Direction

Sampling and 
Collection Frequency

Type and Frequency of 
Analyses
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Table 6.2-2 Radiological Environmental Monitoring Program Summary
(Sheet 1 of 3)

Sample Type (Units) Type & Number of Analyses1 LLD2

Air Particulates
(pCi/m3)

Gross Beta 255 0.01

Gamma Spec. 20

Cs-134 0.05

Cs-137 0.06

Airborne Iodine 
(pCi/m3)

I-131 257 0.07

Direct Radiation 
(mR/std qtr)

Gamma (TLD) 191 1.0

Vegetation
(pCi/kg wet)

I-131 14 60

Gamma Spec. 14

Cs-134 60

Cs-137 80

Surface Water
(pCi/l)

H-3 8 2000

Sr-89/90 24 N/A

Gamma Spec. 24

Mn-54 15

Co-58 15

Fe-59 30

Co-60 15

Zn-65 30

Zr-95 15

Cs-134 15

Cs-137 18

Ba-140 15

La-140 15
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Groundwater 
(pCi/l)

H-3 16 2000

Gamma Spec. 16

Mn-54 15

Co-58 15

Fe-59 30

Co-60 15

Zn-65 30

Zr-95 15

Cs-134 15

Cs-137 18

Ba-140 15

La-140 15

Sediment
(pCi/kg dry)

Sr-89/90 10 N/A

Cs-134 150

Cs-137 180

Fish
(pCi/kg wet)

Gamma Spec. 19

Sr-89/90 19 N/A

Mn-54 130

Fe-59 260

Co-58 130

Co-60 130

Zn-65 260

Cs-134 130

Cs-137 150

Table 6.2-2 Radiological Environmental Monitoring Program Summary
(Sheet 2 of 3)

Sample Type (Units) Type & Number of Analyses1 LLD2
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Notes:

1. H-3 = Tritium
2. LLD = Fermi 2 ODCM LLD: nominal lower limit of detection based on 4.66 sigma error for background 

sample.

Source: Reference 6.2-1

Milk
(pCi/l)

I-131 36 1

Gamma Spec. 36

Sr-89/90 36 N/A

Cs-134 15

Cs-137 18

Ba-140 15

La-140 15

Drinking Water
(pCi/l)

Gross Beta 25 4

Gamma Spec. 25

H-3 8 2000

Sr-89/90 25 N/A

Mn-54 15

Co-58 15

Fe-59 30

Co-60 15

Zn-65 30

Zr-95 15

Cs-134 15

Cs-137 18

Ba-140 15

La-140 15

Table 6.2-2 Radiological Environmental Monitoring Program Summary
(Sheet 3 of 3)

Sample Type (Units) Type & Number of Analyses1 LLD2
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Figure 6.2-1 Sample Collection Sites – Within 1 Mile

Source: Reference 6.2-1
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Figure 6.2-2 Sample Collection Sites – 1 to 5 Miles

Source: Reference 6.2-1
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Figure 6.2-3 Sample Collection Sites – Greater than 5 Miles

Source: Reference 6.2-1
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6.3 Hydrological Monitoring

This section discusses the following hydrological monitoring programs:

• Pre-application monitoring to verify existing hydrologic conditions, substantiate design
assumptions related to site hydrology, and support the baseline hydrologic descriptions in
Subsection 2.3.1.

• Site preparation and construction monitoring to control anticipated impacts from site
preparation and construction activities and detect unexpected impacts arising from these
activities.

• Pre-operational monitoring to establish a baseline for identifying and assessing
environmental impacts resulting from Fermi 3 operation.

• Operational monitoring programs to establish the impacts of Fermi 3 operation.

Monitoring requires compliance with specific agencies and permitting to be accomplished before
activities are initiated, during construction, and during operation.  Effluents discharged to navigable
streams are governed by the Federal Clean Water Act (CWA), 40 CFR, and State of Michigan water
quality standards.  These require Detroit Edison to obtain a stormwater permit under the NPDES,
Section 3112, for the reactor to operate in compliance with the CWA; it is not a prerequisite to
obtaining an NRC license (Reference 6.3-1).  Adequate monitoring (baseline and operational) is a
prerequisite for obtaining or amending an NPDES permit.  A Section 401 Water Quality certification
is required prior to application for a new, or amendment of an existing, NPDES permit.  The Section
401 certification is also required prior to issuance of the COL.  The monitoring associated with the
NPDES permit is the only monitoring required for effluent discharges to navigable streams.
Figure 2.3-5 depicts water bodies, rivers, creeks, and streams feeding into Lake Erie. Figure 2.1-2
shows the water bodies within a 7.5-mile radius of the Fermi site. Figure 2.3-8 shows the
bathymetry of Lake Erie and Lake Saint Clair.

As part of the detailed design for Fermi 3, the present Fermi 2 groundwater monitoring programs
will be evaluated with respect to the addition of Fermi 3 to determine if any modification of the
existing programs is required to adequately monitor plant effects on groundwater.  Wells exist
onsite from previous projects and current investigations.  Monitoring plans may include components
for both the overburden groundwater and the Bass Island Group aquifer.

6.3.1 Pre-Application Monitoring

This subsection primarily addresses monitoring that is performed for Fermi 2.  Monitoring results
and data for Fermi 2 are presented in Reference 6.3-4.  In 1967, the surface water quality of
Michigan streams was investigated by the State of Michigan in a comprehensive project.  The
project was conducted in cooperation with the Michigan Department of Natural Resources (MDNR)
under agreement with the State Water Resources Commission for water resources investigations.
Samples were collected at approximately 200 gaging stations in late March and early April when
stream flow was high and also in late August and early September under low streamflow conditions.
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The goals of the sampling program were as follows:

a. Compare water quality in the Fermi 2 area with the entire State of Michigan under conditions
that produce extremes in natural water quality

b. Evaluate regional variation in water so that reasonable water quality estimates may be
made

c. Establish values to which future measurements may be compared for evaluating changes in
water quality

d. Develop a framework on which future detailed water quality studies can be conducted

During the 1967 surface water quality investigation, personnel of the Michigan District of the U.S.
Geological Survey (USGS) collected samples of water from each stream during their regular visits
to the gaging stations.  The samples were collected in disposable plastic bottles and returned to the
district office for chemical analysis.  Multiple samples were collected at several time intervals to
verify the parameters’ stability.  Field analysis consisted of using mercuric nitrate for chloride
determination, the turbidimetric method for sulfate, the colorimetric EDTA method for hardness, and
colorimetric and potentiometric titration for specific conductance.

In August 1971, the first base flow and chemical quality monitoring program was initiated for minor
streams tributary to Lake Erie.  This included representative streams within the Swan Creek
Watershed.  The study was conducted by the USGS Office in Okemos, Michigan.

In conjunction with the 1971 USGS study, the MDNR performed routine water quality
measurements on various waters from selected locations including: coliforms, dissolved oxygen,
oxygen demand, solids, and nutrients.  Sampling locations near the Fermi 2 site were Swan Creek
at Sigler Road bridge, the temporary sewage disposal facility to Lake Erie, the sewage plant to
Swan Creek, the Fermi 1 discharge to Swan Creek, the mouth of Swan Creek, the Fermi 1 intake
canal, the Fermi 1 discharge at head wall, raw water from the City of Monroe water treatment
facility, the Dixie Highway Bridge over Swan Creek, and Lake Erie at Sterling State Park Beach.

Since some of the MDNR’s sampling locations were on discharge lines from the Fermi site, there
was a direct and independent verification of the quality of the plant effluents.  The EPA maintained
water quality surveillance stations near the site through the Region V office in Chicago, Illinois.

During a 1991 through 1992 fish entrainment and impingement study, hydraulic monitoring to obtain
average velocities through the Fermi 2 intake screens was performed by Detroit Edison three times.
Monitoring was scheduled to correspond to anticipated normal low (winter), high (summer), and
intermediate (spring) intake flow conditions.  (Reference 6.3-5)

A limited groundwater level monitoring program at Fermi 2 is currently performed on a quarterly
basis as part of the REMP.  Fermi 2 has four groundwater wells included in its REMP, which are
monitored monthly for water levels and sampled quarterly for the radionuclides and sensitivities
specified in the ODCM (Reference 6.3-2).
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In addition, sixteen groundwater monitoring wells have been installed around Fermi 1 in support of
decommissioning activities.  These are also sampled on a quarterly basis with samples assayed for
tritium and gamma emitters for the sensitivities specified in the Fermi 2 ODCM.

Chemical testing of groundwater was performed to establish baseline conditions at the site.  The
groundwater samples for chemical testing were collected from all shallow and deep monitoring
wells installed as part of the Fermi 3 investigation. Figure 2.3-57 shows groundwater and surface
water sampling locations.  Each monitoring well was sampled once for the parameters listed in
Table 6.3-1.  At a similar frequency, surface water samples were collected from Lake Erie in the
area of the plant gaging station, and from other specific locations.  The surface water samples were
also tested for the parameters listed on Table 6.3-1.  Discussion on chemical monitoring data
regarding water quality is included in Section 6.6.

To monitor groundwater fluctuations, groundwater levels in piezometers and monitoring wells were
measured monthly for a period of approximately one year from June 29, 2007 to May 29, 2008.
Groundwater elevations in piezometers and monitoring wells, and surface water elevations at the
gaging stations, were generally measured on the same working day.

Cooling system and nonradiological waste retention impacts are discussed in Section 5.2. Surface
water flow rates and sediment transport are discussed in Subsection 2.3.1 and Section 5.2.
Groundwater flow velocities are discussed in Subsection 2.3.1.

6.3.2 Construction Monitoring

No adverse hydrological impacts are predicted from the construction of Fermi 3.  Coverage under
the NPDES Stormwater Construction Permit may require an additional construction monitoring
program to be instituted for the construction activities associated with Fermi 3 to assess hydrologic
changes resulting from construction.  Before the Fermi 3 construction activities are authorized
under the NPDES Stormwater Construction Permit, a Soil Erosion and Sedimentation Control
(SESC) Plan and Pollution Incident Prevention Plan (PIPP) must be developed (Reference 6.3-3).
The elements included in the SESC Plan and PIPP are described in Subsection 4.2.1.
Construction impacts are reduced through development and implementation of the site-specific
SESC Plan and PIPP.  Inspections will be periodically performed to ensure that the control
measures in these plans are installed and maintained.

During construction dewatering, piezometers are monitored as needed to evaluate the drawdown of
shallow and bedrock groundwater levels.  Fermi 3 wells or piezometers are used for monitoring, as
appropriate.  Monitoring is performed at frequent intervals when construction dewatering begins in
order to document water level declines.  Monitoring frequency is reduced after dewatering levels
have stabilized.  The drawdown effects of construction dewatering on existing wells near the Fermi
site are shown on Figure 4.2-2 and Figure 4.2-3 for the proposed excavation barrier methods.

Following dewatering, groundwater level monitoring using shallow and bedrock piezometers and
monitoring wells is performed monthly to establish groundwater flow patterns with Fermi 3 in-place.
Fermi 3 wells and piezometers are used as appropriate.
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Safeguards will be implemented to minimize the possibility of adverse impacts to groundwater due
to construction and operation of Fermi 3.  Such safeguards would include typical best management
practices (BMPs) for the storage, handling, and conveyance of hazardous materials, such as
appropriate containment areas around storage tanks, emergency cleanup procedures in the event
of surface contaminant spills, secure hazardous materials storage areas, etc.

6.3.3 Pre-Operational Monitoring

Pre-operational hydrological monitoring is conducted to establish a baseline for identifying and
assessing environmental impacts resulting from Fermi 3 operations.  The monitoring is used to
verify existing hydrologic conditions and substantiate design assumptions related to site hydrology.
This includes continual lake water level readings performed by NOAA.  As adverse hydrological
impacts due to construction are not anticipated, Detroit Edison anticipates a pre-operational
monitoring program that is similar to the operational monitoring program described in
Subsection 6.3.4.  Additional pre-operational baseline hydrologic monitoring may be required as
part of the NPDES permitting process.

6.3.4 Operational Monitoring

Since the permitted site is a nuclear power station, it is anticipated that the monitoring requirements
of the new/amended permit would be similar to the Fermi 2 NPDES permit.  Monitoring of Lake Erie
water levels will continue during Fermi 3 operation.  Also, operational monitoring will be used to
evaluate the following:

• Alteration of surface water flow

• Alteration of groundwater flow

• Impact of sanitary and chemical waste retention methods on water quality.

• Alteration of sediment transport

• Alteration of wetlands

Monitoring of the Spoils Disposal Pond is anticipated.  Sediment removal of dredged sediments will
be performed, and the sediment will be relocated appropriately.  This will prevent increases in
sediment or turbidity discharged into Lake Erie.  Monitoring is performed using industry standard
equipment and analytical procedures.  The program may be modified as improved equipment and
analysis methods are developed, or as needed to meet updated regulatory program requirements.
Monitoring is to occur during discharge events or monthly, which includes water level monitoring
events and sampling events for water quality.

Groundwater monitoring will be performed by measuring groundwater levels quarterly, using new
up-gradient and down-gradient monitoring locations, dewatering piezometers, and Fermi 3
hydrogeology monitoring locations, as appropriate.

Groundwater sample monitoring and operational accident monitoring are addressed in Section 6.2.
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Table 6.3-1 Groundwater and Surface Water Testing Parameters

Hardness
Sulfate
Silica, Dissolved
Turbidity
Phosphorous, Total
Sodium
Iron
Phosphorous, Orthophosphate
Potassium
Color
Ammonia
Calcium
Bicarbonate
Odor
Nitrate
Magnesium
Arsenic (III)
Nitrite
Total Coliforms
Cadmium
Organic Nitrogen
Fecal Coliforms
Chromium, Total
ORP/Eh

Alkalinity
Fecal Streptococci
Chromium (VI)
Total Suspended Solids
Chloride
Silica, Total
Copper
Lead
Nickel
Silver
Biological Oxygen Demand
Mercury
Selenium
Zinc
Total Dissolved Solids
pH
Conductivity
Temperature
Phytoplankton (surface water only)
Carbon dioxide (groundwater only)
Dissolved oxygen
Chemical Oxygen Demand
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6.4 Meteorological Monitoring

The current Fermi onsite meteorological monitoring program has been in place since it was
implemented for Fermi 2 pre-operational meteorological assessment beginning in June 1975. The
existing Fermi onsite meteorological tower complies with Regulatory Guide 1.23, Revision 0,
February 1972. Except as described in Subsection 6.4.1.1 regarding the proximity of trees to the
meteorological tower, the onsite meteorological monitoring program complies with the proposed
Revision 1 to Regulatory Guide 1.23 (September 1980). Since June 1975, some of the
meteorological monitoring program components have been upgraded (Reference 6.4-1).
Subsection 6.4.1 describes the current state of the onsite meteorological measurement program.
The Fermi 2 meteorological monitoring program provides the basis for the Fermi 3 preapplication
meteorological monitoring program. In addition, data from the onsite meteorological tower is used
as the sole input for models that describe the short- and long-term atmospheric transport and
diffusion characteristics of the site, as provided for in NRC Regulatory Guides 1.145 and 1.111,
respectively. A description of the model used to analyze the short- and long-term atmospheric
transport and diffusion conditions of the site is described in Subsection 2.7.6.1 and
Subsection 2.7.6.2.

The NDCT for Fermi 3 will be built in the approximate location of the current onsite meteorological
tower. Thus, a new meteorological tower will be erected in the southeast corner of the Fermi site as
displayed in Figure 2.1-4. Subsection 6.4.2 will describe the construction, pre-operational, and
operational meteorological monitoring program for Fermi 3.

The purpose of this section is to identify that the onsite meteorological measurements program and
other data-collection programs used by Fermi 3 are adequate to: (1) describe local and regional
atmospheric transport and diffusion characteristics within 50 mi (80 km) of the plant, (2) ensure
environmental protection, and (3) provide an adequate meteorological database for evaluation of
the effects of plant operation.  This discussion includes an analysis of the following meteorological
monitoring system elements:

• The location of the meteorological tower and instrument siting

• Meteorological parameters measured

• Meteorological sensors

• Instrument surveillance

• System accuracy

• Data recording and transmission

• Data acquisition and reduction

• Data validation and screening

• Data display and archiving

• Data recovery rate and annual and joint frequency distribution of data
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6.4.1 Fermi 3 Preapplication Meteorological Monitoring Program

6.4.1.1 Tower and Instrument Siting

Figures showing the location of the onsite meteorological tower in respect to offsite meteorological
stations and surrounding topography are provided in Figure 2.7-1 and Figure 2.7-56 through
Figure 2.7-59, respectively. Figure 2.1-4 provides the location of the Fermi site structures in relation
to the current onsite meteorological tower.  The existing onsite meteorological open-latticed tower is
located approximately 1113 feet west-southwest of the Fermi 3 reactor containment building and
has a height of 197 feet above plant grade.  This location is within a distance that is less than 10
times the height of the Fermi 3 reactor building, and therefore does not fully meet the siting criteria
of NRC Regulatory Guide 1.23. Accordingly, a new meteorological tower will be built prior to
construction of Fermi 3. Subsection 6.4.1.1 describes the location of the new meteorological tower.
The meteorological parameters specified in NRC Regulatory Guide 1.23 are measured by
instrumentation mounted at two levels (10-m (33-ft) and 60-m (197-ft)) on the tower.  The 10-m and
60-m elevations were selected to approximate the heights of release of activity emanating from
ground level and the plant’s heat dissipation system, respectively.  The meteorological sensors are
mounted on booms to minimize any impact to downwind measurements. The meteorological
sensor types, heights, and location in reference to structures are in conformance with NRC
Regulatory Guide 1.23, Revision 0, February 1972. The length of the boom complies with Revision
0 of Regulatory Guide 1.23; however, it does not comply with Regulatory Guide 1.23, Revision 1,
March 2007, in that the length is less than twice the longest horizontal dimension.  As described in
Subsection 2.7.6 up to twelve years of meteorological data were used in the calculation of
atmospheric dispersion estimates.  This extensive data set provides assurance that the
meteorological data used in the calculations accurately characterize the site, and that the
calculated atmospheric dispersion estimates are appropriately conservative.

The influence of terrain near the base of the tower on temperature measurements is minimal.  The
tower is situated in a relatively flat area.  A small climate-controlled instrument shelter is located at
the base of the tower. The tower is situated in an area east of a grove of trees that is located less
than ten times the obstruction height recommended in Regulatory Guide 1.23. Potential impact of
the trees on the analysis is described in Subsection 6.4.1.6. The tower is located sufficiently close
to the shoreline of Lake Erie such that it can measure the dynamic onshore flow conditions that
could affect gaseous effluent releases.  This effect on the dispersion conditions is representative of
the site because the facility itself is located along the western shoreline of Lake Erie.

6.4.1.2 Instrumentation and Their Accuracies and Thresholds

Meteorological Sensors

The instrumentation on the meteorological tower consists of the following: wind speed and wind
direction sensors at the 10-m and 60-m levels, a 10-m air temperature sensor, a 10-m to 60-m
vertical air temperature difference system (T), and a 10-m dewpoint temperature sensor.  In
addition, a heated tipping bucket rain gauge monitors precipitation at ground level at the base of the
meteorological tower.  Table 6.4-1 provides a listing of the meteorological parameters monitored on
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the tower, the sampling height(s), as well as the sensing technique for the primary and secondary
systems.

To minimize data loss due to ice storms, external heaters are installed on the primary wind sensors.
The heaters are thermostatically controlled and are of the slip-on/slip-off design for easy
attachment.  The wind sensor specifications are not affected by these heaters.  A windscreen is
mounted around the precipitation gage to minimize the amount of windblown snow and debris
deposited in the gage.

The accuracies and thresholds for the meteorological sensors located on the meteorological tower
are presented in Table 6.4-2.  The accuracies and thresholds for each sensor are within the
limitations specified in the proposed Revision 1 to Regulatory Guide 1.23 (September 1980). The
accuracy of the differential temperature channel does not comply with Regulatory Guide 1.23,
Revision 1, March 2007.  Revision 1 of Regulatory Guide 1.23 was issued during the final year of
data collection to support the Fermi 3 COL application.  The majority of the meteorological data,
obtained from several years prior to 2007, were consistent with the regulatory guidance in effect at
the time.  As discussed in Subsection 2.7.6, up to twelve years of meteorological data were used in
the calculation of atmospheric dispersion estimates.  The tower is an open lattice construction.  The
open areas in between the support frames of the tower minimizes the area of impact to the sensors.
The extensive data set and the open lattice design provides assurance that the meteorological data
use din the calculations accurately characterize the site, and that the calculated atmospheric
dispersion estimates are appropriately conservative.

Data Recording Equipment

After the data are collected by the sensors, the output is routed through signal conditioning
equipment and then directed to digital data recorders. The digital recorders sample the data at least
once very five seconds. The signal conditioning equipment and digital recorders are located at the
base of the tower in the instrument shelter.  An analog backup recorder also records the output from
the sensors in the event that the primary digital recorder fails.

The accuracies for the primary and secondary recording devices are presented in Table 6.4-2.

Electrical power is supplied to the primary and secondary systems by independent power supplies.
One source of power is Fermi 2; the other is an offsite source.  If one supply fails, the other
automatically supplies the necessary power for both systems.  Two precautions are taken to
minimize lightning damage to the system, two of the three legs of the tower are grounded and the
signal cables are routed through a lightning protection panel.  Each signal line is protected by
transient protection diodes specifically designed to stay below the individual line voltage breakdown
point.

6.4.1.3 Instrument Calibration

The sensors, electronics, and recording equipment are calibrated on a six month basis.  More
frequent onsite calibrations are performed if the past operating history of the sensor indicates it is
necessary.  Any necessary adjustments are made onsite and the equipment that malfunctioned is
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either corrected onsite or replaced with similar spare equipment.  After any adjustments or repairs,
the calibration is repeated.  Electronics calibrations are performed by simulating the output of each
of the sensors with precision test equipment and monitoring the recorded values for each
parameter. The resistance response to specified temperatures for the temperature thermistors is
performed in the laboratory using calibrated measurement equipment. The calibrated temperature
thermistor is then used to replace the existing sensor installed on the meteorological tower. The
response of the calibrated temperature thermistor is then compared to an ambient temperature
measurement taken at the sensor with a calibrated thermometer.

The dew point sensor is calibrated by comparing the result reported by the dew point sensor
against the dew point measured by a calibrated, portable dew point hygrometer at the aspirator
inlet.

The precipitation sensor is calibrated by comparing the result reported by the precipitation sensor to
a known volume of liquid.

The calibration of the wind speed sensors is performed in a wind tunnel by an outside vendor using
calibrated measurement equipment and a NIST Traceable Wind Tunnel Anemometer. In the wind
tunnel the wind velocity is calibrated at specific points and the starting threshold is determined. The
calibrated wind speed sensor is then used to replace the existing sensor installed on the
meteorological tower.

The calibration of the wind direction sensor is performed by an outside vendor using calibrated
measurement equipment. The calibration does not include a specific test of the starting threshold
for wind direction. The starting threshold of the calibrated wind direction sensor is assessed at the
time of installation by rotating the wind direction sensor body with the shaft in the horizontal plane
and observing that the vane remains stationary. A new bearing is installed in the wind direction
sensor if required. After installation of the new wind direction sensor, the directional alignment of the
wind direction sensor is checked by sighting a known alignment point and comparing the result
reported by the wind direction sensor to a known response. Examination of the 2003-2007
meteorological data indicates that there is variability in the wind direction measurements during
periods when wind speed is less than 1 mph, providing reasonable assurance that the starting
threshold for the wind direction sensors is equal to or less than 1 mph.

The records documenting results of calibrations, drift from calibrations, and corrective action taken
for the digital instrumentation are kept and filed onsite.

6.4.1.4 Instrument Service and Maintenance

Visits are made periodically to the tower to make a visual inspection of the sensors, as well as the
data output and recording equipment in the instrument shelter, to see if they are damaged and need
maintenance.  In the event the sensors or monitoring equipment is found damaged or
malfunctioning, the equipment is replaced or corrected in a timely fashion.  A stock of spare parts
and equipment is maintained to minimize and shorten the periods of outages.  Using the same
precision test equipment used for calibration, the instrumentation is checked to ensure reliable
operation.  Records documenting results of major causes of instrument sensor outages and other
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malfunctions of the meteorological monitoring system are kept and filed onsite.  A similar inspection
and maintenance program is in place for the computers and equipment located in the control room.

6.4.1.5 Data Reduction and Transmission

The pre-application meteorological monitoring program is composed of two independent
meteorological trains of instrumentation – a primary train and a secondary train – mounted on the
tower.  Both trains feed the data acquisition equipment of the Integrated Plant Computer System
(IPCS) located in the Fermi 2 Control Room.  The IPCS has the capability to share the
meteorological data with other plant computers, display the data on IPCS terminals at various plant
locations, and perform plume dispersion analysis in support of Emergency Plan activities.  Users
can simultaneously access the meteorological data through two available dial-up lines located at
the instrument shelter.  The NRC can also receive selected meteorological data through the
Emergency Response Data System (ERDS) interface on IPCS.  The operational meteorological
monitoring system is described in further detail in the following subsections and is illustrated in
Figure 6.4-1.

Signal Conditioning and Data Reduction

Inside the instrument shelter, sensor signals are conditioned.  Each sensor signal requires a single
printed-circuit board to perform the necessary conversion, amplification, and scaling to provide a
pair of analog outputs for each parameter.  Zero and full-scale test switches are front-panel
mounted on each printed-circuit board to facilitate parameter testing.

After conditioning through their respective printed-circuit boards, the 10-m horizontal wind direction
and vertical wind speed signals pass into the Climatronics Standard Deviation Computer boards to
compute the 15-minute average sigma theta and sigma phi.

The primary and secondary signal conditioner and standard deviation computer boards are
independent of each other.

Data Transmission

The outputs of the instrument signal conditioning equipment are transmitted to the Control Room
via two independent transmission lines.  One line incorporates a phone line between the instrument
shelter and the Nuclear Operations Center, where information is microwaved to the Office Service
Building.  From the Office Service Building, the signals are transmitted to the Control Room.  The
second line uses a separate phone line from the instrument shelter to the Nuclear Operations
Center, where the data are transmitted to the Office Service Building via a phone line.  From the
Office Service Building, the signals are transmitted to the Fermi 2 Control Room.  The two signals
are electrically separated from one another from the tower to the control room.  The instrumentation
at the tower is electrically isolated from the equipment in the computer room of the Control Room.

6.4.1.6 Data Acquisition and Processing

The dual IPCS data acquisition multiplexers accept two trains of data from the meteorological
system primary and secondary data acquisition equipment.  These data are provided to the IPCS
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computers to screen data for data validity and quality, perform meteorological calculations, update
the data archive, display the information on the man-machine interface, and output the data to
communication devices.  The IPCS provides redundant computers that provide a main (Master)
and backup (Slave) capability.  The redundant computers in conjunction with the two trains of data
acquisition provide two independent paths of data.  The IPCS system monitors available error
signals to determine equipment status.  If an instrument input malfunctions, if data are suspect, or if
an instrument input is manually removed from service, the IPCS will substitute the reading from the
next level of redundancy as listed in Table 6.4-3 and indicate the substitution on the IPCS
computers.  In the event that a data path to IPCS is unavailable, a digital recorder is available on
each train of instrumentation at the instrument shelter to archive the raw data.  Meteorological data
are generally reviewed each day to identify possible data problems.  The meteorological data are
also validated to ensure that the amount of data retained in the master record meets the regulatory
requirements for minimum recovery rates as outlined in NRC Regulatory Guide 1.23.  During the
validation process the following steps are followed:

• Utilize software to review raw data

• Identify and edit questionable or invalid data

• Recover data from backup sources

• Adjust data to reflect calibration sources

After the validation process is completed, the processed data are archived and permanently stored
electronically.

The objective for the meteorological monitoring program is to maintain data recovery rates of at
least 90 percent on an annual basis for all meteorological parameters in order to assess the relative
concentrations and doses resulting from accidental or routine releases.  Table 6.4-4 provides
recovery rates for the meteorological parameters monitored on the onsite meteorological tower.
The recovery rates for each parameter, including the joint data recovery of wind speed, wind
direction, and T, exceed the 90 percent guidance criteria in NRC Regulatory Guide 1.23. The
meteorological tower is located east of a grove of trees that is located less than ten times the
obstruction height recommended in Regulatory Guide 1.23. The impact of the trees, for upwind
sectors, is to reduce the indicated wind speed at the 10 meter elevation. Very little impact to the
wind speed has been observed at the 60 meter elevation. The SACTI analysis (Section 5.3) uses
the data from the 60 meter elevation and, thus, is not impacted by the presence of the trees. For
determination of the atmospheric dispersion factors used in the analysis of off-site design basis
accident (PAVAN)  and Severe Accidents (MACCS2), using the lower indicated wind speed
provides conservative results. For determination of atmospheric dispersion factors used in analysis
of routine releases (XOQDOQ) the analyses were run using both the current data and the data from
1985-1989. Results based on both sets of data are reported in Subsection 2.7.6.2. Therefore, the
onsite meteorological data are considered adequate to represent onsite meteorological conditions
as required by 10 CFR 100.10 and 10 CFR 100.20, as well as to make estimates of atmospheric
dispersion for design basis accident and routine releases from the reactor.
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Meteorological data are available in five different formats: instantaneous values, 1-minute blocked
averages, 15-minute rolling averages, 15-minute blocked averages, and 1-hour blocked averages.
Routine data summaries are generated for each day, calendar month, and calendar year and then
archived on the IPCS computers.  In addition, joint frequency distributions of wind speed and wind
direction for each Pasquill stability category are created from the 1-hour blocked averages.  The
format of the annual onsite meteorological data summaries and joint frequency distribution tables
conforms to the recommended format found in NRC Regulatory Guide 1.23.

6.4.2 Fermi 3 Construction, Pre-Operational, and Operational Onsite Meteorological 
Monitoring Program

As described in Section 6.4 of NUREG-1555, the current meteorological program establishes a
baseline for identifying and assessing the environmental impacts during preapplication
meteorological monitoring. The NDCT for Fermi 3 will be built in the approximate location of the
current onsite meteorological tower. Thus, a new meteorological tower will be erected in the
southeast corner of the Fermi site prior to construction of Fermi 3. The new meteorological tower
will be operational for at least one year and possibly two years prior to the decommissioning of the
existing onsite meteorological tower. The meteorological data recorded concurrently from the
current and new onsite meteorological towers will undergo a detailed analysis to ensure the
meteorological parameters measured at the new meteorological tower are representative of the
atmospheric conditions at the Fermi site. Actual and perceived data biases between the current and
new meteorological towers will be documented and evaluated. The construction, pre-operational,
and operational onsite meteorological monitoring program is described in greater detail in the
following subsections.

6.4.2.1 Tower and Instrument Siting

The new meteorological tower will be a guyed open-latticed tower built to ANSI/TIA/EIA- 222-G
standards and will have a height of 60 m (197 ft). The location of the new onsite meteorological
tower in respect to the current onsite meteorological tower and Fermi 3 site layout is provided in
Figure 2.1-4. Regulatory Guide 1.23 estimates that a meteorological tower located at least a
distance of 10-building-heights horizontal distance downwind from a nearby structure will not have
adverse wake effects exerted by the structure. The reactor building is located approximately 1450
m (4747 ft) north-northwest of the new onsite meteorological tower. The height of the reactor
building is approximately 48.2 m (158 ft) above plant grade. Using the method suggested by
Regulatory Guide 1.23 the zone of turbulent flow created by the reactor building will be limited to
approximately 481.6 m (1580 ft). The 4-cell MDCT will be located approximately 1356 m (4449 ft)
north-northwest of the new onsite meteorological tower. The height of the MDCT will be
considerably lower than the reactor building, and will exert a smaller zone of turbulent flow.
Therefore, the reactor building and MDCT are located at distances that will not produce adverse
wake effects on the wind direction and speed measurements at the new meteorological tower.

Other structures near the location of the new meteorological tower include a NDCT and water
tower. The NDCT is hyperbolically shaped and has a maximum width at the base of the tower,
which has an outer diameter of 140.2 m (460 ft). The downwind wake zone for hyperbolically
shaped and sloping structures is expected to be smaller than for structures that are square or
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rectangular and have sharp edges. 40 CFR 51.100(ii)(3) defines good engineering practices (GEP)
stack height as that which ensures that emissions from a stack do not result in excessive
concentrations of any air pollutant as a result of atmospheric downwash, wakes, or eddy effects
created by the source itself, nearby structures, or nearby terrain features. "Nearby structures" is
defined in 40 CFR 51.100(jj)(1) as that distance up to five times the lesser of the height or width
dimension of a structure. Furthermore, the wake zone area becomes increasingly smaller as the
height to width ratio of a structure increases (Reference 6.4-2). For the NDCT the lesser dimension
is the width, which is the base width. Therefore, a conservative method to calculate the outermost
boundary of influence exerted by the NDCT is to multiply the maximum width by five.

Using this method, with a maximum width of 140.2 m (460 ft) at the base of the tower, the downwind
wake effect is estimated to extend 701.1 m (2300 ft) from the base of the NDCT. The NDCT is
located approximately 1422 m (4665 ft) northwest of the new meteorological tower. Thus, the new
meteorological tower is at a distance that will not be affected by the wake zone of the NDCT.

The water tower near the location of the new meteorological tower has a height of 44.2 m (144.9 ft)
and a maximum width of approximately 16.2 m (53.3 ft) at the equator of the tank head. The tank
head of the water tower structure is spherical and has a sloping surface and like the NDCT exerts a
downwind wake zone that is conservatively estimated as five times the maximum width of the water
tank head. Thus, for the water tower with a maximum width of 16.2 m (53.3 ft), the outermost
boundary of influence exerted by the water tower is conservatively estimated to be 81 m (265.8 ft).
The water tower is located approximately 153 m (502 ft) southwest of the new meteorological tower.
Thus, the new meteorological tower is at a distance that will not be affected by the wake zone of the
water tower.

Natural obstructions that can influence wind measurements near the new meteorological tower
include trees that are taller than 5 m (16 ft). The area surrounding the location of the new
meteorological tower contains trees that would influence wind measurements if left at their current
height. However, prior to installing the new meteorological tower the trees will be trimmed to a
height less than 5 m (16 ft) outwards to a distance that satisfies the 10-building-height distance of
separation stated in Regulatory Guide 1.23.

NRC Regulatory Guide 1.23 indicates that ΔT should be measured at 10 m and 60 m, and if
necessary at 10 m and a higher level that is representative of diffusion conditions from release
points higher than 85 m (278.9 ft). The atmospheric release heights above plant grade for Fermi 3
are 52.6 m (172.6 ft) for the reactor building/fuel building stack, 71.3 m (233.9 ft) for the turbine
building stack, and 18 m (59.1 ft) for the radwaste building stack. All release heights for Fermi 3 are
below 85 m (278.9 ft); therefore, the new meteorological tower will have meteorological sensors
located at 10 m and 60 m elevations to estimate dispersion conditions for ground-level and the
plant’s heat dissipation system. Wind sensors on the side of the tower will be mounted at a distance
equal to at least twice the longest horizontal dimension of the tower (e.g., the side of a triangular
tower). Temperature sensors will be oriented such that the aspirated temperature shields are either
pointed downward or laterally towards the north and the shield inlet is at least 1-1/2 times the tower
horizontal width away from the nearest point on the tower. 
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The influence of terrain near the base of the new meteorological tower on temperature
measurements is expected to be minimal. The area surrounding the new meteorological tower will
not be paved or contain temporary land disturbances, such as plowed fields or rock piles. In
addition, the tower will be situated in a relatively flat area that will be at a similar elevation as the
plant structures. A climate-controlled instrument shelter will be installed on a concrete slab at the
base of the tower; however, materials that minimize influence on the measurements will be used to
construct the shelter. The new meteorological tower will be built close to the shoreline of Lake Erie
such that it can measure the dynamic onshore and offshore flow conditions within the thermal
internal boundary layer. Fermi 2 and Fermi 3 are located at similar distances to the western
shoreline of Lake Erie, such that measurements made at the new meteorological tower will be
representative of atmospheric dispersion conditions that could affect gaseous effluent releases.

6.4.2.2 Instrumentation

Meteorological Sensors

The instrumentation on the new meteorological tower will consist of the following: wind speed and
wind direction sensors at the 10 m and 60 m levels, a 10 m air temperature sensor, a 10 m to 60 m
ΔT, and a 10 m dewpoint temperature sensor. To minimize data loss due to ice storms, external
heaters will be installed on the primary wind sensors. The heaters will be thermostatically controlled
and of the slip-on/slip-off design for easy attachment. The wind sensor specifications are not
affected by these heaters. In addition, a heated tipping bucket rain gauge will be mounted at ground
level on a concrete slab at the base of the meteorological tower away from any potential
obstructions. A windscreen will be mounted around the precipitation gage to minimize the amount
of windblown snow and debris deposited in the gage.

Redundant, secondary sensors at the 10 m and 60 m levels will also be installed on the new
meteorological tower for air temperature, vertical wind speed, horizontal wind speed, and wind
direction measurements. Table 6.4-1 provides a listing of the meteorological parameters that will be
monitored on the new meteorological tower, the sampling height(s), as well as the sensing
technique for the primary and secondary systems.

For the new meteorological tower the applicant intends to use meteorological instrumentation that
matches the manufacturer and model numbers in use on the current meteorological tower. The
accuracies and thresholds for each sensor on the new meteorological tower will be within the
values specified in NRC Regulatory Guide 1.23, Revision 1, March 2007.

Data Recording Equipment

The data recording process planned for the new meteorological monitoring program will mirror the
data recording process for the preapplication monitoring program as described in Subsection
6.4.1.2. For the new meteorological tower the applicant intends to use meteorological
instrumentation that matches the manufacturer and model numbers in use on the current
meteorological tower. One exception is that the signal conditioning equipment used for the current
meteorological monitoring program is no longer available from the manufacturer. Therefore, the
signal conditioning equipment for the new meteorological monitoring program will be replaced with
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signal conditioning equipment that has accuracies that are equal or better than the accuracies listed
for the current signal conditioning equipment.

Electrical power for the new meteorological monitoring program will continue to be supplied to the
primary and secondary systems by independent power supplies. One source of power will be Fermi
2; the other will be an offsite source. If one supply fails, the other automatically supplies the
necessary power for both systems. The new meteorological tower will be built with two precautions
to minimize lightning damage to the system. Two of the three legs of the tower will be grounded and
the signal cables will be routed through a lightning protection panel. Each signal line will be
protected by transient protection diodes specifically designed to stay below the individual line
voltage breakdown point.

6.4.2.3 Instrument Calibration, Service, and Maintenance

The instrument calibration, service, and maintenance procedures in place for the current
meteorological monitoring program will continue for the new meteorological monitoring program.
Subsection 6.4.1.3 provides a description of the instrument calibrations program, while Subsection
6.4.1.4 provides a description of the instrument service and maintenance program. System
components that collect, transmit, process, record, and display the meteorological data will be
inspected, calibrated, serviced, and maintained such that at least 90% data recovery is achieved for
the new meteorological monitoring system.

6.4.2.4 Data Reduction, Transmission, Acquisition, and Processing

The method of data reduction, transmission, acquisition, and processing that is described in
Subsections 6.4.1.5 and 6.4.1.6 for the preapplication monitoring program will be used for the
construction, pre-operational, and operational monitoring programs.

6.4.3 References

6.4-1 Detroit Edison, “Fermi 2 Updated Final Safety Analysis Report,” Revision 14, November 
2006

6.4-2 U.S. Environmental Protection Agency, “Guideline for Determination of Good Engineering 
Practice Stack Height, Technical Support Document for the Stack Height Regulations,” 
EPA-450/4-80-023, Revision, June 1985
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Source: Reference 6.4-1

Table 6.4-1 Meteorological Parameters Monitored at the Fermi Site

Parameter
Sampling Height 

(meters) Sensing Technique

Primary Monitoring System

Wind Speed 10 and 60 Cups/light chopper

Wind Direction 10 and 60 Vane/potentiometer

Vertical Wind Speed 10 Propeller

Differential Temperature 10 to 60 Matched thermistors

Ambient Temperature 10 Thermistor

Dewpoint 10 Lithium Chloride Type

Precipitation 1.5 Tipping bucket

Secondary Monitoring System

Wind Speed 10 and 60 Cups/light chopper

Wind Direction 10 and 60 Vane/potentiometer

Vertical Wind Speed 10 Propeller/light chopper

Differential Temperature 10 to 60 Matched thermistors

Ambient Temperature 10 Thermistor
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Table 6.4-2 Accuracies and Thresholds for the Fermi Onsite Meteorological 
Monitoring Program Instruments

Equipment Manufacturer and Model Range
System 

Accuracy
Starting 

Threshold
Measurement 

Resolution

Wind Speed
Climatronics Model 

F460-100075
0 to 125 mph 0.15 mph 1.0 mph 0.1 mph

Wind 
Direction

Climatronics Model 
F460-100076

0° to 540° ±3.2 degree 1.0 mph 1.0 degree

Temperature
Omega OL-703 Linear 

Thermistor Probe
-22°F to 212°F 0.4°F N/A 0.1°C

Dewpoint 
Temperature

Climatronics Model 101197 -22°F to 122°F ±2.7°F N/A 0.1°C

Differential 
Temperature

N/A N/A 0.15°C N/A 0.01°C

Precipitation
Fisher & Porter Company 

Model 35-1559 EA10
0 to 19.5 
inches

±0.1 in N/A 0.01 in

Recorder
Thermo Westronics Model 

SV180
N/A

±0.05% of 
programmed 

range
N/A

0.006% of full 
scale
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Source: Reference 6.4-1

Table 6.4-3 Method for Substituting Redundant Parameters of the Critical 
Meteorological Measurements

Level of Redundancy
10-meter Level 

Wind Speed
10-meter Level 
Wind Direction Stability Indicator

0 Primary WS10 Primary WD10 Primary Delta

1 Secondary WS10 Secondary WD10 Secondary Delta

2 Primary Sigma theta

3 Secondary Sigma theta
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Table 6.4-4 Data Recovery Percentages for the Fermi Onsite Meteorological 
Monitoring Instruments During the 2003-2007 Time Period

Recorded Parameter Recovery Percentages

Wind Speed

10-m 97.93%

60-m 97.93%

Wind Direction

10-m 98.14%

60-m 98.21%

Temperature

10-m 98.54%

10-m to 60-m Difference (T) 97.66%

Dewpoint

10-m 96.29%

Precipitation

Ground Level 94.57%
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Figure 6.4-1 Process Flow Diagram of the Fermi Onsite Meteorological Monitoring Program

Source: Reference 6.4-1
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6.5 Ecological Monitoring

The following subsections present information regarding ecological monitoring for terrestrial
ecology and land use (Subsection 6.5.1), and aquatic ecology (Subsection 6.5.2) of the Fermi site.
The discussion centers on areas likely to be affected by site preparation, construction, and
operation of Fermi 3.  The monitoring programs discussed are based on the environmental impacts
anticipated during the various stages of project development.

Monitoring programs aimed at the detection of changes to the terrestrial and aquatic ecosystems
began prior to the COL application submittal and will continue during site preparation, construction,
and operation of Fermi 3.  An evaluation of the standardization, adequacy, and accuracy of data
collection and analytical methods used in the monitoring programs is included where appropriate.

6.5.1 Terrestrial Ecology and Land Use

The following subsections present information on monitoring programs for terrestrial ecology likely
to be affected by site preparation, construction, or operation of Fermi 3.  No specific land use
monitoring is planned.  The monitoring designs are based on anticipated environmental impacts
through the various stages of project implementation.

Site features and land use are described in Subsection 2.2.1 and transmission corridors are
described in Subsection 2.2.2. Subsection 2.4.1 describes the major plant communities, wildlife and
important species, and habitats for the Fermi site and transmission corridors.  Descriptions of
potential impacts that may affect the existing conditions of the project area are addressed in
Subsection 4.3.1.

6.5.1.1 Pre-Application Monitoring

Field studies were conducted on the Fermi site between the fourth quarter of 2006 and mid-2008 to
determine the extent and condition of terrestrial communities and important habitats and the status
of protected species present.  The results of these monitoring activities are presented in
Subsection 2.4.1, including a map showing the distribution of major plant communities
(Figure 2.4-5).  Note that the details of the type and frequency of these observations can be found
in the individual reports for the field studies discussed in Subsection 2.4.1.  Life history information
is also discussed in Subsection 2.4.1.  Potential terrestrial impacts associated with modifications
from Fermi 3 development, including such items as the construction of the natural draft cooling
tower, and parking and storage areas, to the existing terrestrial resources are described in
Subsection 4.3.1.

Three state threatened species are known to occur on the Fermi site, American lotus, Eastern fox
snake, and the bald eagle, as discussed in Subsection 2.4.1.2.  The U.S. Fish and Wildlife Service
(USFWS) conducts an annual monitoring of the Fermi site in late winter or early spring to determine
whether bald eagles are utilizing any of the nests present on the site.  No continuous monitoring is
required or being conducted for American lotus or other terrestrial plants and animals on the site.
No important species are known to occur in the offsite transmission corridors.  Therefore, no
pre-application monitoring is expected by ITCTransmission in association with the offsite
transmission system.
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Mitigation for unavoidable impacts to wetlands on the Fermi site will be prepared in consultation
with the U.S. Army Corps of Engineers (USACE) and MDEQ pursuant to Federal and State
guidelines in accordance with the Clean Water Act Section 404 Permit and Michigan Wetlands
Protection Permit, respectively.  Monitoring of mitigation success will be defined and implemented
in the mitigation plan to be developed following the receipt of a Jurisdictional Determination of the
wetlands present.  No impacts to wetlands from offsite transmission activities are expected and no
monitoring is anticipated to be performed by ITCTransmission.

The Detroit River International Wildlife Refuge (DRIWR) Lagoona Beach Unit is located completely
within the Fermi site and encompasses approximately half of the site.  The plant and animal
attributes of the DRIWR are the same as described for the Fermi site in Subsection 2.4.1.  No
special monitoring is planned for the DRIWR.

6.5.1.2 Site Preparation, Construction and Pre-Operational Monitoring

Construction and pre-operational monitoring activities at this stage of the project relate to the
protection of wetlands habitats, terrestrial habitats, and avian collisions associated with elevated
construction equipment in work areas.  The anticipated impacts to terrestrial resources are
described in Subsection 4.3.1.  No monitoring is anticipated with regard to offsite transmission
system activities by ITCTransmission based on discussions in Subsection 4.3.1.5 and
Subsection 5.6.1.  The pre-operational phase is expected to be short, relative to the construction
and operational phases.  Therefore, the pre-operation phase is considered to be an extension of
the construction phase.

The status of the bald eagle nesting on the Fermi site is expected to be monitored annually by the
USFWS in late winter or early spring.  The need for monitoring the eagles or restricting activities
around the nesting areas during the nesting season will be determined through consultation with
the MDNR and USFWS.

The American lotus will be subject to a construction mitigation strategy to be established through
consultation with MDNR, as discussed in Subsection 4.3.1.2.1.  Accordingly, the need for additional
monitoring will be determined in concert with these consultations.

Protective activities to avoid the permanent loss of wetlands are expected to begin concurrently
with the project construction.  The form, extent of protective activities, and reporting methods will be
determined in consultation with the USACE and MDEQ following the issuance of a Jurisdictional
Determination of wetlands present on the site.  Detroit Edison will be responsible for any monitoring
program established in this regard.  Wetland areas adjacent to the construction areas will be
flagged as ‘no entry’ areas.  Where entry is needed to wetlands in temporarily impacted areas,
appropriate measures would be taken to avoid or minimize impacts, such as using mats for vehicle
access to avoid rutting the ground and damage to vegetation.  Wetlands and other terrestrial
habitats will be protected by compliance and monitoring activities associated with the NPDES
Stormwater Construction Permit, SESC Plan, and PIPP.  The site work areas will be inspected
during site preparation, construction and pre-operations periods on at least a weekly basis by
environmental compliance personnel.  The results of the inspections will be provided to project
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management weekly and deficiencies addressed immediately.  Such compliance is expected to
diminish the potential for impacts to the terrestrial environment.

In accordance with baseline studies performed during the pre-application period discussed in
Subsection 2.3.3 and Subsection 2.4.1 and consideration of impacts discussed in Subsection 4.3.1,
no additional monitoring programs are proposed for the following:

• Bird collisions with plant structures, elevated construction equipment, cooling towers, and
transmission structures

• Salt deposition impacts on vegetation and habitats

6.5.1.3 Operational Monitoring

American lotus monitoring will be established, as needed, through consultation with the MDNR, as
discussed in Subsection 6.5.1.2.  

It is expected that the USFWS will continue annual monitoring of the bald eagle.  Accordingly, no
monitoring by Detroit Edison is warranted.

The creation, restoration or enhancement of wetlands to mitigate for impacts to these resources is
expected to be completed prior to the operational phase of the project.  Monitoring the success of
these activities will occur over a period of five years and this time period is expected to extend into
the operational phase of the project.  Mitigation monitoring sampling periods, methods, and
success criteria will be established through the preparation of a wetland mitigation monitoring plan
in consultation with the USACE and MDEQ during the wetlands permitting process.

No other required continuous monitoring programs are anticipated for terrestrial ecology resources.

6.5.2 Aquatic Ecology

The following subsection provides information regarding potential ecological monitoring for aquatic
ecology likely to be affected by site preparation, construction, and operation of Fermi 3.  The
monitoring program throughout the various stages of project implementation has been designed
based on anticipated environmental impacts that may potentially affect important aquatic species
and habitats as described in Subsection 2.4.2.

The aquatic resources at the Fermi site and vicinity are described in Subsection 2.4.2.  Impacts to
aquatic resources from construction of Fermi 3 are described in Subsection 4.3.2.  Impacts to
aquatic resources from operation of the cooling system are described in Subsection 5.3.1.2 and
Subsection 5.3.2.2.  In summary, the only important aquatic habitat impacted by Fermi 3
construction and operation is portions of the DRIWR.

American lotus is the only important species that resides within the DRIWR.  The monitoring
program for the American lotus is discussed in Subsection 6.5.1.
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6.5.2.1 Pre-Application Monitoring

This program includes evaluations and analysis made for the licensing and permitting of Fermi 2
and additional current and historical information gathered and reviewed for preparation of this
Environmental Report.  Pre-application monitoring consisted of evaluating historical Fermi 2 data,
data collected and reported in Subsection 2.4.2, and Fermi 2 impingement and entrainment studies.
Additional pre-application monitoring includes onsite biological surveys consisting of current Fermi
2 impingement and entrainment studies as described in Subsection 2.3.3, Subsection 2.4.1, and
Subsection 2.4.2.

Collectively, these sources provided data describing the ecological resources existing on the Fermi
site and in the vicinity.  Sampling locations and methods are described in Subsection 2.4.2.

Fermi 2 Current Monitoring

Fermi 2 current monitoring includes the monitoring of chemicals used to control zebra mussel
(Dreissena polymorpha) densities.  As described in Subsection 2.4.2 and Subsection 4.3.2, the
zebra mussel is a bio-fouling agent commonly known to clog intake and discharge components of
cooling water make-up systems.  The monitoring and control program prevents zebra mussel
build-up in the intake clarifier and clarifier components of the cooling tower make-up water system.
It is anticipated that this monitoring and control program will continue to be implemented in future
Fermi NPDES permits.

Summary of Pre-Application Evaluations

The evaluations and surveys described in Subsection 2.4.2 provide established baseline data for
the resources located on the Fermi site and in the vicinity to support evaluation of potential impacts,
as outlined in Subsection 4.3.2, Subsection 5.3.1, and Subsection 5.3.2.

6.5.2.2 Site Preparation and Construction Monitoring

Site preparation and construction impacts to aquatic habitats (wetlands) are anticipated, as
discussed in Subsection 4.3.1.2.2.  A mitigation plan will be developed through consultation with
the MDEQ and USACE.  It is expected that BMPs and associated inspections will be implemented
at all construction sites to prevent construction effluent (either planned or accidental) from entering
aquatic resources on and near the Fermi site.  Candidate BMPs include, but are not limited to, silt
fencing and/or hay waddles around fill and soil refuse piles, tarp covers over fill and soil refuse piles
when not actively in use, and silt fencing barriers along exterior perimeters of construction projects.
An NPDES Stormwater Construction Permit, Soil Erosion and Sedimentation Control (SESC) Plan,
and Pollution Incident Prevention Plan (PIPP) would detail measures ensure water quality, and
thereby to protect aquatic resources.  Proper functionality of BMPs and adherence to the NPDES
Stormwater Construction Permit, SESC Plan, and PIPP would be monitored for construction
activities at the Fermi site.

Additional aquatic resource monitoring is expected to be limited to the DRIWR, which is the only
important aquatic habitat located onsite and in the vicinity.  Limited biological surveys within the
DRIWR will be considered.
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6.5.2.3 Pre-Operational Monitoring

Discharged effluents would continue to be monitored and necessary parameters recorded
continuously as established in existing and future NPDES permits.  Such monitoring would ensure
that cumulative effluents from the construction and operation of Fermi 3 would continue to meet
permit standards.  These parameters conform to Michigan water quality standards designed to
prevent adverse impacts to environmental resources and protect important aquatic species.

6.5.2.4 Operational Monitoring

As discussed in Section 6.1, the MDEQ requires continuous monitoring/recording of discharge
water temperature.  NPDES permit monitoring/recording of the concentration of chemical
constituents in waters discharged at all Fermi permitted outfalls is also required, as discussed in
Section 6.6 (see Figure 5.3-1).  It is expected that the existing Fermi 2 monitoring requirements will
be similarly implemented for the operation of Fermi 3.

The operational monitoring program is anticipated to be a continuation of Fermi 2 operational
programs described in Subsection 6.5.2.1 including the zebra mussel monitoring and control
program.  This is justified because the operational impacts to Lake Erie and the DRIWR are
expected to be small.  Moreover, with respect to Lake Erie, the previous Fermi 2 fish impingement
and entrapment studies did not underscore a need for an operational Fermi 2 monitoring program
on Lake Erie.  Because the Fermi 3 intake design is comparable to Fermi 2 from the standpoint of
fish impingement and entrapment potential, there is similarly no need for an ongoing Fermi 3
operational monitoring program.

6.5.3 References

None.
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6.6 Chemical Monitoring

This section describes the chemical monitoring programs to control and minimize adverse impacts
to water quality (to surface water and groundwater sources) as a result of the construction and
operation of Fermi 3.  The NPDES application and permit issuance for wastewater discharges
associated with Fermi 3 is not required until a time period closer to the beginning of the construction
of Fermi 3.  This section describes anticipated water quality monitoring program activities in four
phases – pre-application monitoring, construction monitoring, pre-operational monitoring, and
operational monitoring.  The operational chemical monitoring program for Fermi 3 will be developed
in consultation with the MDEQ during the Fermi 3 NPDES permitting process and it is anticipated
that the requirements under the modified NPDES permit will be similar to Fermi 2 operational
requirements.  Each monitoring program will be designed to build upon the methodology and data
acquired from the previous program(s) phase.  Data collection requirements in each successive
monitoring program phase will be based on potential changes in parameters from previous
monitoring activities, and the identified need to continue the monitoring program.

As described in other subsections, including Subsection 2.3.3, Subsection 3.6.1, and
Subsection 5.2.2, Fermi 2 uses relatively small quantities of chemicals during operations.  Existing
monitoring programs have demonstrated no significant impacts to Lake Erie or Swan Creek from
discharges associated with Fermi 2 operation.  Fermi 3 is designed to also use relatively small
quantities of chemicals, with similar, anticipated insignificant impacts from discharges associated
with the addition of the Fermi 3 operation.  The discharges of combined Fermi 2 and Fermi 3 will be
regulated by a new or amended NPDES discharge permit, including NRC licensing requirements.
The NPDES permit conditions, limitations, and monitoring requirements are expected to be
consistent with and similar to those currently in the Fermi 2 NPDES permit.

This section focuses on the potential impacts to Lake Erie and Swan Creek from the construction
and operation of Fermi 3.  The permitted discharges from the Fermi 3 cooling water, process water,
and storm water runoff will be directed to these water bodies.  Potential spills or non-routine
releases of chemicals are associated with the same surface discharge systems in place for Fermi 2
and ultimately flow toward Lake Erie and Swan Creek.  Quantitative data on chemical
characteristics of surface water and groundwater at and in the vicinity, including seasonal ranges,
averages, and historical extremes, are presented in Subsection 2.3.3.

6.6.1 Pre-Application Monitoring

The purpose of the pre-application monitoring program is to generate a baseline to support the
assessment of potential impacts that may result from the construction and operation of Fermi 3.
The pre-application monitoring for Fermi 3 primarily consisted of utilizing new and historic data from
ongoing Fermi 2 monitoring programs, data collected at various locations in Lake Erie and other
water bodies in the vicinity obtained from U.S. EPA’s Great Lakes Environmental Database
(GLENDA) and STORET database, MDEQ databases, the USGS National Water Information
System (NWIS) database (refer to Subsection 2.3.3), surface water and groundwater samples
collected in August 2007 in the vicinity, and existing groundwater monitoring programs.  Data from
these monitoring programs is used to document existing water quality conditions and to support
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water quality descriptions provided in Section 2.3, demonstrating the suitability of the Fermi site for
the development of Fermi 3.

Fermi 2 is subject to permit limits and conditions and is required to conduct discharge monitoring
and obtain flow measurements in accordance with NPDES Permit No. MI0037028 issued by the
MDEQ on September 30, 2005 (Reference 6.6-2).  This permit expires October 1, 2009.  The
Fermi 2 NPDES permit requires monitoring at four external outfall locations (see Figure 2.3-47).
Monitoring is conducted as follows:

• Outfall 001, Lake Erie - cooling tower blowdown, processed radwaste wastewater, chemical
metal cleaning wastes, non-chemical metal cleaning wastes, and residual heat removal
system service water excess to Lake Erie.  Monitored parameters include flow, temperature
(intake and discharge), total residual chlorine, dechlorination reagent, BetzDearborn
Spectrus CT-1300 (a zebra mussel control additive), total mercury (intake, discharge, and
net discharge), pH, total suspended solids, oil and grease, total copper, and total iron.

• Outfall 009, Swan Creek via an overflow canal - low volume wastes, chemical metal
cleaning wastes and non-chemical metal cleaning wastes, and storm water runoff to Swan
Creek via an overflow canal.  Monitored parameters include flow, total suspended solids, oil
and grease, total copper, total iron, total boron, total residual chlorine, dechlorination
reagent, and pH.

• Outfall 011, Swan Creek via an overflow canal - oily waste treatment water, service water
screen backwash, and storm water runoff to Swan Creek via an overflow canal.  Monitored
parameters include flow, total mercury, total selenium, pH, total suspended solids, and oil
and grease.

• Outfall 013, Lake Erie - settled water from a basin storing material dredged from Lake Erie.
Monitored parameters include flow, total suspended solids (intake, discharge, net
discharge), and pH.

The existing discharge sampling and monitoring requirements established in the Fermi 2 NPDES
permit, including the discharge streams to be sampled, monitored sampling points, constituents to
be monitored or sampled, frequency of sampling, type (method) of sample collection (e.g., grab or
composite), and time period of required monitoring are listed in Table 6.6-1.  The Fermi 2 NPDES
permit is used in this section to provide examples of Fermi 3 waste streams that may require
monitoring.  The waste streams listed above are expected to be representative of Fermi 3 waste
streams that will be authorized for discharge under a new/amended permit.

The monitoring and analysis methods for Fermi 2, as required in the Fermi 2 NPDES Permit are
performed using EPA or MDEQ approved methods with corresponding quality assurance
procedures.  The type of monitoring, frequency of testing, quality control, statistical interpretation of
results and related quality/adequacy issues are based upon EPA and MDEQ environmental
protection regulations, permitting policies, and watershed protection programs that have been
incorporated in the NPDES program (Reference 6.6-1, Reference 6.6-3, and Reference 6.6-4).
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Automated systems used for Fermi 2 sampling that require instantaneous and totalized monitoring
(e.g., flow) and recorder monitoring (e.g., total residual chlorine and temperature) are maintained
and calibrated in accordance with the equipment manufacturer’s instructions to verify and ensure
accuracy.

Analysis of Fermi 2 samples for constituents that are not monitored using automated systems may
be performed by Detroit Edison or an independent third-party laboratory.  Detroit Edison and the
independent third-party laboratory comply with the necessary sampling, sampling preservation
methods, analytical methods, data quality objectives, quality assurance procedures, quality control
methods, and statistical methods to interpret analytical results in accordance with 40 CFR 136.

As described in Subsection 2.3.3, based on the Fermi 1 and 2 monitoring results to date, no
discernible adverse impacts to groundwater quality have been detected.  Groundwater sampling for
a variety of physical and chemical parameters was conducted in August 2007.  The results are
summarized in Table 2.3-63 through Table 2.3-66.

In addition to the data presented in the paragraphs above, as discussed in Subsection 2.3.3, two
surface water samples were collected in the vicinity of the Fermi site in August 2007.  One sample
was collected from the canal that discharges to Swan Creek and one sample was collected from
Lake Erie near the plant gauging station.  These data are provided in Table 2.3-43.  The sampling
locations are identified in Figure 2.3-57.  Data from onsite wells sampled in August 2007 are
presented in Table 2.3-63 through Table 2.3-66.  The surface water and groundwater sampling
locations are identified in Figure 2.3-57.  Field testing recorded groundwater quality parameters;
collected groundwater level measurements; and collected and analyzed surface water samples and
groundwater samples from existing groundwater monitoring wells.  Appropriate sampling
procedures and quality assurance/quality control measures were used.

Sufficient and adequate data to accomplish the goals of the monitoring programs will be
demonstrated by compliance with the NPDES permit and NRC requirements.  The available water
quality data (as shown in Subsection 2.3.3) is adequate to describe and establish the baseline
conditions in the Lake Erie and Swan Creek water and groundwater at the site, with respect to
chemical parameters monitored. Subsection 2.3.2 describes water use in the area, and Section 3.3
describes water use within the Fermi site.

6.6.2 Construction Monitoring

Coverage under the NPDES Stormwater Construction Permit may require an additional
construction monitoring program to be instituted for the construction activities associated with
Fermi 3 to assess water quality changes resulting from construction.  Before the Fermi 3
construction activities are authorized under the NPDES Stormwater Construction Permit, a Soil
Erosion and Sedimentation Control (SESC) Plan and Pollution Incident Prevention Plan (PIPP)
must be developed, as described in Subsection 4.2.1.  However, it is not anticipated that a water
quality sampling program would be required.
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Construction impacts are reduced through development and implementation of the site-specific
SESC Plan and PIPP.  Inspections will be periodically performed to ensure that the control
measures in these plans are installed and maintained.

6.6.3 Pre-Operational Monitoring

Additional pre-operational water quality monitoring is not anticipated to be necessary.  The
pre-application data provides an adequate water-quality baseline; however, if required by the NRC
or MDEQ, Detroit Edison could conduct additional monitoring to establish a baseline for identifying
and assessing environmental impacts resulting from plant operation.  Data from ongoing monitoring
programs for Fermi 2, and data collected during any pre-application monitoring would be evaluated
and used as appropriate.  The pre-operational monitoring program would be an extension of the
existing, continuing water quality and discharge monitoring programs.

6.6.4 Operational Monitoring

Operational monitoring would be used to establish the impacts of operation of Fermi 2 and Fermi 3
and detect any unexpected impacts arising from operation.  This monitoring would be utilized to
evaluate the potential impact of chemical waste discharges on water quality, and to assess the
potential impact associated with alteration of chemical and sediment transport during operation of
Fermi 3.  The effectiveness of effluent treatment and control systems would be assessed as a part
of the monitoring program, providing the ability to predict failures in or reductions of effectiveness of
these systems.

Sampling locations, parameter analyses, frequency and intensity of the sampling required,
sampling equipment and number of samples, statistical reliability, and quality assurance programs
would meet NPDES permit criteria applicable at the time of operation.  The quality and quantity of
the waste streams are expected to be very similar to the existing monitoring conducted for Fermi 2
as described above and as summarized in Table 6.6-1, including the potential for radioactivity
release as discussed above and in Section 5.4 and Section 5.5.

As stated in Subsection 6.6.1, Fermi 2 is subject to permit limits and conditions and is required to
conduct discharge monitoring and obtain flow measurements in accordance with NPDES Permit
No. MI0037028.  The Fermi 2 NPDES permit is used in this section to provide examples of Fermi 3
waste streams that may require monitoring.  The composition of combined waste streams and
discharges from Fermi 2 and Fermi 3 are expected to be similar based upon anticipated Fermi 3
design and operating conditions, and monitoring requirements are also expected to be similar to
those in the existing NPDES permit.  Table 6.6-2 lists expected Fermi 3 waste streams and
monitoring requirements.  The current Fermi 2 NPDES permit requires monitoring at four external
outfall locations which are described above in the pre-application monitoring section.  Specific
monitoring points may change due to discharge configuration and/or site grading modifications that
may alter or add discharge point locations or storm water runoff drainage systems.

The monitoring and analysis methods for Fermi 2, as required in the current NPDES permit are
performed using EPA or MDEQ approved methods with corresponding quality assurance
procedures.  These methods will also be used for Fermi 3.  The type of monitoring, frequency of
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testing, quality control, interpretation of results, calibration standards/accuracy verification, and
related quality/adequacy issues for Fermi 3 will be based upon EPA and MDEQ environmental
protection regulations, permitting policies, and watershed protection programs that have been
incorporated in the NPDES program (Reference 6.6-1, Reference 6.6-3, and Reference 6.6-4).

Automated systems used for Fermi 3 sampling that require instantaneous and totalized monitoring
(e.g., flow) and recorder monitoring (e.g., total residual chlorine and temperature), as with those
automated systems used for Fermi 2, will be maintained and calibrated in accordance with the
equipment manufacturer’s instructions to verify and ensure accuracy.  Analysis of Fermi 3 samples
for constituents that are not monitored using automated systems may be performed by Detroit
Edison or an independent third-party laboratory.  Detroit Edison and the independent third-party
laboratory will comply with the necessary sampling, sampling preservation methods, analytical
methods, data quality objectives, quality assurance procedures, quality control methods, and
statistical methods to interpret analytical results in accordance with 40 CFR 136.

The potential for the release of radioactivity at Fermi 3 will be monitored as it is for Fermi 2 in
compliance with the NRC license and NRC regulations.  It is expected that the aquatic monitoring
program for Fermi 2 and Fermi 3 will consist of sampling raw municipal drinking water, surface
water, lake sediments and fish for radioactivity.  Groundwater samples will also continue to be
collected and analyzed (see Section 6.3).  The details of this monitoring program and the quality
assurance program are discussed in Subsection 6.6.1 and Subsection 5.5.2.

The design and operations of Fermi 2 present minimal chances of impact to groundwater quality
and, similarly, no impacts are expected from operations of Fermi 3.  This is due to design and
implementation of aspects and safeguards such as limited storage and use of chemicals and other
potential pollutants, process operations and materials storage in sealed buildings, and an active
spill prevention/storm water pollution prevention program.

Fermi 2 maintains records of the use of such chemical additives as coagulants, flocculants,
biocides, corrosion inhibitors, dechlorination chemicals and related materials used in cooling and
process waters in accordance with the NPDES permit.  Additives may not be discharged without
approval from the MDEQ.  Similar use of these materials with documentation of usage is expected
for Fermi 3. Section 3.6 provides additional information related to the chemical usage at Fermi 2
and that planned for Fermi 3.

Sufficient and adequate data to accomplish the goals of the monitoring programs will be
demonstrated by compliance with the NPDES permit as described in Section 5.2.  The available
water quality data (as shown in Subsection 2.3.3) is adequate to describe and establish the
baseline conditions in the Lake Erie and Swan Creek water and groundwater at the site, with
respect to chemical parameters monitored. Subsection 2.3.2 describes water use in the area, and
Section 3.3 describes water use for Fermi 3.

The following subsections provide additional information:

• Subsection 3.3.1 discusses plant water use and includes water consumption by the various
cooling systems and the discharges from these systems.
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• Subsection 3.3.2 discusses methods of water treatment used in the plant.

• Subsection 3.3.2.1, Subsection 3.3.2.2, and Subsection 3.3.2.3, respectively, discuss the
chemicals that are injected into the station water system, the circulating water system, and
the plant service water system.

• Table 3.6-1 and Table 3.6-2 list those chemicals currently used and the effluent chemical
concentrations within the waste streams discharged from the facility. Figure 3.3-1 provides
estimates of water use.

• Subsection 3.5.2.1 discusses the liquid radioactive waste management system.

• Section 3.6 addresses nonradioactive waste systems. Table 3.6-1 lists each chemical and
biocide added to the receiving water by the discharge stream.

6.6.5 References

6.6-1 U.S. Environmental Protection Agency, “Guidelines for Establishing Test Procedures for 
the Analysis of Pollutants,” 40 CFR 136.

6.6-2 Michigan Department of Environmental Quality, “NPDES Permit No. MI0037028, Detroit 
Edison Company, Fermi 2 Power Plant,” 2005.

6.6-3 Michigan Department of Environmental Quality, Water Bureau, “Water Resources 
Protection, Part 8, Water Quality-Based Effluent Limit Development for Toxic 
Substances.”

6.6-4 Michigan Department of Environmental Quality, Water Bureau, “Water Resources 
Protection, Part 21, Wastewater Discharge Permits.”
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Table 6.6-1 Surface Water Quality Monitoring Program Information from Fermi 2 NPDES Permit No. MI0037028 
(Sheet 1 of 3)

Monitoring Point Flow Limit Constituents Units Monitoring Frequency Sample Type

Monitoring Point 
001A: Discharge 
through Outfall 001 
to Lake Erie

45.1 MGD of cooling tower 
blowdown, processed 
radwaste wastewater, and 
chemical metal cleaning 
wastes and non-chemical 
metal cleaning wastes

Flow MGD Daily Report Total Daily Flow

Temperature

Intake °F Daily Reading

Discharge °F Daily Reading

Total Residual Chlorine ug/l 5 X Weekly Grab

Dechlorination Reagent lbs/day Daily Calculation

BetzDearborn Spectrus 
CT-1300

ug/l During Discharge Grab

Total Mercury 

Intake ng/l Monthly Grab

Discharge ng/l Monthly Grab

Net Discharge ng/l Monthly Calculation

Outfall Observation Daily Visual

pH s.u. Weekly Grab

Monitoring Point 
001B: Discharge 
through Outfall 001 
to Lake Erie

1.44 MGD of residual heat 
removal system service 
water

Flow MGD Daily Grab

BetzDearborn Spectrus 
CT-1300

ug/l During Discharge Grab

Monitoring Point 
001D: Discharge 
through Outfall 001 
to Lake Erie

0.216 MGD of processed 
radwaste wastewater

Flow MGD Daily per occurrence Grab

Total Suspended Solids mg/l Weekly per occurrence Grab

Oil and Grease mg/l 2 X Monthly per occurrence Grab



Fermi 3 6-56 Revision 2
Combined License Application February 2011

Monitoring Point 
001E: Discharge 
through Outfall 001 
to Lake Erie

0.5 MGD of treated 
chemical metal cleaning 
wastes and non-chemical 
metal cleaning wastes

Flow MGD Daily per occurrence Grab

Total Suspended Solids mg/l Weekly per occurrence Grab

Oil and Grease mg/l 2 X Monthly per occurrence Grab

Total Copper mg/l Daily per occurrence Grab

Total Iron mg/l Daily per occurrence Grab

Monitoring Outfall 
009A: Discharges to 
Swan Creek via an 
overflow canal

0.72 MGD of low volume 
wastes, chemical metal 
cleaning wastes and 
non-chemical metal 
cleaning wastes and an 
unspecified amount of 
storm water runoff

Flow MGD Daily Report Total Daily Flow

Total Suspended Solids mg/l Daily Grab

Oil and Grease mg/l Daily Grab

Total Copper ug/l Daily Grab Composite

Total Iron mg/l Daily during discharge of metal 
cleaning wastes

Grab Composite

Total Boron ug/l Daily Grab Composite

Total Residual Chlorine ug/l Required only if a discharge occurs 
within one week of chlorine 
application

Grab

Dechlorination Reagent lbs/day Daily Calculation

Outfall Observation Daily Visual

pH s.u. Daily Grab

Table 6.6-1 Surface Water Quality Monitoring Program Information from Fermi 2 NPDES Permit No. MI0037028 
(Sheet 2 of 3)

Monitoring Point Flow Limit Constituents Units Monitoring Frequency Sample Type
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Source: Reference 6.6-2

Monitoring Outfall 
011A: Discharges to 
Swan Creek via an 
overflow canal

1.8 MGD of oily waste 
treatment water, service 
water screen back wash 
and an unspecified amount 
of storm water runoff

Flow MGD Daily Report Total Daily Flow

Total Mercury lbs/day, 
ng/l

Monthly Grab

Total Selenium ug/l Quarterly 24-hr Composite

Outfall Observation Daily Visual

pH s.u. Daily Grab

Monitoring Outfall 
011C: Discharges to 
Swan Creek via an 
overflow canal

0.216 MGD of treated oily 
wastewater

Flow MGD Weekly Report Total Daily Flow

Total Suspended Solids mg/l Weekly Grab

Oil and Grease mg/l 2 X Monthly Grab

Monitoring Outfall 
013A: Outfall 013 
discharges to Lake 
Erie

450 MGY of settled water 
from dredged material 
storage basin storing 
material dredged from 
Lake Erie

Flow MGD Daily Report Total Daily Flow

Total Suspended Solids

Intake mg/l Daily Grab

Discharge mg/l Daily Grab

Net Discharge mg/l Daily Grab

Outfall Observation Daily Visual

pH s.u. Daily Grab

Table 6.6-1 Surface Water Quality Monitoring Program Information from Fermi 2 NPDES Permit No. MI0037028 
(Sheet 3 of 3)

Monitoring Point Flow Limit Constituents Units Monitoring Frequency Sample Type
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Table 6.6-2 Anticipated Fermi 3 Surface Water Quality Monitoring Program Derived from Fermi 2 NPDES Permit 
No. MI0037028 Requirements (Sheet 1 of 3)

Monitoring Point Constituents Units Monitoring Frequency Sample Type

Proposed Monitoring 
Point: Discharge 
through Outfall to 
Lake Erie – Cooling 
Tower blowdown, 
Plant Service Water 
blowdown

Flow MGD Daily Report Total Daily Flow

Temperature

Intake °F Daily Reading

Discharge °F Daily Reading

Total Residual Chlorine ug/l 5 X Weekly Grab

Dechlorination Reagent lbs/day Daily Calculation

BetzDearborn Spectrus 
CT-1300

ug/l During Discharge Grab

Total Mercury 

Intake ng/l Monthly Grab

Discharge ng/l Monthly Grab

Net Discharge ng/l Monthly Calculation

Outfall Observation Daily Visual

pH s.u. Weekly Grab

Proposed Monitoring 
Point: Discharge 
through Outfall to 
Lake Erie – 
Processed 
Radwaste 
wastewater

Flow MGD Daily per occurrence Report Total Daily Flow

Total Suspended Solids mg/l Weekly per occurrence Grab

Oil and Grease mg/l 2 X Monthly per occurrence Grab
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Proposed Monitoring 
Point: Discharge 
through Outfall to 
Lake Erie – Treated 
chemical metal 
cleaning wastes and 
non-chemical metal 
cleaning wastes

Flow MGD Daily per occurrence Report Total Daily Flow

Total Suspended Solids mg/l Weekly per occurrence Grab

Oil and Grease mg/l 2 X Monthly per occurrence Grab

Total Copper mg/l Daily per occurrence Grab

Total Iron mg/l Daily per occurrence Grab

Proposed Monitoring 
Outfall Discharges to 
Swan Creek via an 
overflow canal – Low 
volume wastes, 
chemical metal 
cleaning wastes and 
non-chemical metal 
cleaning wastes and 
an unspecified 
amount of storm 
water runoff 

Flow MGD Daily Report Total Daily Flow

Total Suspended Solids mg/l Daily Grab

Oil and Grease mg/l Daily Grab

Total Copper ug/l Daily Grab Composite

Total Iron mg/l Daily during discharge of metal 
cleaning wastes

Grab Composite

Total Boron ug/l Daily Grab Composite

Total Residual Chlorine ug/l Required only if a discharge occurs 
within one week of chlorine 
application

Grab

Dechlorination Reagent lbs/day Daily Calculation

Outfall Observation Daily Visual

pH s.u. Daily Grab

Table 6.6-2 Anticipated Fermi 3 Surface Water Quality Monitoring Program Derived from Fermi 2 NPDES Permit 
No. MI0037028 Requirements (Sheet 2 of 3)

Monitoring Point Constituents Units Monitoring Frequency Sample Type
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Proposed Monitoring 
Outfall Discharges to 
Swan Creek via an 
overflow canal – Oily 
waste treatment 
water, storm water 
runoff

Flow MGD Daily Report Total Daily Flow

Total Mercury lbs/day, 
ng/l

Monthly Grab

Total Selenium ug/l Quarterly 24-hr Composite

Outfall Observation Daily Visual

pH s.u. Daily Grab

Proposed Monitoring 
Outfall Discharges to 
Swan Creek via an 
overflow canal – 
Treated oily 
wastewater

Flow MGD Weekly Report Total Daily Flow

Total Suspended Solids mg/l Weekly Grab

Oil and Grease mg/l 2 X Monthly Grab

Table 6.6-2 Anticipated Fermi 3 Surface Water Quality Monitoring Program Derived from Fermi 2 NPDES Permit 
No. MI0037028 Requirements (Sheet 3 of 3)

Monitoring Point Constituents Units Monitoring Frequency Sample Type
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6.7 Summary of Monitoring Programs

This section reviews and summarizes the requirements of the various Fermi 3 site monitoring
programs.  Six specific areas of monitoring were discussed in previous sections as follows:

• Section 6.1 Thermal Monitoring Program

• Section 6.2 Radiological Monitoring Program

• Section 6.3 Hydrological Monitoring Program

• Section 6.4 Meteorological Monitoring Program

• Section 6.5 Ecological Monitoring Program (Terrestrial and Aquatic Ecosystems)

• Section 6.6 Chemical Monitoring Program

In addition to monitoring programs discussed in Section 6.1 through Section 6.6, noise monitoring
was discussed in Section 5.8 and is included in this summary.  Refer to Table 6.7-1 through
Table 6.7-8 for summaries of the monitoring programs listed above, as well as the Noise Monitoring
Program.

The summary tables presented in this section are current monitoring actions for four phases of
construction and operation: (1) pre-application monitoring; (2) site preparation and construction
monitoring; (3) pre-operational monitoring; and (4) operational monitoring.  These phases are
described in more detail in Subsection 6.7.1 through Subsection 6.7.4.

6.7.1 Pre-Application Monitoring

This program provided baseline data for the Fermi 3 site to support environmental descriptions and
assessment of site environmental suitability throughout this Environmental Report.  Fermi 3
pre-application monitoring includes monitoring at the site in preparation for Fermi 3 COL
preparation and Fermi 2 operational monitoring.

6.7.2 Site Preparation and Construction Monitoring

Site preparation and construction monitoring is used when specific adverse impacts from site
preparation and construction are predicted.  The purpose of this monitoring program is to provide
data necessary to assess impacts from the construction of Fermi 3.  This monitoring includes
additional pre-construction monitoring when necessary to establish a baseline.  The duration of
sampling for each parameter is appropriate to the period of expected change.  Data is collected at
defined locations, times, and frequencies such that subsequent data collected can be compared,
and construction impacts assessed and mitigated as required.

6.7.3 Pre-Operational Monitoring

The purpose of this monitoring program is to provide baseline data such that the later operational
monitoring program can detect impacts resulting from continued operation of a new facility.  It is
anticipated that this monitoring would be consistent with existing Fermi 2 monitoring programs, and
would include a logical extension of the pre-application and site preparation and construction
monitoring programs, as appropriate.
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6.7.4 Operational Monitoring

The purpose of the operational monitoring program is to identify and assess the magnitude of
impacts from continued Fermi 3 operation during its service life.  This information is also used to
assess the effectiveness of waste treatment systems, assess the quality of effluents, and to provide
real time warnings of any failures in effluent treatment systems.  Operational monitoring programs
are primarily constrained by the permit requirements for operation of a new facility, such as the
NPDES permit for wastewater discharges.

Future regulatory requirements or agency consultations could cause revisions to existing Fermi 2
and potential Fermi 3 operational monitoring programs.  Specifications for Fermi 3 monitoring will
be established before Fermi 3 operation and will be refined based on operational experience with
Fermi 3.

6.7.5 References

None.
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Table 6.7-1 Thermal Monitoring

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement

Pre-Application Discharge Temperature Measurements - 
NPDES requires thermal monitoring of 
plant discharges into Lake Erie from 
Outfall 001

Continuous MDEQ
Fermi 2 
NPDES permit

Lake Erie Temperature Monitoring - 
Fermi primarily uses the data collected 
on an ongoing basis by the NOAA 
LEOFS for a point approximately 2 km 
east of Fermi.

Continuous MDEQ
Fermi 2 
NPDES permit

Site Preparation 
and Construction 
Monitoring

Site preparation and construction 
monitoring will be a continuation of the 
pre-application program, as required by 
the MDEQ for Fermi 2.

Continuous MDEQ
General 
construction 
NPDES permit

Pre-Operational Pre-operational monitoring will be a 
continuation of the pre-application 
program, as required by the MDEQ for 
Fermi 2.

Continuous MDEQ
General 
construction 
NPDES permit

Operational Fermi 3 will use a natural draft cooling 
tower. Thermal monitoring will be 
performed at the outfall discharge 
structure for Fermi 3 and will comply with 
the requirements of the Fermi 3 NPDES 
permit.
The discharge temperature for both 
Fermi 2 and Fermi 3 will be monitored on 
a continuous basis in accordance with 
the NPDES permits. The monitoring 
activities conducted by NOAA and in 
association with the NPDES permit by 
the MDEQ are extensive and complete; 
additional monitoring of thermal effluents 
is not warranted for Fermi 2 and Fermi 3. 
The location of the Fermi 3 thermal 
monitoring station is assumed to be near 
the Fermi 3 intake structure.

Continuous MDEQ
Fermi 3 
NPDES permit
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Table 6.7-2 Radiological Monitoring

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement

Pre-Application 
(Fermi 2 REMP)

Airborne:
1.  Radioiodine (I-131)
2.  Air particulates
      a.  Gross beta radiation
      b.  Gamma radiation

1.  Weekly
2a.  After filter change
2b.  Quarterly

NRC

Direct Radiation:
1.  TLDs
      a.  mR exposure

1.  Quarterly NRC

Waterborne:
1.  Surface Water Sample
      a.  Gamma isotopic and Sr 89/90
      b.  Tritium
2.  Groundwater Sample
      a.  Gamma isotopic and tritium
3.  Sediment Sample
      a.  Gamma isotopic and Sr 89/90

1a.  Monthly
1b.  Quarterly based on 
combined monthly 
samples (1a)
2.  Quarterly
3.  Semiannually

NRC

Ingestion:
1.  Milk Sample (Land Use Census)
      a.  Gamma isotopic, Sr 89/90, and 

I-131
2.  Garden Sample (Land Use Census)
      a.  Gamma isotopic and I-131
3.  Drinking Water Sample
      a.  Gamma isotopic and Sr 89/90
      b.  Tritium
4.  Fish Sample
      a.  Gamma isotopic and Sr 89/90 

analysis on edible portions

1.  Monthly to 
SemiMonthly
2.  Monthly
3a.  Monthly
3b.  Quarterly based on 
combined monthly 
samples (3a)
4.  Semiannually

NRC

Site Preparation 
and Construction 
Monitoring

Not applicable Not applicable

Pre-Operational Not applicable Not applicable

Operational Same as pre-application program. Same as the 
pre-application program.

NRC
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Table 6.7-3 Hydrological Monitoring (Sheet 1 of 2)

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement

Pre-Application Discharge monitoring: Surface water 
sampling and flow measurements 
(analytical monitoring).

Samples are collected from 
Lake Erie in area of plant 
gaging station, and other 
specific locations.

NRC

Groundwater monitoring: Existing 
groundwater level monitoring at Fermi 2 
performed as part of the REMP. 
Monitoring of four groundwater wells 
included in its REMP.

Quarterly Groundwater 
wells monitored monthly for 
water levels.
Quarterly for radionuclide 
and sensitivities.

NRC

Groundwater level monitoring Levels were measured in 
boreholes during course of 
field investigation. 
Groundwater or drilling fluid 
level was recorded at start 
of workday for borings in 
progress and at completion 
of drilling. Levels in 
piezometers and monitoring 
wells were measured 
monthly for one year. 
Groundwater elevations in 
piezometers and monitoring 
wells, and surface water 
elevations at the gaging 
stations, were generally 
measured on the same 
working day.

NRC

Site Preparation 
and Construction 
Monitoring

Inspections will be performed to ensure 
that the control measures outlined by the 
NPDES Stormwater Construction Permit, 
SESC Permit, and PIPP are installed and 
maintained.

As per NPDES Stormwater 
Construction and SESC 
Plans.

NPDES, 
MDEQ

Groundwater level monitoring Piezometers will be 
monitored at frequent 
intervals when construction 
dewatering begins. 
Frequency is reduced after 
dewatering levels have 
stabilized.

Pre-Operational Same as operational program Same as the operational 
program.

SESC,
MDEQ, 
NPDES, NRC
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Operational Periodic readings of Lake Erie water 
levels during plant operation

During times of operation 
per MDEQ and NPDES 
permits.

SWPPP, 
MDEQ, 
NPDES, NRC

Groundwater level monitoring Quarterly

Table 6.7-3 Hydrological Monitoring (Sheet 2 of 2)

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement
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Table 6.7-4 Meteorological Monitoring

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement

Pre-Application 
(Fermi 2 
meteorological 
monitoring 
program)

Sensors on the onsite meteorological 
tower monitor:
Wind Direction, Wind Speed, Ambient 
Temperature, Dew-point Temperature, 
Precipitation, and Vertical Temperature 
Difference between the 10-m and 60-m 
levels

Continuous NRC 
Regulatory 
Guide 1.23

Site Preparation 
and Construction 
Monitoring

Not applicable Not applicable

Pre-Operational Not applicable Not applicable

Operational Sensors on the onsite meteorological 
tower monitor:
Wind Direction, Wind Speed, Ambient 
Temperature, Dew-point Temperature, 
Precipitation, and Vertical Temperature 
Difference between the 10-m and 60-m 
levels

Continuous NRC 
Regulatory 
Guide 1.23
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Table 6.7-5 Terrestrial Ecological Monitoring

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement

Pre-Application None N/A N/A

Site Preparation 
and Construction 
Monitoring

Bald eagle nesting Annually during April to 
June

USFWS

American lotus To be determined USACE, 
MDEQ,
MDNR

Wetland monitoring to be determined as 
part of mitigation plan development 
following Jurisdictional Determination by 
USACE

To be determined USACE, 
MDEQ

Construction activities/BMP Inspections Weekly or after rainfall MDEQ, 
NPDES

Pre-Operational N/A – –

Operational American lotus To be determined USACE, 
MDEQ,
MDNR

Wetland monitoring to be determined as 
part of mitigation plan development 
following Jurisdictional Determination by 
USACE.

To be determined USACE, 
MDEQ



6-69 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Table 6.7-6 Aquatic Ecological Monitoring

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement

Pre-Application This program includes evaluations and 
analysis made for the licensing and 
permitting of the existing Fermi 2 and 
additional current and historical 
information gathered and reviewed for 
preparation of this document. 
Impingement and entrainment studies will 
be evaluated.

Once Various 
agencies

Site Preparation 
and Construction 
Monitoring

It is expected that BMPs and BMP 
inspections will be implemented at all 
construction sites to prevent construction 
effluent (either planned or accidental) 
from entering aquatic resources at and 
near the Fermi site.
Proper functionality of these BMPs and 
adherence to the NPDES Stormwater 
Construction Permit, SESC Permit, and 
PIPP would be monitored for construction 
activities at the Fermi site.

During construction 
activities

NPDES, 
SESC Permit,
PIPP

Pre-Operational Discharged effluents would continue to 
be monitored and necessary parameters 
recorded continuously as established in 
existing and future MDEQ NPDES 
permits for the Fermi cooling water intake 
and storm water and wastewater 
discharge systems.

During Fermi 2 operation 
per MDEQ and NPDES 
permits.

MDEQ, 
NPDES 

Operational The operational program is anticipated to 
be a continuation of the pre-operational 
program and would conform to applicable 
NPDES permit requirements at the time 
of operation. Discharge water 
temperature, chemical content, and other 
measures will be evaluated.

During Fermi 3 operation 
per MDEQ and NPDES 
permits.

MDEQ, 
NPDES Permit
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Table 6.7-7 Chemical Monitoring (Sheet 1 of 2)

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement

Pre-Application Effluent limitations for Fermi 3 are expected 
to be similar to those required by the Fermi 2 
NPDES permit.

Monitoring at the plant 
outfalls occurs daily, 
weekly, and monthly as 
required by the Fermi 2 
NPDES permit.

Effluent 
limitations 
established in 
the NPDES 
Permit No. 
MI0037028.

Measure radiation and radioactivity in the 
surrounding areas according to the Fermi 2 
REMP.

A variety of 
environmental samples 
are collected as part of 
the Fermi 2 REMP.

The Fermi 2 – 
2006, 
Radioactive 
Effluent 
Release and 
Radiological 
Environmental 
Operating 
Program

Site Preparation 
and Construction 
Monitoring

NPDES Stormwater Construction permit does 
not anticipate an additional construction 
program to be instituted at the site in order to 
assess water quality changes resulting from 
construction of the proposed project.

N/A MDEQ, SESC 
Permit,
PIPP 

Pre-Operational Effluent limitations for Fermi 3 are expected 
to be similar to those required under the 
Fermi 2 NPDES permit.

Monitoring at the plant 
outfalls occurs daily, 
weekly, and monthly as 
required by the Fermi 2 
NPDES permit.

NPDES Permit 
No. 
MI0037028.

Operational Discharge sampling and monitoring 
according to the NPDES permit.*
Outfall 001, Lake Erie - cooling tower 
blowdown, processed radwaste wastewater, 
chemical metal cleaning wastes, 
non-chemical metal cleaning wastes, and 
residual heat removal system service water 
excess to Lake Erie. Monitored parameters 
include flow, temperature (intake and 
discharge), total residual chlorine, 
dechlorination reagent, BetzDearborn 
Spectrus CT-1300, total mercury (intake, 
discharge, net discharge), pH, total 
suspended solids, oil and grease, total 
copper, and total iron.

Monitoring at the plant 
outfalls occurs daily, 
weekly and monthly as 
required by the Fermi 3 
NPDES permit.

MDEQ, 
NPDES permit
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Outfall 009, Swan Creek via an overflow 
canal - low volume wastes, chemical metal 
cleaning wastes and non-chemical metal 
cleaning wastes, and storm water runoff to 
Swan Creek via an overflow canal. Monitored 
parameters include flow, total suspended 
solids, oil and grease, total copper, total iron, 
total boron, total residual chlorine, 
dechlorination reagent, and pH.
Outfall 011, Swan Creek via an overflow 
canal - oily waste treatment water, service 
water screen back wash, and storm water 
runoff to Swan Creek via an overflow canal. 
Monitored parameters include flow, total 
mercury, total selenium, pH, total suspended 
solids, and oil and grease.
Outfall 013, Lake Erie - settled water from a 
basin storing material dredged from Lake Erie 
to Lake Erie. Monitored parameters include 
flow, total suspended solids (intake, 
discharge, net discharge), and pH.

*Operational monitoring actions listed above are for Fermi 2. Operational monitoring 
actions for Fermi 3 are expected to be similar to those for Fermi 2. For example, the new 
Lake Erie outfall for Fermi 3 is likely to have discharge limits similar to Outfall 001 for 
Fermi 2.

Table 6.7-7 Chemical Monitoring (Sheet 2 of 2)

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement
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Table 6.7-8 Noise Monitoring

Phase Monitoring Actions Monitoring Frequency

Agency and 
Permit/ 
Requirement

Pre-Application None N/A N/A

Site Preparation 
and Construction 
Monitoring

Monitor noise levels at nearby residences 
during daytime and nighttime 
construction activities.

Once None

Pre-Operational None N/A N/A

Operational Monitoring of noise levels at nearby 
residences during daytime and nighttime 
construction activities.

Once None
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Chapter 7 Environmental Impacts of Postulated Accidents Involving 
Radioactive Materials

This chapter assesses the environmental impacts of postulated accidents involving radioactive
materials at Fermi 3.  The chapter is divided into the following four sections that address design
basis accidents, severe accidents, severe accident mitigation design alternatives, and
transportation accidents:

• Design Basis Accidents (Section 7.1)

• Severe Accidents (Section 7.2)

• Severe Accident Mitigation Alternatives (Section 7.3)

• Transportation Accidents (Section 7.4)

7.1 Design Basis Accidents

The purpose of this section is to assess the environmental risks of accidents involving radioactive
material.  The scope of this section is limited to a comparison of the offsite dose consequences and
resulting health effects for design basis accidents (DBAs) as calculated by Detroit Edison and those
contained in DCD Chapter 15 (Reference 7.1-1).

7.1.1 Selection of Accidents

The radiological consequences of accidents are assessed to demonstrate that a new unit could be
constructed and operated at the Fermi site without undue risk to the health and safety of the public.
The assessment uses site-specific accident meteorology with radiological analyses in DCD Chapter
15 (Reference 7.1-1).  The DBAs include a spectrum of events, including those of relatively greater
probability of occurrence as well as those that are less probable but have greater severity.

The set of accidents selected focuses on the ESBWR design.  From Reference 7.1-1, the following
DBAs are evaluated for the ESBWR:

• Feedwater Line Break Accident

• Failure of Small Line Carrying Primary Coolant Outside Containment

• Main Steamline Break Accident (MSLBA)

• Loss-of-Coolant Accident (LOCA)

• Fuel Handling Accident

• RWCU/SDC Line Break Accident

• Control Rod Drop Accident

• Spent Fuel Cask Drop Accident

As discussed in DCD Sections 15.4.6 and 15.4.10, radiological consequence analyses are not
required for the control rod drop accident and the spent fuel cask drop accident.
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7.1.2 Evaluation Methodology

Doses for the representative DBAs are evaluated at the Exclusion Area Boundary (EAB) and the
Low Population Zone (LPZ).  These doses must meet the site acceptance criteria in 10 CFR 50.34
and 10 CFR 100.  Although the analysis of engineered safety features demonstrate that these
systems prevent core damage and mitigate releases of radioactivity, the LOCA dose analysis
presumes substantial core melt with the release of significant amounts of fission products.  The
postulated DBA LOCA is expected to more closely approach 10 CFR 50.34 limits than the other
DBAs of greater probability of occurrence but lesser magnitude of activity releases.  For the
accidents evaluated herein, the calculated doses are compared to the acceptance criteria in
Regulatory Guide 1.183 and NUREG-0800, to demonstrate that the consequences of the
postulated accidents are acceptable.

The evaluations discussed herein use short-term accident atmospheric dispersion factors (/Q).
The /Qs are calculated using the computer code PAVAN, Version 2.0, following the methodology
in Regulatory Guide 1.145 and using site-specific meteorological data.  Consistent with
NUREG-1555, Section 7.1.III.(2), /Qs used for this assessment should either be the “50th

percentile /Q value that was based on onsite meteorological data, or 10 percent of the levels
given in Regulatory Guide 1.3 or Regulatory Guide 1.4, to represent more realistic dispersion
conditions than assumed in the safety evaluation.” Determination of the 50th percentile /Q values
is discusssed in Subsection 2.7.6.1. For the Fermi site, the 50th percentile /Qs are provided in
Table 7.1-1.

The accident doses are expressed as total effective dose equivalent (TEDE), consistent with
10 CFR 50.34.  The TEDE consists of the sum of the committed effective dose equivalent (CEDE)
from inhalation and either the deep dose equivalent (DDE) or the effective dose equivalent (EDE)
from external exposure.  The CEDE is determined using the dose conversion factors in Federal
Guidance Report 11 (Reference 7.1-2), while the DDE and the EDE are based on dose conversion
factors in Federal Guidance Report 12 (Reference 7.1-3).

7.1.3 Source Terms

Doses are calculated based on the time-dependent activities released to the environment during
each DBA.  The activities are based on the analyses used to support the DCD safety analyses
reports.  The DCD source term, methodologies, and assumptions are based on the alternative
source term methods outlined in Regulatory Guide 1.183.  The activity releases and doses are
based on a power level of 4590 MWt, which represents a core thermal power of 4500 MWt
multiplied by an uncertainty factor of 1.02.  DBA source terms have been updated and are
presented as isotopic activity releases to the environment in the unit of megabecquerel (MBq) in
DCD Section 15.4, DCD Tables 15.4-3a, 15.4-7, 15.4-12, 15.4-15, 15.4-18a, 15.4-18b, and 15.4-22.

7.1.4 Radiological Consequences

The Fermi 3 specific doses are calculated based on the doses in Reference 7.1-1.  For each DBA,
the Fermi 3 specific dose is calculated by multiplying the DCD dose (provided in DCD Section 15.4)
by the ratio of the Fermi 3 site-specific /Q value to the associated DCD /Q value from DCD
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Section 15.4.  The Fermi 3 site-specific /Q values are the time-dependent /Q values in
Table 7.1-1. Reference 7.1-1 does not provide time-dependent LPZ doses; thus, the Fermi 3 LPZ
dose is determined by multiplying the total dose from Reference 7.1-1 by the maximum /Q ratio.
The resulting /Q ratios are shown in Table 7.1-2.

Because the Fermi 3 site-specific /Q values are bounded by the DCD /Q values, the Fermi 3
site-specific doses are within those calculated in DCD Section 15.4, and, in turn, within regulatory
limits.  The DBA doses summarized in Table 7.1-3 are based on individual accident doses
presented in Table 7.1-4 through Table 7.1-13. For each DBA, the EAB dose shown is for the
two-hour period that yields the maximum dose, in accordance with Regulatory Guide 1.183.

The Fermi 3 specific doses summarized in Table 7.1-3 are within the acceptance criteria of
Regulatory Guide 1.183 and NUREG-0800.  Thus, the potential environmental impacts of DBAs are
SMALL.  Refer to Section 5.4 for the impacts to the public from anticipated releases during normal
operation.

7.1.5 References

7.1-1 GE-Hitachi Nuclear Energy, “ESBWR Design Control Document – Tier 2,” Revision 6, 
August 2009.

7.1-2 U.S. Environmental Protection Agency, Federal Guidance Report 11, “Limiting Values of 
Radionuclide Intake and Air Concentration and Dose Conversion Factors for Inhalation, 
Submersion and Ingestion,” EPA-520/1-88-020, 1988.

7.1-3 U.S. Environmental Protection Agency, Federal Guidance Report 12, “External Exposure 
to Radionuclides in Air, Water and Soil,” EPA-402-R-93-081, 1993.
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Table 7.1-1 Maximum 50th percentile /Q Values

Location
/Q

(sec/m3)

EAB 5.675E-05

LPZ    0-8 hr 3.057E-06

LPZ    8-24 hr 2.664E-06

LPZ    24-96 hr 1.977E-06

LPZ    96-720 hr 1.287E-06
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1. DCD /Q values are taken from Reference 7.1-1, Section 15.4.

Table 7.1-2 Determination of C/Q Ratios

Accident Location
ESBWR

DCD /Q(1)
Fermi 3

50th % /Q
Ratio 

(Fermi 3/DCD)

Feedwater Line Break 
(Pre-Incident Iodine Spike & 
Equilibrium Iodine Spike)

EAB 2.00E-03 5.675E-05 2.84E-02

LPZ 1.90E-04 3.057E-06 1.61E-02

Failure of Small Line Carrying 
Primary Coolant Outside 
Containment (Pre-Incident Iodine 
Spike & Equilibrium Iodine Spike)

EAB 2.00E-03 5.675E-05 2.84E-02

LPZ    0-8 hr 1.90E-04 3.057E-06 1.61E-02

LPZ    8-24 hr 1.40E-04 2.664E-06 1.90E-02

LPZ    24-96 hr 7.50E-05 1.977E-06 2.64E-02

LPZ    96-720 hr 3.00E-05 1.287E-06 4.29E-02

MSLB (Pre-Incident Iodine Spike & 
Equilibrium Iodine Spike)

EAB 2.00E-03 5.675E-05 2.84E-02

LPZ 1.90E-04 3.057E-06 1.61E-02

LOCA EAB 2.00E-03 5.675E-05 2.84E-02

LPZ    0-8 hr 1.90E-04 3.057E-06 1.61E-02

LPZ    8-24 hr 1.40E-04 2.664E-06 1.90E-02

LPZ    24-96 hr 7.50E-05 1.977E-06 2.64E-02

LPZ    96-720 hr 3.00E-05 1.287E-06 4.29E-02

Fuel Handling EAB 2.00E-03 5.675E-05 2.84E-02

LPZ 1.90E-04 3.057E-06 1.61E-02

RWCU/SDC (Pre-Incident Iodine 
Spike & Equilibrium Iodine Spike)

EAB 2.00E-03 5.675E-05 2.84E-02

LPZ 1.90E-04 3.057E-06 1.61E-02
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Table 7.1-3 Summary of Design Bases Accident Doses

Accident Location TEDE (rem)
Limit

(rem)(1)

FWLB - Pre-Incident Iodine Spike EAB 5.14E-01 25

LPZ 2.74E-02 25

FWLB - Equilibrium Iodine Spike EAB 3.12E-02 2.5

LPZ 1.61E-03 2.5

SBOC - Pre-Incident Iodine Spike EAB 9.65E-03 25

LPZ 4.29E-03 25

SBOC - Equilibrium Iodine Spike EAB 2.84E-03 2.5

LPZ 4.29E-03 2.5

MSLB - Pre-Incident Iodine Spike EAB 7.38E-02 25

LPZ 3.22E-03 25

MSLB - Equilibrium Iodine Spike EAB 5.68E-03 2.5

LPZ 1.61E-03 2.5

LOCA EAB 6.36E-01 25

LPZ 8.88E-01 25

FHA EAB 1.16E-01 6.3

LPZ 6.44E-03 6.3

RWCU Pre-Incident Iodine Spike EAB 1.96E-01 25

LPZ 1.13E-02 25

RWCU Equilibrium Iodine Spike EAB 1.14E-02 2.5

LPZ 1.61E-03 2.5

Control Rod Drop Evaluation of radiological
consequences not required

Spent Fuel Cask Drop Evaluation of radiological
consequences not required

1. Radiological limits are taken from Regulatory Guide 1.183 and NUREG-0800.
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Table 7.1-4 Feedwater Line Break Pre-Incident Iodine Spike (DCD Doses are from 
DCD Table 15.4-16)

DCD
TEDE
(rem)

/Q
Ratio

Fermi 3
TEDE
(rem)

EAB 18.1 2.84E-02 5.14E-01

LPZ 1.7 1.61E-02 2.74E-02

Limit 25
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Table 7.1-5 Feedwater Line Break Equilibrium Iodine Spike (DCD Doses are from 
DCD Table 15.4-16)

DCD
TEDE
(rem)

/Q
Ratio

Unit 3
TEDE
(rem)

EAB 1.10 2.84E-02 3.12E-02

LPZ 0.10 1.61E-02 1.61E-03

Limit 2.5
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Table 7.1-6 Small Line Carrying Primary Coolant Outside Containment 
Pre-Incident Iodine Spike (DCD Doses are from DCD Table 15.4-19)

DCD
TEDE
(rem)

/Q
Ratio

Unit 3
TEDE
(rem)

EAB 0.34 2.84E-02 9.65E-03

LPZ 0.10 4.29E-02 4.29E-03

Limit 25

Reference 7.1-1 does not provide time-dependent LPZ 
doses for this incident; thus, the site LPZ dose is 
determined by multiplying the total DCD dose by the 
maximum /Q Ratio for the LPZ.
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Table 7.1-7 Small Line Carrying Primary Coolant Outside Containment 
Equilibrium Iodine Spike (DCD Doses are from DCD Table 15.4-19)

DCD
TEDE
(rem)

/Q
Ratio

Unit 3
TEDE
(rem)

EAB 0.10 2.84E-02 2.84E-03

LPZ 0.10 4.29E-02 4.29E-03

Limit 2.5

Reference 7.1-1 does not provide time-dependent LPZ 
doses for this incident; thus, the site LPZ dose is 
determined by multiplying the total DCD dose by the 
maximum /Q Ratio for the LPZ.
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Table 7.1-8 Main Steam Line Break Pre-Incident Iodine Spike (DCD Doses are from 
DCD Table 15.4-13)

DCD
TEDE
(rem)

X/Q
Ratio

Unit 3
TEDE
(rem)

EAB 2.6 2.84E-02 7.38E-02

LPZ 0.2 1.61E-02 3.22E-03

Limit 25
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Table 7.1-9 Main Steam Line Break Equilibrium Iodine Spike (DCD Doses are from 
DCD Table 15.4-13)

DCD
TEDE
(rem)

/Q
Ratio

Unit 3
TEDE
(rem)

EAB 0.2 2.84E-02 5.68E-03

LPZ 0.1 1.61E-02 1.61E-03

Limit 2.5
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Table 7.1-10 Loss of Coolant Accident (DCD Doses are from DCD Table 15.4-9)

DCD
TEDE
(rem)

/Q
Ratio

Unit 3
TEDE
(rem)

EAB 22.4 2.84E-02 6.36E-01

LPZ 20.7 4.29E-02 8.88E-01

Limit 25

DCD does not provide time-dependent LPZ doses for this 
incident; thus, the site LPZ dose is determined by 
multiplying the total DCD dose by the maximum /Q Ratio 
for the LPZ.
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Table 7.1-11 Fuel Handling Accident (Reactor Building or Fuel Building) (DCD 
Doses are from DCD Table 15.4-4)

DCD
TEDE
(rem)

/Q
Ratio

Unit 3
TEDE
(rem)

EAB 4.10 2.84E-02 1.16E-01

LPZ 0.40 1.61E-02 6.44E-03

Limit 6.3
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Table 7.1-12 RWCU/SDC Line Break Pre-Incident Iodine Spike (DCD Doses are from 
DCD Table 15.4-23)

DCD
TEDE
(rem)

X/Q
Ratio

Fermi 3
TEDE
(rem)

EAB 6.9 2.84E-02 1.96E-01

LPZ 0.7 1.61E-02 1.13E-02

Limit 25
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Table 7.1-13 RWCU/SDC Line Break Equilibrium Iodine Spike (DCD Doses are from 
DCD Table 15.4-23)

DCD
TEDE
(rem)

/Q
Ratio

Unit 3
TEDE
(rem)

EAB 0.40 2.84E-02 1.14E-02

LPZ 0.10 1.61E-02 1.61E-03

Limit 2.5
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7.2 Severe Accidents

Severe accidents are those involving multiple failures of equipment to function.  The likelihood of
occurrence is lower for severe accidents than for design basis accidents, but the consequences of
such accidents may be higher.  Although severe accidents are not part of the design basis for the
plant, the Nuclear Regulatory Commission (NRC), in its Policy Statement on Severe Reactor
Accidents Regarding Future Designs and Existing Plants (50 FR 32138), requires the completion of
a probabilistic risk assessment (PRA) for severe accidents for new reactor designs.  This
requirement is codified under 10 CFR 52.47.

General Electric (GE) completed a PRA for the ESBWR design (Reference 7.2-3) as part of the
application for design certification.  The GE analysis used generic, but conservative, meteorology
and regional characteristics and determined that severe accident impacts are within the safety
goals established by the NRC.

In this section, Detroit Edison presents an update of the generic PRA analysis, which includes
Fermi site-specific characteristics.  The analysis evaluates the impacts of a severe accident at
Fermi 3 to demonstrate that the impacts are bounded in the generic analysis performed for the
ESBWR certification and to support performing the severe accident mitigation alternatives analyses
in Section 7.3.

7.2.1 GE Methodology

The GE PRA for the ESBWR established a containment event tree which defined the possible end
states of the containment following a severe accident.  Using EPRI’s Modular Accident Analysis
Program (MAAP) code, GE determined that 10 release categories would represent the entire suite
of potential severe accidents. Five of the release categories were represented by dual source term
categories. A release frequency was assigned to each of the 10 release categories (Table 7.2-1).
For the dual source term release categories, GE assigned the entire frequency of the release
category to each of the source terms.

The 10 release categories and associated source term categories are as follows:

1. Break Outside of Containment (BOC) – Radioactivity is released through an unisolated
break outside of containment in the shutdown cooling piping allowing direct
communication between the reactor pressure vessel and the environment outside of
containment.  This is followed by no injection of cooling water into the reactor pressure
vessel.  Two separate locations of a break in the piping were selected for determining
source term categories in this release category, one mid-level in the reactor pressure
vessel (BOCa) and the other at the lower-level (BOCb).

2. Containment Bypass (BYP) – Radioactivity is released directly to the atmosphere from
containment due to a failure of the containment isolation system to function.  Sequences
in which the reactor pressure vessel is depressurized generally result in the core being
uncovered earlier than those with a failure to depressurize.  Both a low pressure
sequence (BYPa) and a high pressure sequence (BYPb) were selected for determining
the source term categories for this release category.
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3. Core-Concrete Interaction Dry (CCID) – This release category applies to sequences in
which the containment fails due to interaction between the core and the containment
concrete.  The deluge function is assumed to fail, and the lower drywell debris bed is
uncovered.  Sequences in which the containment vessel is not depressurized may result
in earlier containment vessel failure.  A low pressure sequence (CCIDa) and a high
pressure sequence (CCIDb) were selected for determining the source term in this
release category.

4. Core-Concrete Interaction Wet (CCIW) – This release category applies to sequences in
which the containment fails due to interaction between the core and containment
concrete.  The deluge function works; however, the basemat internal melt arrest and
coolability device is not effective in providing debris bed cooling.  Unlike the CCID
category, cooling water is present and provides the potential of scrubbing for the
radionuclides that evolve from the debris bed, thus reducing the magnitude of the source
term.  Sequences in which the reactor vessel is not depressurized may result in earlier
reactor vessel failure.  A low pressure sequence (CCIWa) and a high pressure
sequence (CCIWb) were selected for determining the source term categories
associated with this release category.

5. Ex-Vessel Steam Explosion (EVE) – This release category applies to sequences in
which the reactor vessel fails at low pressure and a significant steam explosion occurs.
Containment depressurization is assumed to occur when the vessel fails, at which time
there is direct communication with the environment.  Due to the uncertainties associated
with equipment damage and water availability, no credit is taken for lower drywell water
to reduce the source term.

6. Filtered Release (FR) – Radioactivity is released by manually venting the containment
from the suppression chamber air space.  This action may be implemented to limit the
containment pressure increase if containment heat removal fails or the containment is
over pressurized.  Venting the suppression chamber forces the radionuclides through
the suppression pool, which reduces the magnitude of the source term.

7. Overpressure-Vacuum Breaker (OPVB) – This release category applies to sequences in
which the vacuum breaker failure has occurred (either by failing to close or by remaining
open in a pre-existing condition), resulting in failure of the containment pressure
function, which in turn causes failure in containment heat removal. Both high (OPVBa)
and low pressure sequences (OPVBb) were selected for source term categories.

8. Overpressure - Early Containment Heat Removal Loss (OPW1) – This release category
applies to sequences in which containment heat removal fails within 24 hours after event
initiation.  A sequence with the reactor pressure vessel failure at high pressure was
selected because it has an earlier failure and higher probability of the loss of
containment heat removal.  Containment heat removal is assumed to be unavailable for
the duration of the sequence.

9. Overpressure - Late Containment Heat Removal Loss (OPW2) – This release category
applies to sequences in which containment heat removal fails in the period after that
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addressed by OPW1, above, until 72 hours after onset of core damage.  The passive
containment cooling system is assumed to be unavailable 24 hours after event initiation,
and the availability of the fuel and auxiliary pool cooling system is determined.  A
sequence with the reactor pressure vessel failure at high pressure was selected
because it has an earlier failure and higher probability of the loss of containment heat
removal.  Containment heat removal is terminated 24 hours after the event initiation.

10. Technical Specification Leakage (TSL) – This category applies to sequences in which
the containment is intact and the only release is due to the maximum leak rate allowed
by Technical Specifications.  For additional conservatism, the area of containment
leakage corresponding to the maximum allowable Technical Specification leak rate was
doubled to produce the representative source term used for this release category.

In addition a direct containment heating (DCH) category was evaluated.  The DCH category applies
to sequences in which the reactor fails at high pressure and a significant DCH event occurs.  GE
subsequently determined that catastrophic containment failure due to DCH is physically
unreasonable and studied local damage to the liner in the lower drywell as a sensitivity case.  Thus,
no DCH sequence was evaluated for the baseline case.

GE then used the MACCS2 code (MELCOR Accident Consequence Code System)
(Reference 7.2-9) to model the environmental consequences of severe accidents, using generic,
but conservative, meteorological and population parameters to represent a generic ESBWR site.
The analysis focused on the 24-hour period following core damage, as a measure of the
consequences from a large release and, therefore, did not address the long-term exposure
pathways such as ingestion, inhalation of re-suspended material, or groundshine subsequent to
plume passage.  GE also considered the releases for the first 72 hours after core damage.
Additional details of analysis are found in the ESBWR PRA (Reference 7.2-3) and are reported in
the ESBWR Design Control Document (Reference 7.2-4).

7.2.2 Site Specific Methodology

For Fermi 3, the MACCS2 computer code was used to evaluate offsite risks and consequences of
severe accidents, using Fermi site-specific information.  MACCS2 simulates the impact of severe
accidents at nuclear power plants on the surrounding environment.  The principal phenomena
considered in MACCS2 include atmospheric transport, mitigation actions based on dose projection,
dose accumulation by a number of pathways including food and water ingestion, early and latent
human health effects, and economic costs.  The specific pathways modeled include external
exposure to the passing plume, external exposure to material deposited on the ground, inhalation of
material in the passing plume or re-suspended from the ground, and ingestion of contaminated food
and surface-water.  The MACCS2 code primarily addresses dose from the air pathway, but also
calculates water ingestion dose from surface runoff and deposition on surface-water.  The MACCS2
code also evaluates the extent of land contamination.  For Fermi 3, the analysis used site-specific
meteorology and population data (Subsection 2.5.1) and extended the analysis to include long-term
exposure pathways, such as ingestion, over the life cycle of the accident.  Ingestion exposure was
determined using the COMIDA2 food model option of MACCS2.
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To assess human health impacts, the analysis determined the collective dose to the 50-mi region
population, number of latent cancer fatalities, and number of early fatalities associated with a
severe accident.  Economic costs were also determined, including the costs associated with
short-term relocation of people, decontamination of property and equipment, interdiction of food
supplies, and indirect costs resulting from loss of use of the property and incomes derived as a
result of the accident.

Five files provide input to a MACCS2 analysis: ATMOS, EARLY, CHRONC, MET, and SITE.

ATMOS provides data to calculate the amount of material released to the atmosphere that is
dispersed and deposited.  The calculation uses a Gaussian plume model.  Important inputs in this
file include the core inventory, release fractions, and geometry of the reactor and associated
buildings.  This input data is taken from GE’s generic PRA.

The second file, EARLY, provides inputs to calculations regarding exposure in the time period
immediately following the release, including parameters describing breathing rates and sheltering.
Important site-specific information includes emergency response information such as evacuation
time. The exposure model assumed that 95% of the 0-10 mile residents would evacuate. The
evacuation time for 2060 was estimated in two parts.

• An 80-minute delay was assumed before evacuation begins after declaration of a General 
Emergency.

• The evacuation rate was estimated by escalating the 2008 population and reducing the 
evacuation speed proportionally. This is conservative because it assumes that the existing 
evacuation routes are saturated in the 2008 evacuation time estimate, and any increases in 
population growth will result in reduced evacuation speeds. This resulted in an estimated 
outward speed of 1.12 meters per second.

Exposures to the plume were assumed to terminate when the population were 10 miles from the
release point.

The third input file, CHRONC, provides data for calculating long-term impacts and economic costs
and includes region-specific data on agriculture and economic factors.  These files access a
meteorological file that uses actual Fermi meteorological monitoring data and a site characteristics
file which is built using SECPOP2000 (Reference 7.2-5).

Seven years of site specific meteorological data (2001 through 2007) were evaluated.  MACCS2
requires a calendar year of meteorological data for the MET file. Meteorological data for the years
2001 and 2002 resulted in the greatest population dose and cost risk (the risks for the two years
being equal to three significant figures). The year 2002 meteorological data was selected for
subsequent analysis because it was the more complete data set.  In addition, sensitivities were
performed for the other six years of meteorological data.

The SITE file requires the 50-mi population distribution as well as agricultural-economic data.
SECPOP2000 (Reference 7.2-5) incorporates 2000 population census data for the 50-mi region
around the Fermi site.  For this analysis, the 50-mile population projected to the year 2060, as
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described in Subsection 2.5.1, was used. MACCS2 also requires the spatial distribution of certain
agriculture and economic data (fraction of land devoted to farming, annual farm sales, fraction of
farm sales resulting from dairy production, and property value of farm and non-farm land) in the
same manner as the population.  This was done by applying the SECPOP2000 program, changing
the regional economic data format to comply with MACCS2 input requirements.  In this case,
SECPOP2000 was used to access data from the 1997 National Census of Agriculture. The version
3.12.01 data file accessed by SECPOP2000, County97.dat, was modified to correct two errors
(generally known as the missing notes parameter error and the missing county numbers error) in
the issued version. The program’s specification of crop production parameters for the 50-mi region
(e.g., fraction of farmland devoted to grains, vegetables, etc.) was also applied.

The analysis used the resulting MACCS2 calculations and release frequency information to
determine risk.  The sum of the accident frequencies is known as the core damage frequency and
includes only internally initiated events during reactor operation.  Risk is the product of frequency of
an accident times the consequences of the accident.  The consequence can be any measure of
release impacts such as radiation dose and economic cost.  Dose-risk is the product of the
collective dose times the release frequency.  Because the ESBWR’s severe accident analysis
addressed a suite of accidents, the individual risks were summed to provide a total risk.  The same
process was applied to estimating cost-risk.  Risk from these consequences can be reported as
person-rem per reactor year or dollars per reactor year.

The base case analysis assumed a ground level release height and no release heat for each
hypothesized accident release. A sensitivity analysis was performed for these and other modeling
assumptions. A middle of containment and a top of containment release was compared to the
ground level release and the dose-risk increased by 1.1 percent and 3.0 percent respectively. The
cost-risk for the middle of containment and top of containment release had increases of 1.6 percent
and 4.9 percent respectively. A release heat of 1 MW and 10 MW was compared to the base case
of no release heat and the dose-risk increased by 0.5 percent and 2.7 percent respectively, while
the cost-risk increased by 0.9 percent and 4.7 percent respectively. A sensitivity analysis was
performed on the precipitation input where the site specific precipitation rate was doubled and
halved. The doubled precipitation resulted in a decrease in both the dose-risk and cost-risk of 0.6
percent and 0.8 percent respectively. The halved precipitation resulted in increases in the dose-risk
of 0.4 percent and 0.2 percent in the cost-risk. In addition, a sensitivity analysis was performed on
the conservative assumption that the final 40- to 50-mi ring has constant meteorology, including
constant precipitation. The base case hourly precipitation in the 40- to 50-mi ring was set equal to
the 12- hour average site-specific precipitation, forcing additional deposition of the remaining
airborne radioactivity which reaches this ring. Allowing the meteorology, including the precipitation,
in this ring to follow the hourly site measured meteorology, resulted in a reduction in the dose-risk of
24 percent and a reduction in the cost-risk of 35 percent when compared to the base case.

The site specific analysis assumed a ground level release height and no release heat for each
accident release hypothesized. The GE analysis used this same assumption to report impacts
during the first 24-hours after the onset of core damage, but reported impacts during the first
72-hours after the onset of core damage from an elevated release with one megawatt of release
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heat. The latter combination of release height and heat would increase the 50-mi population and
cost-risks by 4.0 percent and 6.1 percent, respectively. However, near site risks decrease. An
example of the latter would be the 66 percent decrease in early fatality risk from the base case;
note, however, the very small base case early fatality risk as given in Table 7.2-1.

For each release category with a dual source term, the site specific analysis conservatively
attributes the entire release category frequency to the source term which results in the greater
50-mi population dose. The sensitivity of this assumption to the calculated risks was investigated by
considering a case with the entire release category frequency attributed to each of the dual source
terms, and the greater calculated risk impact between the two source terms reported for each risk
metric. All base case risks were within 0.4 percent of the sensitivity case risk except water
ingestion, which was within 1.6 percent.

7.2.3 Consequences to Population Groups

The pathway consequences to population groups including air pathways, surface-water, and
groundwater pathways are discussed in the following sections.  The presence of threatened and
endangered species and federally designated critical habitat are discussed in Subsection 2.4.1 and
Subsection 2.4.2.  As necessary, the impacts on threatened and endangered species due to the
previously calculated radiation exposure levels are discussed in Subsection 5.4.4.

7.2.3.1 Air Pathways

Each of the accident categories was analyzed with MACCS2 to estimate population dose, number
of early and latent fatalities, cost, and farm land requiring decontamination.  The analysis
conservatively assumed that evacuation occurs during adverse weather conditions following
declaration of a General Emergency.  It was also conservatively assumed that the evacuation
routes were already at full capacity at the time of the Reference 7.2-10 evacuation study.
Therefore, the increased population expected in the year 2060 would take longer to evacuate.  For
each accident category, the risk for each analytical endpoint was calculated by multiplying the
analytical endpoint by the accident category frequency and adding across all accident categories.
The results are provided in Table 7.2-1.

7.2.3.2 Surface-Water Pathways

People can be exposed to radiation when airborne radioactivity is deposited onto the ground and
runs off into surface-water or is deposited directly onto surface-water.  The exposure pathway can
be from drinking the water, submersion in the water (swimming), undertaking activities near the
shoreline (fishing and boating), or ingestion of fish or shellfish.  For the surface-water pathway,
MACCS2 only calculates the dose from drinking the water.  It is conservatively assumed that all
water within 50 mi of the site is drinkable.  The MACCS2 code severe accident dose-risk to the
50-mi population from drinking the water is 1.3 x 10-3 person-rem per year of ESBWR operation.
As shown in Table 7.2-1, this value is the sum of all accident category risks.

Surface-water bodies within the 50-mi region of the Fermi site that are accessible to the public
include Lake Erie, River Raisin, Huron River, Maumee River, Lake St. Clair, Detroit River, and other
smaller water bodies.  In NUREG-1437, the NRC evaluated doses from the aquatic food pathway
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(fishing) for the current nuclear fleet of reactors, including Fermi 2 (Reference 7.2-8).  The aquatic
food pathway dose for Fermi 2 was 1400 person-rem.  Actual dose-risk values would be expected
to be much less (by a factor of 2 to 10) due to interdiction of contaminated foods (Reference 7.2-8).
Examination of the atmospheric dose-risk from severe accidents to the population within 50 mi of
operating nuclear plants resulted in dose-risks ranging from 0.55 to 68 person-rem per reactor year
for nuclear plants undergoing license renewal.  The Fermi 3 atmospheric pathway dose of 0.032
person-rem per reactor year is significantly lower.  Given the dependency of surface-water doses
on airborne releases, it is reasonable to conclude that the doses from surface-water sources would
be consistently lower than that reported above for the Fermi 2 surface-water pathway.

Doses associated with submersion in the water and undertaking activities near the shoreline are not
modeled by MACCS2, and NUREG-1437 does not provide specific data on submersion and
shoreline activities.  However, it does indicate that these contributors to dose are much less than for
drinking water and consuming aquatic foods.

7.2.3.3 Groundwater Pathways

People can also receive dose from groundwater pathways.  Radioactivity released during a severe
accident can enter groundwater and may move through an aquifer and eventually be discharged to
surface-water.

NUREG-1437 evaluated the groundwater pathway dose, based on the analysis in NUREG-0440,
the Liquid Pathway Generic Study (LPGS) (Reference 7.2-6).  NUREG-0440 analyzed a core
meltdown that contaminated groundwater, which subsequently contaminated surface-water.
NUREG-0440 did not analyze direct consumption of groundwater because it assumed a limited
number of potable groundwater wells and limited accessibility.

The LPGS results provide conservative, uninterdicted population dose estimates for six generic
categories of plants.  These dose estimates were one or more orders of magnitude less than those
attributed to the atmospheric pathway.  Therefore, although the Fermi site was not one of the
reactors analyzed, the doses from the Fermi 3 site groundwater pathway would be expected to be
much less than the doses from the atmospheric pathway, given that all categories of plant locations
showed the same trend.  It is noted that, as discussed in Subsection 2.3.1, the Fermi site is not over
or near a sole source aquifer.

7.2.4 Comparison to U.S. NRC Safety Goals

The ESBWR PRA evaluates performance of the ESBWR under generic conditions to three safety
goals: (1) individual risk goal, (2) societal risk goal, and (3) radiation risk goal (Reference 7.2-3).
These goals are defined in the following subsections.  Table 7.2-2 provides the quantitative
evaluation of these three safety goals and the Fermi site-specific calculation of these risk values.

7.2.4.1 Individual Risk Goal

The risk to an average individual in the vicinity of a nuclear power plant of experiencing a prompt
fatality resulting from a severe reactor accident should not exceed one-tenth of one percent
(0.1 percent) of the sum of “prompt fatality risks” resulting from other accidents to which members
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of the U.S. population are generally exposed.  As defined in the Safety Goals Policy statement (51
FR 30028), “vicinity” is the area within one mile of the plant site boundary.  “Prompt Fatality Risks”
are defined as the sum of risks which the average individual residing in the vicinity of the plant is
exposed to as a result of normal daily activities (driving, household chores, occupational activities,
etc).  For this evaluation, the sum of prompt fatality risks was taken as the U.S. accidental death risk
value of 37.7 deaths per 100,000 people per year (Reference 7.2-2).

7.2.4.2 Societal Risk Goal

The risk to the population in the area near a nuclear power plant of cancer fatalities that might result
from its operation should not exceed one-tenth of one percent (0.1 percent) of the sum of the
cancer fatality risks resulting from all other causes.  As defined in the Safety Goal Policy Statement
(51 FR 30028), “near” is within 10 miles of the plant.  The cancer fatality risk was taken as 191.4
deaths per 100,000 people per year based upon National Center for Health Statistics data for
2001–2004 (Reference 7.2-2).

7.2.4.3 Radiation Dose Goal

The probability of an individual exceeding a whole body dose of 25 rem at a distance of 0.5 mile
from the reactor shall be less than one in a million per reactor year.

7.2.5 Conclusions

The total calculated dose-risk to the 50-mi population from airborne releases from an ESBWR
reactor at the Fermi site would be 0.032 person-rem per reactor year (Table 7.2-1).  This value is
less than the population risk for all current reactors that have undergone license renewal, and less
than that for the five reactors analyzed in NUREG-1150 (Reference 7.2-7).

Seventy-five percent of the Fermi 3 dose-risk is from late phase pathway exposures, especially
groundshine and ingestion. The Fermi 3 early phase dose-risk, 0.0071 person-rem per reactor year,
can be compared with the GEH generic calculation of 24-hour dose-risk (which does not include
late phase exposure) of 0.017 person-rem per reactor year (Reference 7.2-3); GEH did not
calcualte late phase consequences.

Comparisons with the existing nuclear reactor fleet (Subsection 7.2.3.2) indicate that risk from the
surface-water pathway is SMALL.  Under the severe accident scenarios, surface-water is primarily
contaminated by atmospheric deposition.  The ESBWR atmospheric pathway doses are
significantly lower than those of the current nuclear fleet.  Therefore, it is reasonable to conclude
that the doses from the surface-water pathway at the Fermi site would be consistently lower than
those reported in Subsection 7.2.3.2 for the current fleet.

The risks of groundwater contamination from a severe ESBWR accident (see Subsection 7.2.3.3)
would be much less than the risk from currently licensed reactors.  Additionally, interdiction could
substantially reduce the groundwater pathway risks.

For comparison, as reported in Subsection 5.4.3, the whole body dose from the Fermi site normal
releases is predicted to be 21.6 person-rem annually.  As previously described, dose-risk is dose
times frequency.  Normal operations have a frequency of one.  Therefore, the dose-risk for normal
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operations is 21.6 person-rem per reactor year.  Comparing this value to the severe accident
dose-risk of 0.032 person-rem per reactor year indicates that the dose risk from severe accidents is
less than 0.2 percent of the dose-risk from normal operations.

The probability-weighted risk of early and late cancer fatalities from a severe accident at the Fermi
site in the surrounding 50-mile population projected for 2060 of 7.7 million is reported as 2.0 x 10-5

fatalities per reactor year in Table 7.2-1. For a 60-year reactor operating life, this population cancer
fatality risk becomes 1.2 x 10-3.

The probability of an individual dying from any cancer from any cause is approximately 0.23 for men
and 0.20 for women over a lifetime (Reference 7.2-1). This implies that more than 1.5 x 106

members of the 50-mile population will die of cancer.

The cancer fatality risk from a severe accident at Fermi 3 to the 50-mile population is then less than
10-7 percent of the background risk, which is much less than the societal risk goal of 0.1 percent of
the background risk.

The results from the analysis discussed in this section are used in Section 7.3 to determine if there
are any cost-beneficial design alternatives that should be considered to mitigate the impacts
described herein.

7.2.6 References
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7.2-2 Centers for Disease Control, “Deaths: Final Data for 2004,” National Vital Statistics 
Reports, Volume 55 Number 19, August 21, 2007.

7.2-3 GE Energy, “ESBWR Probabilistic Risk Assessment,” NEDO-33201, Revision 4, June 
2009.

7.2-4 GE-Hitachi Nuclear Energy, “ESBWR Design Control Document - Tier 2,” Revision 6, 
August 2009.

7.2-5 U.S. Nuclear Regulatory Commission, “SECPOP 2000: Sector Population Land Fraction, 
and Economic Estimation Program,” NUREG/CR-6525, August 2003.

7.2-6 U.S. Nuclear Regulatory Commission, “Liquid Pathway Generic Study: Impacts of 
Accidental Radioactive Releases to the Hydrosphere from Floating and Land-Based 
Nuclear Power Plants,” NUREG-0440, February 1978.

7.2-7 U.S. Nuclear Regulatory Commission, “Severe Accident Risks: An Assessment for Five 
U.S. Nuclear Power Plants,” NUREG-1150, June 1989.

http://www.cancer.org/docroot/CRI/content/CRI_2_6x_Lifetime_Probability_of_Developing_or_Dying_From_Cancer.asp


7-26 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

7.2-8 U.S. Nuclear Regulatory Commission, “Generic Environmental Impact Statement for 
License Renewal of Nuclear Plants,” NUREG-1437, Volumes 1 and 2, May 1996.

7.2-9 Chanin, D.I., and M.L. Young, “Code Manual for MACCS 2: User’s Guide,” 
NUREG/CR-6613, SAND97-0594, Volume 1, Sandia National Laboratories, Albuquerque, 
New Mexico, May 1998.

7.2-10 KLD Associates, Inc., “Fermi Nuclear Power Plant Development of Evacuation Time 
Estimates,” Revision 1, October 2009.



Fermi 3 7-27 Revision 2
Combined License Application February 2011

Table 7.2-1 Impacts to the Population and Land from Fermi 3 Severe Accidents Analysis

Accident 
Category1

Accident 
Frequency 
(per reactor 

year)2

Population 
Dose-Risk 

(person-rem per 
reactor year)

Number of Fatalities 
(per reactor year) Cost-Risk

(dollars per 
reactor year)

Water Ingestion 
Dose (person-rem 
per reactor year)

Land Requiring 
Decontamination

(acres per reactor year)Early Late

BOC 7.9E-11 2.6E-03 2.3E-09 1.8E-06 8.7E+00 1.5E-04 1.5E-05

BYP 5.7E-11 1.7E-03 5.4E-10 1.4E-06 3.5E+00 1.9E-05 9.9E-06

CCID 1.5E-12 3.2E-05 3.7E-12 2.0E-08 1.2E-01 1.6E-06 2.8E-07

CCIW 2.9E-12 2.5E-05 1.3E-13 1.5E-08 7.1E-02 3.9E-07 3.2E-07

EVE 1.1E-09 2.5E-02 3.4E-09 1.5E-05 9.2E+01 1.2E-03 2.2E-04

FR 9.2E-11 4.2E-04 1.5E-14 2.5E-07 4.7E-01 2.1E-06 3.3E-06

OPVB 2.1E-12 1.3E-05 2.6E-14 7.6E-09 3.0E-02 1.2E-07 1.5E-07

OPW1 2.0E-12 1.2E-05 7.6E-17 7.3E-09 3.0E-02 1.3E-07 1.5E-07

OPW2 8.5E-12 1.2E-05 0.0E+00 7.0E-09 2.1E-03 3.6E-08 1.8E-08

TSL 1.5E-08 2.2-03 0.0E+00 1.3E-06 5.0E-01 4.8E-06 4.2E-06

Total 1.7E-08 3.2E-02 6.2E-09 2.0E-05 1.1E+02 1.3E-03 2.6E-04

Notes:

1. Reference 7.2-3, Table 9-1
2. Reference 7.2-3, Table 10.3-3a



7-28 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Table 7.2-2 Comparison of Fermi 3 Results to U.S. NRC Safety Goals

Year of Fermi Site 
Meteorological Data

Prompt Fatality Risk 
(Individual 0-1 mi) 
(deaths per reactor 

year)

Cancer Fatality Risk 
(0-10 mi cancers) 

(deaths per year per 
reactor year)

Probability of 
Exceeding 0.25 Sv (25 

rem) at 0.5 mi 
(per reactor-year)

2001 4.47E-12 5.88E-12 1.20E-09

2002 4.13E-12 5.78E-12 1.16E-09

2003 4.95E-12 6.62E-12 1.25E-09

2004 4.00E-12 5.83E-12 1.11E-09

2005 4.31E-12 6.02E-12 1.09E-09

2006 4.31E-12 5.94E-12 1.11E-09

2007 4.47E-12 6.14E-12 1.14E-09

Safety Goal 3.77E-07(2) 1.91E-06(2) <1.00E-06(1)

Generic ESBWR 
Analysis 1

1.61E-10 2.56E-11 2.04E-09

Notes:

1. Reference 7.2-3, Table 10.4-2. Maximum At Power Internal case
2. Reference 7.2-2



7-29 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

7.3 Severe Accident Mitigation Alternatives

U.S. Environmental Protection Agency regulations require that a discussion on environmental
consequences include mitigation measures (40 CFR 1502.16(h)).  Mitigation measures should be
considered even for impacts that would not be significant by themselves, if the overall proposed
action could have significant impacts.

As described in Section 7.2, General Electric (GE) performed a probabilistic risk analysis (PRA) for
the ESBWR as part of the design certification process (Reference 7.3-1).  This analysis determined
that severe accident impacts are within the safety goals established by the NRC.  Detroit Edison
extended the GE generic PRA to examine Detroit Edison’s proposed ESBWR unit at the Fermi site
and concluded that the generic analysis remains valid for the site.  The analysis discussed in this
section provides assurance that there are no cost-beneficial design alternatives that would need to
be implemented at Fermi 3 to mitigate the small impacts described in Section 7.2.

7.3.1 The SAMA Analysis Process

Design or procedural modifications that could mitigate the consequences of a severe accident are
known as severe accident mitigation alternatives (SAMAs).  In the past, SAMAs were known as
SAMDAs, severe accident mitigation design alternatives, which primarily focused on design
changes and did not consider procedural modifications.  For an existing plant with a well-defined
design and established procedural controls, the normal evaluation process for identifying potential
SAMAs includes four steps:

1. Define the base case – The base case is defined by the dose-risk and cost-risk of a
severe accident before implementation of any SAMAs.  A plant’s PRA is the primary
source of data in calculating the base case.  The base case risks are converted to a
monetary value for subsequent use in screening SAMAs.  Section 7.2 presents the base
case dose- and cost-risk for a single ESBWR at the Fermi site.

2. Identify and screen potential SAMAs – Potential SAMAs can be identified from the
plant’s Individual Plant Examination, the plant’s probabilistic risk assessment, and the
results of other plants’ SAMA analyses.  Each potential SAMA in the list is assigned a
conservatively low implementation cost based on historical costs for similar design
changes and/or engineering judgment, and is then compared to the base case value
from Step 1, above.  SAMAs with higher implementation cost than the base case value
are not evaluated further.  SAMAs with a lower implementation cost than the base case
screening value go to Step 3.

3. Determine the cost and net value of each SAMA – Each SAMA remaining after Step 2
receives a detailed engineering cost evaluation, developed using current plant
engineering processes.  If the SAMA continues to pass the screening value, Step 4 is
performed.

4. Determine the benefit associated with each screened SAMA – Each SAMA that passes
the screening in Step 3 is evaluated using the PRA model to determine the reduction in
risk associated with implementation of the proposed SAMA.  The reduction-in-risk
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benefit is converted to a monetary value and is then compared to the detailed cost
estimate.  Those SAMAs with reasonable cost-benefit ratios are considered for
implementation.

In the absence of a completed plant with established procedural controls, the analysis process is
limited to demonstrating that the severe accident analysis using Fermi-specific parameters is
bounded by the GE severe accident analysis and to determining what magnitude of plant-specific
design or procedural modification would be cost-effective.  Determining the magnitude of
cost-effective design or procedural modifications is the same as defining the base case (Step 1) for
existing nuclear units.  The base case benefit value is calculated by assuming the current dose-risk
of the unit could be reduced to zero and assigning a defined dollar value for this change in risk.  Any
design or procedural change cost that exceeded the benefit value would not be considered
cost-effective.

The dose-risk and cost-risk results (Section 7.2 analyses) are converted to a monetary value in
accordance with methods established in NUREG/BR-0184 (Reference 7.3-3).  NUREG/BR-0184
presents methods for determining the value of decreases in risk using four types of attributes:
public health, occupational health, offsite property, and onsite property.  Any SAMAs in which the
conservatively low implementation cost exceeds the base case valuation would not be expected to
pass the screening in Step 2.  If the baseline analysis produces a value that is below that expected
for implementation of any reasonable SAMA, no matter how inexpensive, then the remaining two
steps of the SAMA process are not necessary.

7.3.2 The GE-Hitachi ESBWR SAMDA Analysis

The GE-Hitachi (GEH) SAMDA analysis was provided to the NRC in Reference 7.3-2.  GEH
compiled a list of potential SAMDAs based on the Advanced Boiling Water Reactor SAMA study
and license renewal environmental reports.  Some SAMDAs were then screened out based on their
inapplicability to the ESBWR design or because they were already included in the ESBWR design.
SAMDAs with implementation costs that far exceeded any reasonable benefit or had very low
benefits were also excluded.  None of the SAMDAs passed the screening process.

GEH compared the implementation costs for each SAMDA to the maximum severe accident risk
reduction value possible and found that none of the SAMDAs would be cost-effective.

7.3.3 Monetary Valuation of the Fermi 3 Base Case

The principal inputs to the calculations are: core damage frequency, dose-risk and cost-risk, dollars
per person-rem, licensing period, and economic discount rate.

• The core damage frequency, including both internal and external events, is 1.16 x 10-7 per 
year (Reference 7.3-1).

• The dose-risk and cost-risk, including both internal and external events, are 2.28 
person-rem per reactor-year and $4900 per reactor year.

• The calculations use $2000 per person-rem, provided in NUREG/BR–0184.
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• The licensing period is assumed to be 60 years for the calculations, rather than the 40-year 
period in the Combined License (COL) application, to be consistent with the GEH analysis.

• The economic discount rate is assumed to be 7 percent, consistent with the GEH analysis.  
In addition, a sensitivity analysis is included using 3 percent.  The NRC recommends using 
a 7 percent discount rate and performing a sensitivity analysis using 3 percent 
(Reference 7.3-3).

Using these inputs, the maximum monetary value associated with complete risk reduction is
presented in Table 7.3-1.  The monetary value (the maximum averted cost-risk) is conservative
because no SAMA can reduce the core damage frequency to zero.

The maximum averted cost-risk for a single ESBWR at the Fermi site is $139,446. With a
conservative 3 percent discount rate, the valuation of the averted risk is $280,189. GEH concluded
(Reference 7.3-2) that, even for their upper bound estimate, none of the SAMDA candidates were
cost beneficial.

A review was performed of the compilation of SAMAs in NEDO-33206 to identify procedural and
administrative measures that were not considered design alternatives (Reference 7.3-2).  Most of
these items related to PWRs and have no relevance to the ESBWR. [START: COM ER-7.3-002] A
SAMA analysis to comply with 40 CFR 1502.16(h) shall be conducted of the administrative and
procedural measures applicable to Fermi 3 and considered for implementation prior to fuel load if
the associated cost does not exceed the maximum value associated with averting all risk of severe
accidents. [END: COM ER-7.3-002]

Accordingly, no cost-beneficial SAMDAs have been identified.  Further, pursuant to 10 CFR
51.30(d), the NRC will, as part of its design certification rulemaking, prepare an environmental
assessment evaluating the costs and benefits of SAMDAs for the ESBWR.  Pursuant to 10 CFR
51.50(c)(2) and 51.75(c)(2), this environmental assessment may be incorporated by reference into
the ER upon completion.

7.3.4 References

7.3-1 GE Energy, “ESBWR Probabilistic Risk Assessment,” NEDO-33201, Revision 4, June 
2009.

7.3-2 GE-Hitachi Nuclear Energy Americas LLC, “ESBWR Severe Accident Mitigation Design 
Alternatives,” NEDO-33306, Revision 1, August 2007.

7.3-3 U.S. Nuclear Regulatory Commission, “Regulatory Analysis Technical Evaluation 
Handbook,” NUREG/BR-0184, January 1997.
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Table 7.3-1 Valuation of the Detroit Edison ESBWR Base Case

7% Discount Rate 3% Discount Rate

Offsite exposure cost $64,166 $126,875

Offsite economic cost $68,950 $136,335

Onsite exposure cost $58 $133

Onsite cleanup cost $1,761 $4,183

Replacement power cost $4,511 $12,664

Total $139,446 $280,189



7-33 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

7.4 Transportation Accidents

This section addresses the environmental impact of transportation accidents involving radioactive
materials.  The means of transportation of radioactive materials is discussed in Section 3.8.

7.4.1 Transportation of Unirradiated Fuel

Accidents involving unirradiated fuel shipments are addressed in Table S-4 of 10 CFR 51.52, which
summarizes the environmental impacts of transportation of fuel and radioactive wastes to and from
a reference reactor.  Transportation of unirradiated fuel is addressed in Subsection 3.8.1, which
demonstrates that the calculated dose for shipping unirradiated fuel to Fermi 3 for an ESBWR
reactor is within the conditions shown in Table S-4 of 10 CFR 51.52.

7.4.2 Transportation of Spent Fuel

Subsection 3.8.2 evaluates the number and characteristics of shipments of irradiated fuel from
Fermi 3 as compared to the conditions described in 10 CFR 51.52.  Any conditions where Fermi 3 is
not bounded by the values in 10 CFR 51.52 are identified and evaluated in Section 3.8.  In
addressing transportation of irradiated fuel, Subsection 3.8.2 concludes that the analyses and
results in NUREG-1817 (Reference 7.4-1) bound the Fermi site.

In the analysis documented in Reference 7.4-1, the RADTRAN 5 computer code was used to
estimate impacts of transportation accidents involving spent fuel shipments.  RADTRAN 5
considers a spectrum of potential transportation accidents, ranging from those with high
frequencies and low consequences (i.e., “fender benders”) to those with low frequencies and high
consequences (i.e., accidents in which the shipping container is exposed to severe mechanical and
thermal conditions).

The analysis in Reference 7.4-1 obtained the radionuclide inventories of LWR spent fuel after five
years decay from Idaho National Engineering and Environmental Laboratory (INEEL)
(Reference 7.4-2) and performed a screening analysis to select the dominant contributors to
accident risks to simplify the RADTRAN 5 calculations.  This screening identified the radionuclides
that would contribute more than 99.999 percent of the dose from inhalation of radionuclides
released following a transportation accident.  The NRC found that the dominant radionuclides are
similar regardless of the fuel type.  The spent fuel radionuclide inventory used in the NRC analysis
for the ESBWR is presented in Table 7.4-1.

Robust shipping casks are used to transport spent fuel because of the radiation shielding and
accident resistance required by 10 CFR 71.  Spent fuel shipping casks must be certified as Type B
packaging systems, meaning they must withstand a series of severe hypothetical accident
conditions with essentially no loss of containment or shielding capability.  According to
NUREG/CR-6672 (Reference 7.4-3), the probability of encountering accident conditions that would
lead to shipping cask failure is less than 0.01 percent (i.e., more than 99.99 percent of all accidents
would result in no release of radioactive material from the shipping cask).  The NRC analysis
assumed that shipping casks for advanced light water reactor (LWR) spent fuels would provide
equivalent mechanical and thermal protection of the spent fuel cargo.
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The RADTRAN 5 accident risk calculations documented in Reference 7.4-1 used unit radionuclide
inventories (curies/metric ton of uranium [Ci/MTU]) for the spent fuel shipments for the advanced
LWRs.  The resulting risk estimates were multiplied by the expected annual spent fuel shipments
(MTU/yr) to derive estimates of the annual risks associated with spent fuel shipments from each
potential advanced LWR.  The amounts of spent fuel shipped per year were assumed to be
equivalent to the annual discharge quantities: 32.76 MTU/yr for the ESBWR from Reference 7.4-2.
The value normalized to the Reference LWR net electrical generation is 20.3 MTU/reference
reactor year (Reference 7.4-1).

The analysis in Reference 7.4-1 used the release fractions for current generation LWR fuels to
approximate the impacts from the advanced LWR spent fuel shipments.  This assumes that the fuel
materials and containment systems (i.e., cladding, fuel coatings) behave similarly to current LWR
fuel under applied mechanical and thermal conditions.

As discussed in Reference 7.4-3, a bounding value for crud surface activity for boiling water reactor
(BWR) fuel rods is 595 x 10-6 Ci/cm2 (2.20 x 107 Bq/cm2).  This value is based on measurements
taken from operating BWRs.  Because ESBWR operational parameters are similar to operating
BWRs, this bounding value is appropriate for the ESBWR.  Furthermore, based on previous BWR
operational experience, the ESBWR design incorporates provisions to minimize crud buildup,
described in ESBWR DCD Section 5.2.3.2.2 for “Radiation Buildup”, which further justifies use of
this bounding value.  The crud surface activity used for the analysis in Reference 7.4-1 was 1.01 x
1014 Bq/MTU.  Using ESBWR bounding fuel rod dimensions, uranium loading, and the 595 x 10-6

Ci/cm2 (2.20 x 107 Bq/cm2) bounding crud surface activity from NUREG/CR-6672, the ESBWR
crud surface activity is calculated to be 1.48 x 1013 Bq/MTU, more than a factor of six less than that
used in Reference 7.4-1.  Therefore, the impacts of crud and activation products on spent fuel
transportation accidents are enveloped by the analysis in Reference 7.4-1 and can be considered
as SMALL.

Route-specific accident rates (accidents per km) were derived for the RADTRAN 5 accident risk
analysis presented in Reference 7.4-1.  In Reference 7.4-1, the approach used to develop accident
rates for spent fuel shipments is as follows.  The TRAGIS data (used in Reference 7.4-1) provide
estimates of the distance traveled in each state along a route and the type of highway (interstate,
state highway, or other).  Reference 7.4-4 provided accident rates for each state that are a function
of highway type.  The approach taken to estimate route-specific accident rates was to multiply the
state-level accident or fatality rates by the distances traveled in each state on the corresponding
highway type and then sum over all the states on each route.  For example, for interstate highways,
the interstate distances and interstate accident rates were used.  For non-interstate highway travel,
either the “Primary” or “Other” accident rates given in Reference 7.4-4 were used.  This approach
allowed computation of route-specific accident rates.

The estimated distances used in the RADTRAN analysis in Reference 7.4-1 are bounding for the
Fermi site as shown in Section 3.8.  Transportation accident risk analysis in RADTRAN 5 is
performed using an accident severity and package release model.  The user can define up to 30
severity categories, with each category increasing in magnitude.  Severity categories are related to
fire, puncture, crush, and immersion environments created in vehicular accidents.  For this analysis
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(Reference 7.4-1), the 19 severity categories defined by Sprung, et. al. were adopted.  For
accidents that result in a release of radioactive material, RADTRAN 5 assumes the material is
dispersed into the environment according to standard Gaussian diffusion models.  The code allows
the user to choose two different methods for modeling the atmospheric transport of radionuclides
after a potential accident.  The user can input either Pasquill atmospheric-stability category data or
averaged time-integrated concentrations.  In the Reference 7.4-1 analysis, the default standard
cloud option (using time-integrated concentrations) was used.

Using RADTRAN 5, the analysis in Reference 7.4-1 calculated the population dose from the
released radioactive material for five possible exposure pathways:

1. External dose from exposure to the passing cloud of radioactive material.

2. External dose from the radionuclides deposited on the ground by the passing plume.
The analysis conservatively included the radiation exposure from this pathway even
though the area surrounding a potential accidental release would be evacuated and
decontaminated, thus preventing long-term exposures from this pathway.

3. Internal dose from inhalation of airborne radioactive contaminants.

4. Internal dose from resuspension of radioactive materials that were deposited on the
ground.  The analysis conservatively included the radiation exposures from this pathway
even though evacuation and decontamination of the area surrounding a potential
accidental release would prevent long-term exposures.

5. Internal dose from ingestion of contaminated food (the NRC analysis assumed
interdiction of foodstuffs and evacuation after an accident so no internal dose due to
ingestion of contaminated foods was calculated).

A sixth pathway, external doses from increased radiation fields surrounding a shipping cask with
damaged shielding, was considered but not included in the analysis.  It is possible that shielding
materials incorporated into the cask structures could become damaged as a result of an accident.
However, the analysis did not include loss of shielding events because their contribution to spent
fuel transportation risk is much smaller than the dispersal accident risks from the pathways listed
above.

The analysis in Reference 7.4-1 calculated the environmental consequences of transportation
accidents when shipping spent fuel from other potential new reactor sites to a spent fuel repository
assumed to be at Yucca Mountain, Nevada.  As discussed in Section 3.8, the consequences for
transportation accidents were determined to be bounding of transportation from the Fermi site.

7.4.3 Transportation of Radioactive Waste

The regulations in 10 CFR 51.52(a)(4) require that, with the exception of spent fuel, radioactive
waste shipped from the reactor is to be packaged and in a solid form.  Additionally, existing NRC
(10 CFR 71) and Department of Transportation (49 CFR 173, 178) packaging and transportation
regulations specify requirements for the shipment of radioactive material.  Fermi 3 is also subject to
these regulations.
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7.4.4 Conclusions

Reference 7.4-1 concludes that the overall transportation accident risks associated with advanced
LWR spent fuel shipments are SMALL and are consistent with the risks associated with
transportation of spent fuel from current generation reactors presented in Table S-4 of 10 CFR
51.52.  As discussed above, the analyses in Reference 7.4-1 bound the Fermi site.  Therefore, the
overall transportation accident risks for the Fermi site are considered to be SMALL, and no
mitigation measures are needed.

7.4.5 References

7.4-1 U.S. Nuclear Regulatory Commission, “Environmental Impact Statement for an Early Site 
Permit (ESP) at the Grand Gulf Site Final Report,” NUREG-1817, April 2006.

7.4-2 Idaho National Engineering and Environmental Laboratory, “Early Site Permit 
Environmental Report Sections and Supporting Documentation,” Engineering Design File 
Number 3747, Idaho Falls, ID.

7.4-3 U.S. Nuclear Regulatory Commission, Office of Nuclear Material Safety and Safeguards, 
“Reexamination of Spent Fuel Shipment Risk Estimates,” NUREG/CR-6672, Volume 1, 
March 2000.

7.4-4 Saricks, C.L., and M.M. Tompkins, “State-Level Accident Rates of Surface Freight 
Transportation: A Reexamination,” Argonne National Laboratory, ANL/ESD/TM-150, April 
1999.
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Table 7.4-1 Radionuclide Inventory Used in Transportation Accident Risk 
Calculations for the ESBWR

Radionuclide
ESBWR Inventory

Ci/MTU

Am-241 1340

Am-242m 33.5

Am-243 32.4

Ce-144 1.14E+04

Cm-242 55.1

Cm-243 37.0

Cm-244 4860

Cm-245 0.66

Co-60 2730

Cs-134 4.81E+04

Cs-137 1.24E+05

Eu-154 1.03E+04

Eu-155 5220

I-129 0.04

Kr-85 8890

Pm-147 3.38E+04

Pu-238 6135

Pu-239 386

Pu-240 616

Pu-241 1.22E+05

Pu-242 2.2

Ru-106 1.64E+04

Sb-125 5380

Sr-90 8.84E+04

Y-90 8.84E+04

Ci/MTU = curies per metric ton of uranium

Source: Reference 7.4-1, Table H-11
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Chapter 8 Need For Power

This chapter demonstrates the need for power and related benefits to be generated by the
proposed facility.  The proposed facility is located within Monroe County in the State of Michigan.

The demonstration of the need for power is organized into the following sections:

Section 8.1 provides a description of the power system, an overview of the pertinent service area,
and a discussion of regional relationships.  Sufficient detail is provided to gain an understanding of
the configuration in the State of Michigan and relationships with other entities.

Section 8.2 provides a description of the analysis performed to determine current and forecasted
energy needs in the State of Michigan.  The energy forecasts represent the aggregate product of
individual forecasts made by investor-owned, municipal, and cooperative utilities.  In addition to
assessing a base case growth forecast, cases considering low growth and high growth have also
been performed.  Section 8.2 also discusses factors that can affect growth of demand; i.e.,
forecasting uncertainties, energy efficiency, and conservation.

Section 8.3 provides a description of the analysis performed to determine energy supply resources.
Energy supply resources consist of the existing generating capability plus forecasted generating
capability plus (or subtracting) transmission capabilities in (or out) of the service area and
subtracting forecasted unit retirements.

Section 8.4 provides a description of the assessment of the need for power.  The assessment of the
need for power balances the current and forecasted demand against the current and forecasted
supply, while demonstrating that an adequate reserve margin is maintained.  The assessment
includes several different scenarios and sensitivities to provide a comprehensive and rigorous
evaluation.

As clearly shown in this chapter, the State of Michigan has a need for new baseload capacity and
this need is projected to increase.  Michigan’s current baseload generating units are an average of
more than 48 years old.  As discussed in Section 8.3, modeling for the analyses used in this
assessment assumes that older, less efficient units, totaling 3755 MW of capacity, will be retired by
2025.  The last new baseload plant in the State of Michigan began commercial operation more than
18 years ago.  In recent years, new electric generation in Michigan has been limited to natural
gas-fired facilities.  Natural gas-fired units represented about 10 percent of the State’s generating
capacity in 1992, but now represent approximately 29 percent of that generating capacity.  These
units were built by independent power producers (IPPs).  Many IPPs have subsequently gone
through bankruptcy as the rise in natural gas prices over the past several years made even the
most efficient units uneconomic to run for more than a few hours each year.  Market prices driven
by natural gas costs expose Michigan to volatile electricity prices.  Establishing new baseload
supply will help to provide price stability.

Detroit Edison operates within the ITCTransmission service area.  ITCTransmission operates within
the Midwest Independent Service Operator (Midwest ISO) regional reliability area as discussed in
Section 8.1.  The goal of the Midwest ISO is to provide reliable electrical power.  Detroit Edison
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provides most of the electricity used in southeastern Michigan.  Detroit Edison’s mission is to
provide reliable and affordable electrical power.

The proposed Fermi 3 strategically enables Detroit Edison to meet its mission.  Being a nuclear
unit, the proposed Fermi 3 is strategic in that it helps reduce reliance on fossil fuels.  Currently, the
State of Michigan relies heavily on electrical generation from coal and natural gas.  A new nuclear
unit will help to diversify the energy supply for the State of Michigan.

In addition, using nuclear power for electrical generation reduces air emissions (e.g., nitrogen
oxides, sulfur dioxide, and carbon dioxide) that result from fossil fuel-fired electrical generation.
Apart from water vapor, modern nuclear reactors produce virtually no air emissions.  Nuclear power
generation, therefore, leads to significant local, national, and global air quality benefits.

Pursuant to Executive Directive No. 2006-02 (Reference 8.0-3), the Michigan Public Service
Commission (MPSC) prepared and issued Michigan’s 21st Century Electric Energy Plan
(Reference 8.0-1).  The plan is comprehensive in its scope and inclusive in its development.  It was
developed with input from more than 150 organizations.  Interested persons were divided into four
Workgroups – the Capacity Need Forum Update Workgroup, the Energy Efficiency Workgroup, the
Renewable Energy Workgroup, and the Alternative Technologies Workgroup.  These four
Workgroups were further subdivided into Teams.  In all, over 35 Workgroup/Team meetings and five
large group meetings were held, and approximately 4000 pages of documents were filed with, or
prepared by, the MPSC Staff.  The website, cited as part of the 21st Century Plan was used to post
relevant information.  Workgroup reports, membership lists, presentation handouts, participant’s
comments, and other draft documents can be found at this location.  The final Workgroup reports
can be found in Appendix Volume II of the plan.  A complete list of participants can be found in
Appendix Volume I, Section 6.  Several significant conclusions include:

• Michigan’s peak electric demand is forecast to grow at approximately 1.2 percent per year
for the next 20 years. At this rate, and given the long lead-time necessary for major plant
additions, additional baseload generation is projected to be necessary as soon as
practicable but no later than 2015.

• Extensive modeling of Michigan’s electric utility industry demonstrates the need for
additional electric generating resources in order to preserve electric reliability and provide
affordable energy over the next 20 years. This modeling outcome is confirmed even in the
presence of increased use of energy efficiency and renewable resources.

• This same modeling outcome is also confirmed in the presence of expanded transmission
and access to external markets, and reflects the diminishing availability of the Midwest ISO
regions baseload generation capacity.

• Recent estimates show that the cost of natural gas (or equivalent fuel) is often setting the
wholesale on-peak prices within the Midwest ISO region. If regulated baseload capacity is
not increased in the near future, natural gas prices will drive up wholesale costs and market
prices for an increasing number of hours each year.
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NUREG-1555 (Reference 8.0-2), Section 8.1, “Description of Power System,” Subsection I, under
the heading Data and Information Needs states:

Affected States and/or regions may prepare a need-for-power evaluation as part of a State
or regional energy planning exercise.  Similarly, State or regional agencies may require the
applicant to document a need for power or plan for future plant construction.  The applicant
may choose to rely on those documents rather than prepare a description of the power
system of its own.  If so, NRC staff should review these documents to determine if they are
(1) systematic, (2) comprehensive, (3) subject to confirmation, and (4) responsive to
forecasting uncertainty.  Of particular concern are third-party plans or reports restricted to
boundaries smaller than relevant service and market areas.  Another concern is plans and
studies that do not extend far enough into the future to provide an adequate basis for
comparison.  If NRC staff concludes these other documents are acceptable, no additional
independent review by NRC staff may be needed and that analysis can be the basis for
ESRPs 8.2 through 8.4.

The Michigan 21st Century Electric Energy Plan satisfies the NRC’s evaluation criteria of being
(1) systematic; (2) comprehensive; (3) subject to confirmation and; (4) and responsive to forecast
uncertainty.  The basis for this conclusion is discussed in Subsection 8.1.5, below.

8.0.1 References

8.0-1 Lark, J. Peter, Chairman, Michigan Public Service Commission, “Michigan’s 21st Century 
Electric Energy Plan,” Submitted to Honorable Jennifer M. Granholm, Governor of 
Michigan, http://www.dleg.state.mi.us/mpsc/electric/capacity/energyplan/index.htm, 
accessed 18 January 2008.

8.0-2 Nuclear Regulatory Commission, “Standard Review Plans for Environmental Reviews of 
Nuclear Power Plants,” NUREG-1555, Revision 1, July 2007.

8.0-3 Granholm, J.M., Governor, State of Michigan, “21st Century Energy Plan,” Executive 
Directive No. 2006-02, 
http://www.michigan.gov/gov/0,1607,7-168-36898-140415--,00.html, accessed 9 July 
2008.

http://www.dleg.state.mi.us/mpsc/electric/capacity/energyplan/index.htm
http://www.dleg.state.mi.us/mpsc/electric/capacity/energyplan/index.htm
http://www.michigan.gov/gov/0,1607,7-168-36898-140415--,00.html
http://www.michigan.gov/gov/0,1607,7-168-36898-140415--,00.html
http://www.michigan.gov/gov/0,1607,7-168-36898-140415--,00.html
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8.1 Description of Power System

This section describes and assesses the regional power system in which the proposed facility will
operate.  This section includes a brief description of the proposed project, a description of the
power system, service area, and regional relationships.

The State of Michigan’s 21st Century Electric Energy Plan (Reference 8.1-1) serves as the primary
input to the overall Need for Power assessment presented in this chapter.  Subsection 8.1.5, below,
describes how the plan satisfies the NRC evaluation criteria of being (1) systematic; (2)
comprehensive; (3) subject to confirmation; and (4) responsive to forecast uncertainty.

8.1.1 Project Description

The proposed location of the new facility is near Monroe, Michigan, on the existing Fermi site.
Fermi 2, a Boiling Water Reactor of approximately 1100 MWe, currently operates on the site.  Fermi
2 is operated by the Detroit Edison Company and is linked to load centers by a system of
transmission lines in the ITCTransmission system.  ITCTransmission owns and operates the
electrical switchyard at Fermi 2 and the adjoining electrical transmission system.

The proposed unit is referred to as Enrico Fermi Unit 3 (Fermi 3).  Fermi 3 is proposed as a single
unit ESBWR design.  Fermi 3 is designed to operate at approximately 1600 MWe (estimated gross
electrical power output).  Ownership of Fermi 3 is described in Section 1.1.  Based on current
milestone scheduling, the anticipated date for commercial operation is 2020.

8.1.2 Power System

Detroit Edison generates electricity to 2.2 million customers in southeastern Michigan.  With an
11,080 MWe system capacity, the company uses coal, nuclear, natural gas, and hydroelectric
pumped storage to generate its electrical output.  Founded in 1903, Detroit Edison is the largest
electric utility in Michigan and one of the largest in the nation (Reference 8.1-2).

Figure 8.1-1 shows the electric utility service areas for the State of Michigan (Reference 8.1-3).
Figure 8.1-1 shows the areas serviced by the different utilities operating within the State of
Michigan.  As shown on Figure 8.1-1, Detroit Edison and Consumers Energy supply the majority of
the electric power service area in the Lower Peninsula of Michigan.

Figure 8.1-2 shows the major power generation facilities in the State of Michigan and the power grid
connections in and out of the State (Reference 8.1-4).  The major generation facilities are
coal-powered, gas/oil powered, nuclear powered, and hydroelectric.  Coal and nuclear power are
Michigan’s chief energy sources.  Reliability and price stability are protected by a mix of fuel
sources.  Figure 8.1-3 provides a different perspective of the location of electric power plants and
transmission line configuration in the State (Reference 8.1-5).  Power plants are shown in lieu of
operating units, recognizing that more than one unit may be operating at each power plant location.
Transmission lines are shown based on voltage class, including a proposed 765 kV line, which is
discussed later in Subsection 8.3.2.
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As discussed above, electric power produced at Fermi 2 is linked to load centers by a system of
transmission lines in the ITCTransmission organization.  ITCTransmission owns and operates the
electrical switchyard at Fermi 2 and the adjoining electrical transmission system.  In November
1999, ITCTransmission was created as an independently functioning business unit within Detroit
Edison.  This was the first step in the formation of a truly independent, stand-alone transmission
company.  In May 2000, ITCTransmission, Detroit Edison and DTE Energy filed a joint application
with the Federal Energy Regulatory Commission (FERC), seeking permission to transfer all
jurisdictional transmission assets from Detroit Edison to ITCTransmission.  This permission was
granted in June 2000.  On June 1, 2001, ITCTransmission began operations as a wholly owned
subsidiary of DTE Energy.  In December of that year, ITCTransmission joined the Midwest
Independent System Operator (Midwest ISO), a FERC-approved regional transmission
organization.  It was the first company to join Midwest ISO under Appendix I of the Midwest ISO
agreement, which allowed an independent transmission company certain freedoms to continue
operation as a for-profit stand-alone business.  On February 28, 2003, ITCTransmission became a
stand-alone transmission company following the sale of transmission assets from DTE Energy.  On
April 8, 2004, ITCTransmission became the country's first fully independent transmission company
after they completed the transition by assuming construction and maintenance activities from DTE
Energy. (Reference 8.1-6)

The ITCTransmission service area is shown on Figure 8.1-4 (Reference 8.1-7).  The
ITCTransmission service territory covers approximately 19,600 square kilometers (7600 square
miles) throughout 13 counties in Michigan, including the metropolitan areas of Detroit and Ann
Arbor.  ITCTransmission facilities include approximately 2700 circuit miles of overhead and
underground transmission lines, 17,000 towers and poles, and 155 stations and substations.
(Reference 8.1-8)

The parent company for ITCTransmission also owns the Michigan Electric Transmission Company,
LLC (METC).  Figure 8.1-5 shows the METC service area (Reference 8.1-9).  Together,
ITCTransmission and METC have responsibility over the majority of the transmission system in
Michigan's Lower Peninsula and work to improve the transmission infrastructure in order to
accomplish the goal; which is to improve electric reliability.

8.1.3 Service Area Overview

ITCTransmission operates within the Midwest ISO regional reliability area, and is a member of
Midwest ISO.  Figure 8.1-6 shows the Midwest ISO regional reliability area (Reference 8.1-10).
The Midwest ISO is an essential link in the safe, cost-effective delivery of electric power across
much of North America.  The Midwest ISO is committed to reliability, the nondiscriminatory
operation of the bulk power transmission system, and to working with all stakeholders to create
cost-effective and innovative solutions for the changing industry. (Reference 8.1-11)

The Midwest ISO is an independent, nonprofit organization that supports the constant availability of
electricity in 15 States and the Canadian province of Manitoba.  This responsibility is carried out by
ensuring the reliable operations of nearly 94,000 miles of interconnected high voltage power lines
that support the transmission of more than 100,000 MW of energy in the Midwest, by administering
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one of the world's largest energy markets, and by looking ahead to identify improvements to the
wholesale bulk electric infrastructure that will best meet the growing demand for power in an
efficient and effective manner (Reference 8.1-13).  A system agreement governs the interaction of
the various transmission facility owners of the Midwest ISO as one power pool.  The current version
of the tariff was filed with the Federal Energy Regulatory Commission in 2007 for approval of
various revisions to the subsequent tariff.

Table 8.1-1 through Table 8.1-4 provide the following information for Detroit Edison Company and
for the State of Michigan (Reference 8.1-12).

• Table 8.1-1 provides sales information by rate class (i.e., residential, commercial, and
industrial).

• Table 8.1-2 provides numbers of customers for each rate class (i.e., residential, commercial,
and industrial).

• Table 8.1-3 provides average sales per customer which is determined from the information
in Table 8.1-1 and Table 8.1-2. As shown in Table 8.1-3, the electrical power use per
customer in commercial and industrial sectors serviced by Detroit Edison is greater than
that for the State of Michigan overall.

• Table 8.1-4 provides percentage of total electrical power usage by rate class (residential,
commercial, and industrial).

8.1.4 Regional Relationships

The Midwest ISO works together with PJM Interconnection LLC (PJM) to develop complementing
system operations and one robust, non-preferential wholesale electricity market to meet the needs
of all customers and stakeholders in 23 States, the District of Columbia, and the Canadian province
of Manitoba.  The market is being developed through an open stakeholder process and is being
designed to serve residents regardless of whether they reside in States with bundled or unbundled
retail rates.  The Midwest ISO Regional Reliability Area and the PJM Service Area are shown on
Figure 8.1-6. (Reference 8.1-10)

The North American Electric Reliability Corporation (NERC) works with eight regional entities to
improve the reliability of the bulk power system.  The members of the regional entities come from all
segments of the electric industry: investor-owned utilities; federal power agencies; rural electric
cooperatives; State, municipal, and provincial utilities; independent power producers; power
marketers; and end-use customers.  These entities account for virtually all the electricity supplied in
the United States, Canada, and a portion of Baja California Norte, Mexico.  The areas of the Lower
Peninsula of Michigan serviced by the Midwest ISO and the PJM Interconnection are located within
the ReliabilityFirst Corporation NERC regional entity geographic area.

ReliabilityFirst is a not-for-profit company incorporated in the State of Delaware, which began
operations on January 1, 2006.  Figure 8.1-7 provides a map showing the boundaries of the
ReliabilityFirst region with the NERC (Reference 8.1-14).  ReliabilityFirst's mission is to preserve
and enhance electric service reliability and security for the interconnected electric systems within
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the ReliabilityFirst geographic region.  On July 20, 2006, the NERC was certified as the Electric
Reliability Organization (ERO) in the United States, pursuant to Section 215 of the Federal Power
Act of 2005.  Included in this certification was a provision for the ERO to delegate authority for the
purpose of proposing and enforcing reliability standards by entering into delegation agreements
with regional entities.  ReliabilityFirst is one of the eight approved Regional Entities in North
America, under the NERC.  ReliabilityFirst's primary responsibilities include developing reliability
standards and monitoring compliance to those reliability standards for all owners, operators and
users of the bulk electric system, and providing seasonal and long term assessments of bulk
electric system reliability within the Region.

8.1.5 Michigan’s 21st Century Electric Energy Plan

As described in the Introduction above, the Michigan 21st Century Electric Energy Plan satisfies the
NRC’s evaluation criteria of being (1) systematic; (2) comprehensive; (3) subject to confirmation;
and (4) responsive to forecast uncertainty.  The Michigan 21st Century Electric Energy Plan extends
beyond Detroit Edison’s direct service area and addresses the needs for the State.  The planning
period for the Michigan 21st Century Electric Energy Plan extends through 2025, or well beyond the
planned date of commercial operation for the proposed project.  The basis for the conclusion that
the plan satisfies the NRC evaluation criteria is discussed below.

8.1.5.1 Systematic Process

The Michigan 21st Century Electric Energy Plan was developed using a systematic process for load
forecasting.  The forecast was developed using accepted techniques and employs a wide range of
explanatory variables.  As discussed above, the plan was developed using several different teams
working together to complete the effort.  Load forecasting was performed by the Capacity Need
Forum (CNF) Update Workgroup.  The CNF Update Workgroup was charged with reviewing and
providing updates to five principal data and analysis sections of the CNF study from 2005
(Reference 8.1-16).  These five tasks are summarized below.

• First the CNF Update Workgroup reviewed and updated information on central station
generation options. This task included confirming the inventory of generating plants
currently operational in Michigan and reviewing investment and operating costs,
performance, and emissions profiles of central station generation technologies, and
assessing planning reserve requirements.

• Second, the CNF Update Workgroup reviewed the transmission analysis performed for
Reference 8.1-16, confirming the simultaneous, on-peak transmission capability, and
determining the amount of capability available for reliability support for the Lower Peninsula
of Michigan.

• Third, the CNF Update Workgroup was responsible for electric reliability assessments for
regions within Michigan.

• Fourth, the CNF Update Workgroup provided an updated twenty-year electric sales and
peak demand forecast for Michigan. As in Reference 8.1-16, the long term forecast was
provided for each of the three geographical regions within Michigan.
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• Fifth, the CNF Update Workgroup managed the expansion modeling, provided fuel and
emission cost forecasts, and developed model scenarios and sensitivities.

The CNF Update Workgroup followed the same process used in Reference 8.1-16 and relied on
data, analysis, and narrative from that effort where appropriate.  The CNF Report and associated
Workgroup Reports, including description of methodologies uti l ized, are provided in
Reference 8.1-16.

The load projections rely primarily on forecast data provided by members of the Workgroups
including: Consumers Energy, Detroit Edison, Wolverine Power Cooperative, Michigan municipal
utilities, WE Energies, and WPS Energy.  Various methods are used by each of these participants to
forecast their loads.  The annual forecast is prepared for each of the three geographical regions in
Michigan: Southeast Michigan, comprising the area served by ITCTransmission, the balance of the
Lower Peninsula, comprising the area served by the METC and the Upper Peninsula, comprising
the American Transmission Company (ATC) Zone 2 region.

8.1.5.2 Comprehensive Process

The inputs to the Michigan 21st Century Electric Energy Plan considered a comprehensive set of
model parameters.

First, the varied list of participants in the project helped to ensure the comprehensive nature of the
process.  For example, participants in CNF Update Workgroup included representatives from the
Michigan Public Service Commission, Outside Consultants, Renewable Energy Association,
Utilities, Unions, Universities, Michigan Department of Environmental Quality, Community Action,
Industry, etc.  The breadth and depth of the workgroup members brings several interests to bear on
the process, helping to assure a comprehensive process.

As discussed above, the regional forecasts represent composite projections made by individual
participants.  Southeast Michigan’s forecast is based almost exclusively on Detroit Edison’s
projections.  Detroit Edison uses a comprehensive set of economic parameters as part of their
forecasting methodology including automobile and truck production, Detroit steel production, Detroit
and Ann Arbor non-industrial employment, Detroit index of coincident indicators, industrial
production index, and housing permits.  The forecast for the balance of the Lower Peninsula
includes Consumers Energy, Wolverine Power Cooperative, municipal utilities, and several other
utilities, with Consumers Energy’s forecast contributing the majority of the forecasted load.
Consumers Energy uses a comprehensive set of economic parameters as part of their forecasting
methodology, including U.S. industrial production eight sector average, Michigan industrial
production six sector average, composite Michigan transportation index, and Michigan housing
starts.  Wolverine Power Cooperative’s forecast is developed at the member-distribution
cooperative level and rolled up to crease a single Wolverine system forecast.  Wolverine’s various
forecasts are based on residential sales, seasonal sales, commercial forecasts, industrial forecasts,
etc.  Municipal utility forecasts in the Lower Peninsula are based on past individual trends of each
individual municipality taking into account specific customer information.  The Upper Peninsula’s
forecast reflects the aggregation of several investor-owned utilities and municipal utilities.  Three of
the five investor-owned utilities in the Upper Peninsula are multi-State owned utilities and generally
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forecast loads on a system-wide basis.  These system-wide load forecasts utilize econometric
forecasting methods.  The load forecasts for the remaining two Michigan-only investor-owned
utilities and two municipal electric utilities reflect the use of general historical load growth trends.

8.1.5.3 Subject to Confirmation

The Michigan 21st Century Electric Energy Plan forecast methods and results are subject to
confirmation by multiple parties.  The goal of the Michigan Public Service Commission (MPSC) was
to ensure that the process used to develop the plan was transparent and all-inclusive.  The MPSC
actively sought input and welcomed participation from all individual and organizations interested in
Michigan’s electric industry and energy future.

Representatives from customer groups, business groups, jurisdictional and non-jurisdictional
utilities, independent transmission companies, environmental groups, energy efficiency advocates,
independent power developers, and alternative and renewable energy providers were active in the
process.  The diversity of the participants ensured that all interests were considered in development
of the plan.

As the workgroups develop the information and recommendations that eventually make up the
overall plan, the development is scrutinized first on the individual team level, then within the overall
work group and through interactions between the four workgroups.  Prior to completion of the plan
and submittal to the Governor of the State of Michigan, the overall plan was reviewed in detail by
the participating individuals and organizations.

In addition, as part of the review, strawman proposals for energy policy were provided to several
different organizations for review and comment.  These organizations included pubic interest
groups, electric utilities, trade association, etc.  The review comments can be found at
Reference 8.1-17.  This review provided broad cross-sectional review of the policy proposals as
part of development of the overall assessment.

8.1.5.4 Responsive to Forecast Uncertainty

The forecasting methodology included consideration of uncertainties due to (1) weather;
(2) accurately capturing business cycles in lieu of simply trending projections; (3) future economic
conditions (the motor vehicle industry remains a major factor affecting electricity requirements in
Michigan and remains a major uncertainty); and (4) the consumer market for electric appliances.

In addition to the base case, the load forecasts included high growth and low growth cases to
capture these uncertainties.  The modeling for the assessment of the need for power in the 21st

Century Electric Energy Plan included several different scenarios.  Each scenario model included
several sensitivities.  The combination of scenarios and sensitivities provided a methodology to
rigorously address potential uncertainties in the forecast.

8.1.5.5 Additional Considerations

Additional considerations for the relevance of the Michigan 21st Century Electric Energy Plan are
assuring that the plan addresses the relevant service and market areas and that the planning
period extends sufficiently into the future to provide an adequate basis for comparison.
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The boundaries evaluated for the Michigan 21st Century Electric Energy Plan extends beyond
Detroit Edison’s direct service area.  Included in the forecast are all electric load-serving entities in
the State of Michigan.  As discussed in Section 8.2, the demand forecasts are performed for
Southeast Michigan, the Balance of the Lower Peninsula, and the Upper Peninsula.  Southeast
Michigan’s forecast is based almost exclusively on Detroit Edison’s projections, where the forecasts
for the Balance of the Lower Peninsula and the Upper Peninsula are based on forecasts from other
entities.  In addition to the regulated investor-owned utilities, this includes the regulated electric
cooperatives and non-regulated municipal utilities.  The forecast includes the total service territory
sales for Consumers Energy and Detroit Edison, consisting of both bundled and competitive choice
customers.

Commercial operation for the proposed project is 2020.  The planning period for the Michigan 21st

Century Electric Energy Plan extends through 2025.  Therefore, the period considered for the
Michigan 21st Century Electric Energy Plan extends sufficiently into the future to provide an
adequate basis for comparison.
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Table 8.1-1 Sales Information by Rate Class 
Sales by Rate Class (MW-hr)

Detroit Edison State of Michigan

Year Residential Commercial Industrial Total Residential Commercial Industrial Total

2002 15,957,874 18,395,314 13,589,485 47,942,673 34,336,161 38,535,336 35,382,660 108,254,157

2003 15,074,412 16,343,669 19,534,706 50,952,787 33,669,474 36,259,004 49,057,328 118,985,806

2004 15,082,838 20,052,785 14,682,081 49,817,704 33,104,834 46,553,277 40,936,199 120,594,310

2005 16,813,387 20,809,664 14,401,764 52,024,815 36,096,383 46,191,922 39,485,097 121,773,402

2006 15,769,599 20,497,463 14,287,400 50,554,462 34,622,376 42,208,503 36,802,211 113,633,090

Table 8.1-2 Sales Information by Rate Class 
Customer Count by Rate Class

Detroit Edison State of Michigan

Year Residential Commercial Industrial Total Residential Commercial Industrial Total

2002 1,945,275 184,149 1,015 2,130,439 4,188,117 487,029 14,869 4,690,015

2003 1,952,000 181,462 910 2,134,372 4,216,573 483,662 14,358 4,714,593

2004 1,967,037 191,975 1,128 2,160,140 4,248,984 520,702 14,901 4,784,587

2005 1,977,080 194,178 1,160 2,172,418 4,284,150 527,018 13,918 4,825,086

2006 1,977,032 196,628 1,139 2,174,799 4,299,286 520,448 13,485 4,833,219
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Source: Reference 8.1-12

Table 8.1-3 Sales Information by Rate Class 
Average Sales per Customer (MW-hr)

Detroit Edison State of Michigan

Year Residential Commercial Industrial Total Residential Commercial Industrial Total

2002 8 100 13,389 23 8 79 2,380 23

2003 8 90 21,467 24 8 75 3,417 25

2004 8 104 13,016 23 8 89 2,747 25

2005 9 107 12,415 24 8 88 2,837 25

2006 8 104 12,544 23 8 81 2,729 24

Table 8.1-4 Sales Information by Rate Class 
% of Total MW-hr by Rate Class

Detroit Edison State of Michigan

Year Residential Commercial Industrial Total Residential Commercial Industrial Total

2002 33% 38% 28% 100% 32% 36% 33% 100%

2003 30% 32% 38% 100% 28% 30% 41% 100%

2004 30% 40% 29% 100% 27% 39% 34% 100%

2005 32% 40% 28% 100% 30% 38% 32% 100%

2006 31% 41% 28% 100% 30% 37% 32% 100%
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Figure 8.1-1 Michigan Electric Utility Service Areas

Source: Reference 8.1-3



8-15 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Figure 8.1-2 Michigan Electric Generation and Grid Network

Source: Reference 8.1-4
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Figure 8.1-3 Michigan Transmission Lines

Source: Reference 8.1-5
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Figure 8.1-4 ITCTransmission Service Area

Source: Reference 8.1-7
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Figure 8.1-5 METC Service Area

Source: Reference 8.1-9
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Figure 8.1-6 Midwest ISO Regional Reliability Area and PJM Service Areas

Source: Reference 8.1-10
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Figure 8.1-7 ReliabilityFirst Service Area

Source: Reference 8.1-14
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8.2 Power Demand

The electrical power distribution system considered in this need for power evaluation is described in
Section 8.1, including the service area considered.  As discussed in Section 8.1, for the purposes of
this need for power evaluation, the approximate target schedule for commercial operation is the 2nd

quarter of 2020.

Electricity provided the power by which Henry Ford and other manufacturing pioneers transitioned
Michigan’s 19th Century agricultural economy into a 20th Century industrial leader.  In the 21st

Century, electricity will continue to play a vital role in the transition of Michigan’s economy into the
digital age.  Regulatory and energy providers must ensure that the electrical supply necessary to
power Michigan through the next two decades is readily available, providing safe, reliable,
affordable, and efficient power.  To meet that goal, on April 6, 2006 the Governor of the State of
Michigan signed Executive Directive No. 2006-02 (Reference 8.2-4), directing the chairman of the
Michigan Public Service Commission to prepare a 21st Century Electric Energy Plan – a
comprehensive energy plan to address the short and long term electric needs of the citizens of
Michigan (Reference 8.2-1).  As Executive Directive No. 2006-02 states, a reliable, safe, clean, and
affordable supply of energy is critical to the public good.

Subsection 8.2.1 provides a high level overview of the information pertinent to power demand
extracted from the Michigan 21st Century Electric Energy Plan.  The input to the tables, figures, and
data present in this section are derived from the plan.  The methodology is briefly described,
highlighting the major aspects involved in producing the forecasts, including the data input used in
the process.  A historical perspective of the load growth in the region is provided, and final results of
the forecast peak demands and energy consumption are presented in graphical form and tabular
summary.  This section includes a discussion of the major drivers of peak demands and energy
consumption.  Subsection 8.2.2 addresses forecasting uncertainties and the potential reductions in
energy demand that could be realized with an effective energy efficiency program.

The long range electrical demand forecasts discussed in this section represent the aggregate
product of individual forecasts made by investor-owned, municipal, and cooperative utilities.  The
forecasts were developed using accepted techniques and employed a wide range of explanatory
variables.  The Michigan 21st Century Electric Energy Plan was developed using several different
teams working together to complete the effort, including load forecasting performed by the Capacity
Need Forum Update Workgroup.  The methodology utilized for plan development subjected overall
forecasts to numerous reviews.  This method of development and review by multiple parties
provided an independent assessment of the forecast electrical consumption.

8.2.1 Power and Energy Requirements

8.2.1.1 Historical Data

Figure 8.2-1 provides the annual electric sales for the State of Michigan for the time period of 1990
through 2004.  The information shown in Figure 8.2-1 is also provided in Table 8.2-1.  Table 8.2-1
provides the annual electric sales for each of three regions of the State of Michigan considered
(Southeastern Michigan, Balance of Lower Peninsula, and Upper Peninsula) with the overall
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percentage change for the total annual sales. Figure 8.2-1 shows the summation for the annual
sales of each of the three regions.

The historical peak demand for the State of Michigan for the time period of 1990 through 2004 is
shown graphically in Figure 8.2-2.  The information shown in Figure 8.2-2 is also provided in
Table 8.2-2.  Table 8.2-2 provides the peak demand for each of three regions of the State of
Michigan considered (Southeastern Michigan, Balance of Lower Peninsula, and Upper Peninsula)
with the overall percentage change for the peak demand.  Figure 8.2-2 shows the summation for
the peak demand of each of the three regions.

8.2.1.2 Long Term Forecast Methodology

In early 2006, the Staff of the Michigan Public Service Commission issued a report on the Capacity
Need Forum (CNF) (Reference 8.2-2).  One of the stated topics of the CNF was to address the
anticipated short term, intermediate term, and long term demand for power.  To address this topic,
the development of the CNF included a Demand Work Group.  The Demand Work Group was
responsible for developing a consensus-based 20 year forecast (2006 through 2025) of electrical
energy and peak demand for each of the three designated regions (Southeastern Michigan,
Balance of Lower Peninsula, and Upper Peninsula).  The report from the Demand Work Group is
contained as Appendix D to the CNF study report.

The demand and energy forecasts used by the Demand Work Group represented the aggregate
product of individual forecasts made by investor-owned, municipal, and cooperative utilities.
Southeast Michigan’s forecast is based almost exclusively on Detroit Edison’s projections.  Detroit
Edison makes use of econometric estimation models for a five to ten year period, and then uses
growth rates produced by those models to project future sales.  The economic parameter forecast
was created by DTE Energy’s corporate economist and is based upon data and forecasts from
Global Insight and Blue Chip Economic Indicators.  The economic parameters of Detroit Edison’s
forecast include:

• U.S. and Detroit car and truck production,

• Detroit steel production,

• Detroit and Ann Arbor non-manufacturing employment,

• Detroit index of coincident indicators,

• U.S. Federal Reserve Bulletin (FRB) industrial production index, and

• Detroit and Ann Arbor housing permits.

The forecast of the balance of the Lower Peninsula includes Consumers Energy, Wolverine Power
Cooperative, municipal utilities, and several other utilities, with Consumers Energy forecast
contributing the majority of the forecasted load.  The Upper Peninsula’s forecast reflects the
aggregation of several investor-owned utilities and municipal utilities.

As previously discussed, four different Workgroups contributed to the development of the 21st

Century Energy Plan.  One of these four Workgroups was the Capacity Need Forum Update
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Workgroup.  The Capacity Need Forum Update Workgroup included several Teams; one of these
Teams was the Demand Team.  The Demand Team was charged with preparing an annual electric
demand and energy forecast for the period 2006 through 2025 for the CNF Update Workgroup.

The forecast is not an independent projection made by the Demand Team.  Rather the projected
requirements and peak demands and annual energy requirements are a compilation of forecasts
prepared by each Michigan utility.  Individual projections obtained for all investor owned,
cooperative, and municipal utilities in Michigan were compiled and aggregated into the three
geographic areas used in the plan analyses: Southeast Michigan, Balance of Lower Peninsula, and
Upper Peninsula.  These three geographic areas correspond to electric transmission operating
areas.  First, Southeast Michigan comprises the area served by ITCTransmission.  Second, the
balance of the Lower Peninsula excluding the Indiana & Michigan Power Company (I&M) service
territory is the general area served primarily by METC, Wolverine Power Supply Cooperative, Inc.
(Wolverine), and certain municipal cities of the Michigan Public Power Agency (MPPA).  The Upper
Peninsula, the third area, is served by the American Transmission Company.

The purpose of the forecast is to provide demand and energy projections for use in modeling the
State of Michigan’s electric generation and transmission resource needs in the near and longer
term future.  The forecast is also an input into the assessment of electric reliability in Michigan,
which is determined by the Midwest ISO using a Multi-Area Reliability Module (MARELI) computer
model.  The MARELI model is a probability based algorithm used to assess whether a geographic
region’s native generation, together with interruptible load and impact capability, is sufficient to meet
hourly peak loads, with the specified loss of load probability (LOLP) tolerance.

The energy modeling methodologies use various scenarios and sensitivities to evaluate a variety of
risks and uncertainties, which generally arise from the need to project energy requirements quite far
into the future.  It is a common feature of energy plans to create scenarios and sensitivities to
account for the uncertainty to electric demand forecasts.  The CNF utilized scenarios and
sensitivities in its modeling.  High Growth and Low Growth scenarios were developed for risk
analysis purposes.  It is understood that actual future electricity demand will be higher or lower than
the Base Case forecast.  The actual course of future electricity demand will depend on numerous
factors: economic conditions and growth, population growth and demographic change, and weather
variances from the assumed normal weather that typically is used for a base forecast.  The purpose
of the High Growth and Low Growth scenario risk analyses are to attempt to envelope these
factors.  The risk analyses were performed using a formulistic approach, and each scenario is
developed from the Base Case, which is the composite of the utility forecasts.  The High Growth
and Low Growth scenarios are symmetric around the Base Case.

• The High Growth scenario is 2.0 percent higher in the first projection year – 2006; 3.0
percent higher in the second projection year – 2007; 4.0 percent higher in the third year, and
so on through 2015 when the High Growth scenario reaches 10.0 percent higher than the
Base Case. The High Growth scenario is then held at 10.0 percent higher than the Base
Case for the remainder of the projection period.
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• The Low Growth scenario is derived identically to the High Growth scenario, except that it is
2.0 percent lower, 3.0 percent lower, and so on from the Base Case, then held a constant
10.0 percent lower for years 2015 through 2025.

The CNF study report noted that the auto and truck industry drives much of southeast Michigan’s
manufacturing demand for electricity and that the “longer-term future growth of this sector is
clouded.” Detroit Edison’s and Consumers Energy’s latest projections reflect the result of a closer
review of recent sales trends and revised expectations pertaining to Michigan’s motor vehicle
industry.  Both companies have revised the outlook for Michigan’s motor vehicle industry
downward, and this has lowered the projected sales and system peak demands.  In addition, both
companies have reviewed recent appliance saturation information, and now show lower growth due
to service territory air conditioning markets that are already nearly saturated.

Detroit Edison’s electricity projections are based on econometric and end-use modeling techniques
and the forecast is based upon an economic projection produced by the company.

8.2.1.3 Results of Long Term Forecast

As noted above, electricity requirements and peak demand projections were aggregated to three
geographic regions in the State of Michigan: Southeast Michigan, Balance of Lower Peninsula, and
the Upper Peninsula.  The relative electricity market size of these regions is shown in Figure 8.2-3,
depicting forecasted gigawatt-hour (GWh) electric generation requirements by region for the year
2008.

The 21st Century Plan forecasted Michigan’s total electric generation requirements to grow at an
annual average rate of 1.3 percent from 2006 to 2025, from 112,183 GWh to 143,094 GWh.
Southeast Michigan’s generation requirements were forecasted to grow an average of 1.2 percent
annually, and annual growth for the balance of the Lower Peninsula was forecasted to average 1.4
percent.  The Upper Peninsula’s annual average growth rate was forecasted at 0.9 percent for this
period.

Projected electric generation requirements are shown on Figure 8.2-4.  Table 8.2-3 provides the
details of the forecast by State regions for the Base Case scenario.  For comparison purposes,
Figure 8.2-4 includes the projected electrical generation requirements for the High Growth and Low
Growth scenarios.  Table 8.2-4 provides the details of the forecast by State region for the High
Growth scenario.  Table 8.2-5 provides the details of the forecast by State region for the Low
Growth scenario.

The plan forecasts summer peak electricity demand to grow from 23,756 MW in 2006 to 29,856
MW in 2025, an annual average rate of growth of 1.2 percent.  The forecasted peak load growth for
Southeast Michigan is 1.2 percent per year, for the Balance of the Lower Peninsula it is 1.2 percent,
and for the Upper Peninsula it is 0.9 percent.  Forecasted peak demand growth for the Base Case,
High Growth scenario, and Low Growth scenario are shown in Figure 8.2-5.  Table 8.2-6 provides
the details of the forecast by State region for the Base Case.  Table 8.2-7 provides the details of the
forecast by State region for the High Growth scenario.  Table 8.2-8 provides the details of the
forecast by State region for the Low Growth scenario.
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The forecasting results from the 21st Century Plan were compared to the results from the CNF
study report.  To summarize for the Base Case,

• The CNF study report forecasted an increase in annual electric energy consumption from
113,782 GWH in 2005 to 163,411 GWh in 2025. This reflected a statewide average growth
rate of 1.9 percent.

• The CNF study report forecasted peak demand to grow from 24,101 MW in 2005 to 36,589
MW in 2025, an average annual growth rate of 2.1 percent. Peak demand was forecasted to
grow at 1.7 percent annually in the ITCTransmission region, 2.7 percent in the METC
region, and 0.9 percent in the Upper Peninsula.

Michigan peak demand in the Base Case in the plan is forecasted to grow 1.2 percent
annually for 2006 through 2025 as compared to 2.1 percent annually in the CNF study
report.  As one would expect, growth in energy requirements is similarly lower.  Energy
requirements for 2006 through 2025 grow at 1.3 percent annually compared to 1.9 percent
in the CNF study report.  These differences are shown graphically on Figure 8.2-6.

The differences in the forecasts from the 21st Century Plan to those from the CNF study
report reflect a lower than expected growth in the Michigan economy and lower growth in
saturation of electrical appliances.  Generally, the outlook in the 21st Century Plan , as
compared to the CNF study report projection:

1. Reflects a revised and lower growth projection by Detroit Edison,

2. Reflects a revised and lower growth projection by Consumer’s Energy, and

3. Is relatively unchanged for the remaining Michigan utilities.

8.2.2 Factors Affecting Growth of Demand

It is recognized that the actual future electricity demand will most likely be higher or lower than the
Base Case forecast in the 21st Century Plan.  As discussed above, in order to assess how robust
the selected resource plan is to changes in the growth rate of electric demand, the plan provides a
base forecast along with more rapid growth and slower growth forecast.

Subsection 8.2.1.2 discusses the inputs to the demand forecasting models, which include factors
that could affect load growth.  These inputs include projections for demographic information such as
the industrial, commercial, and residential sectors.  Specific measurements and projections include
car and truck production, steel production, non-manufacturing employment, and housing starts.
More detail regarding projections for population demographics are provided in Subsection 2.5.1.

The actual course of future demand will be dependent upon numerous factors: economic conditions
and growth, population growth and demographic change, and weather variances from the assumed
normal weather pattern that typically is used for a base forecast.  If one anticipates normal weather,
economic and customer growth will likely drive the eventual growth of electricity sales and resulting
system requirements in Michigan.  A number of participants in the Work Groups that developed the
plan indicated that growth is likely to be affected by manufacturing output and employment in
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Michigan.  Manufacturing employment is heavily related to the auto and truck industry, which in
addition to experiencing business cycles is facing stiff international competition.  These projections
influenced the forecast in the 21st Century Plan resulting in the reduced growth forecast as
compared to that in the CNF study report.  This reduced growth forecast is discussed in more detail,
above, in Subsection 8.2.1.3.

8.2.2.1 Forecast Uncertainties

Four basic sources of potential uncertainties in the forecast are discussed in more detail in the 21st

Century Plan.  First, the utility forecasts assume some sort of normal weather for both sales and
system peak demand projections.  Second, the forecasts typically do not attempt to capture
business cycle impacts, albeit many projections will attempt to capture the cycle for the first year or
two of the forecast period.  Third, the trends in economic conditions are difficult to project but
remain critical input into determining future electricity needs.  Fourth, the penetration of electricity
devices in consumer markets, including the market penetration of new products and other services
that require electricity, remains a very difficult component to predict.  Each of these four factors and
how they relate to the forecasts are discussed in more detail below.

• Weather is generally assumed to be normal for each year over the forecast period, and
peak system demand day projections typically assume weather mimicking some historic
average system peak day weather. During the summer of 2006, Michigan utilities
experienced record system peak demands, and the peaks for Consumers Energy and
Detroit Edison were higher than those forecasted for 2006 (same forecast that is used in the
plan).

In any event, year-to-year difference in electricity requirements stemming from assumed
weather varying from actual weather is viewed as an inconsequential issue for long term
resource planning.  But, questions always arise about the nature of the most recent forecast
errors, or perceived errors, in a projection, and whether the errors are sufficient to void or
hold suspect the entire forecast.  Record peak demands achieved during the summer of
2006 and a review of the actual peaks compared to projections is illustrative.

Detroit Edison’s projected peak for 2006 was 12,577 MW.  Detroit Edison’s 2006 actual
summer peak of 12,778 MW occurred on August 1.  On this day, approximately 313 MW of
load was reduced or interrupted, and without these reductions the peak would have been
13,091 MW according to a preliminary analysis completed by Detroit Edison.  This potential
peak would have been 514 MW above the forecasted peak.

Detroit Edison’s forecasting process uses a peak day average temperature of 83.0 degrees
Fahrenheit, which is based on daily temperatures of Detroit Edison’s historic peak summer
demand days.  On August 2, 2006, the average daily temperature was 86.5 degrees
Fahrenheit, 3.5 degrees higher than the design temperature of the forecast.  Detroit
Edison’s review of the 2006 summer peak, using that day and other actual peak days of the
2006 summer, shows its peak estimate (without interruptions) at 83.0 degrees Fahrenheit
would be 12,588 MW, extremely close to its projection of 12,577 MW.
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As concluded in the plan, the 2006 actual peaks were impacted by above normal hot
weather and are not evidence suggesting errors in the initial year forecasts that would
impact capacity planning.

• The second area of uncertainty stems from failure to capture the business cycle, or from
simply trending the projection and, therefore, explicitly ignoring the cycle. While the first year
or two of these forecasts can generally be regarded as a near term outlook intended to
capture current economic conditions, the longer term forecast is a trend projection that does
not intend to capture cyclical economic conditions. As concluded in the plan, this is not
considered a concern for long term electricity resource requirements analyses, since these
errors tend to off-set each other and be diluted over time.

• The third area of potential uncertainty is the assessment of future economic conditions. As
discussed in the plan, manufacturing output and employment in Michigan, especially in the
motor vehicle industry, remains a major factor affecting electricity requirements and remains
a major uncertainty. The past several years have witnessed a steady erosion of Michigan’s
motor vehicle industry share of national sales and output. The lower electricity sales growth
experienced by Detroit Edison and Consumers Energy reflects a significant departure from
recent forecasts by these companies, and is based on recent trends, known events, and the
ever-increasing awareness that Michigan may be greatly affected by restructuring of auto
firms based in Michigan.

• The fourth area of potential uncertainty is the consumer market for electric appliances. This
may be broadly construed to include residential equipment and commercial and industrial
equipment. Current electricity use can be impacted by potential electricity substitution (for
example, replacing an electric hot water heater with a natural gas fired hot water heater).
Equipment and buyer acceptance (market penetration) of the equipment, such as air
conditioning, can impact future electricity use. Efficiency of electrical appliances will also
affect electricity use. This is discussed in more detail in Subsection 8.2.2.2, below.
Projecting changes in electricity demand requirements due to known new equipment
technologies, and especially to equipment which may not even be on the market today,
remains a difficult aspect of forecasting electricity requirements.

Forecasting uncertainties are intended to be captured by the sensitivity analyses performed around
the Base Case with ample consideration given to Low Growth and High Growth scenarios.

8.2.2.2 Energy Efficiency and Conservation

In addition to the four factors discussed above, demand growth can be affected by increased
energy efficiency and conservation.  Energy efficiency is defined in Reference 8.2-3 as follows:

Energy efficiency refers to using less energy to provide the same or improved level of
service to the energy consumer in an economically efficient way.  The term energy efficiency
as used here includes using less energy at any time, including at times of peak demand
through demand response and peak shaving efforts.
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Energy efficiency should be distinguished from energy conservation in that energy efficiency is a
proactive and technology-driven process while energy conservation is a usage-driven process that
results in the direct scaling back of energy consumption.  When aggressively pursued, conservation
may imply a reduced level of energy service, whereas energy efficiency attempts to maintain or
improve energy services while at the same time using less energy.  Another distinction between
energy efficiency and energy conservation is that conservation tends to be a reactive and
temporary measure associated with high energy prices and adverse economic conditions.

Energy efficiency was examined as part of the work associated with the 21st Century Plan.  Four
major categories of energy efficiency were assessed.

1. Statewide energy efficiency program,

2. Electric utility load response program,

3. Commercial building code update,

4. State specific energy efficiency standards for appliances.

As discussed above, and in detail in the plan, the Energy Efficiency Workgroup studied four
categories to determine the energy efficiency for the State of Michigan.  The assessment of these
categories resulted in an estimated statewide potential savings shown in Table 8.2-9 and
Table 8.2-10.

Estimates of energy and demand savings and program costs were developed using a sufficiently
rigorous approach for the purposes of developing policy directions.  The results of the Michigan
energy efficiency study suggest that Michigan could implement a new statewide electric energy
efficiency program having considerable scope and impact on electric use in Michigan.  Based on
the study, an aggressive program could reduce the projected growth rate in Michigan electric
energy use (1.2 percent – as discussed above) by more than 50 percent over a 10 year period.  The
energy efficiency model estimated that after 10 years of energy efficiency programming, electric
energy use in Michigan could be reduced within a range of 6664 gigawatt hours (GWh) to 10,603
GWh.  Electric peak demand could be reduced, over the same 10 year period, within a range of 876
MW to 1889 MW.

Peak load reductions can be reduced by expanding the scope of residential and small commercial
electric load response programs.  Consumers Energy and Detroit Edison have conservatively
estimated that a 10 year load management programming effort could reduce Michigan electric peak
demand by 569 MW and annual energy use by 35 GWh.

The Energy Efficiency Workgroup also investigated the impact of updating Michigan’s commercial
building code and concluded that in the 10th year of a code update, annual electric energy savings
of 477 GWh could be obtained and peak demand could be reduced by 99 MW.  As discussed in the
plan, the implementation of a new Michigan commercial building code was determined to result in
an overall reduction to expected commercial building costs, according to a September 2006 study
prepared for the U.S. Department of Energy.  The overall results of energy efficiency and demand
response modeling are summarized in Appendix II, Chapter 3 of the plan.
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State appliance standards were briefly assessed.  Estimates made for the Workgroup suggest that
if Michigan instituted its own standards on the several appliances that are not currently under
federal standards, significant electric energy savings could be realized.

The energy efficiency assessment is discussed in more detail in Chapter 3 of Volume II.  Chapter 3
discusses the approach and methodology taken to address energy efficiency, and the scope of the
evaluation.  The various tests used to measure the benefits and costs of energy efficiency from
several different perspectives are discussed and provide useful information for determining the
scope and type of energy efficiency programming that may be appropriate for a statewide program.
The type of benefit/cost test chosen as an economic basis for program planning has a direct effect
on the estimated level of achievable energy savings.  This modeling effect comes about because
the chosen category of benefit/cost test determines the type, and thus the level, of costs input into
that portion of the modeling process that is concerned with scaling individual market scope.

Prior to the development of the 21st Century Plan, the State of Michigan did not have a
comprehensive energy efficiency program.  One of the recommendations in the plan was that the
Michigan Public Service Commission be authorized to create the Michigan Energy Efficiency
Program.  It is noted that the Michigan State government is already carrying out a Statewide
program pursuant to Governor Grandholm’s Executive Directive No. 2005-04, Energy Efficiency in
State Facilities and operations, which required reduced energy use in State buildings, and
promoted use of energy efficiency measures in State purchasing.
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Source: Reference 8.2-2, Appendix D, Attachment II, Table II-1

Table 8.2-1 Annual Electric Sales (1990 – 2004) 
Units are in Gigawatt-hours (GWh)

Year
Southeast 
Michigan

Balance of 
Lower 

Peninsula Upper Peninsula Total Sales Percent Change

1990 39,674 37,716 4,183 81,573 N/A

1991 40,135 38,851 4,838 83,824 2.8%

1992 39,377 39,411 5,052 83,840 0.0%

1993 41,716 40,992 4,880 87,588 4.5%

1994 43,211 42,667 5,281 91,159 4.1%

1995 44,926 44,385 5,390 94,701 3.9%

1996 45,328 45,407 5,567 96,302 1.7%

1997 45,822 45,990 5,578 97,390 1.1%

1998 47,905 46,899 5,702 100,506 3.2%

1999 49,822 48,582 5,577 103,981 3.5%

2000 50,211 48,836 5,839 104,886 0.9%

2001 49,370 49,033 5,415 103,818 -1.0%

2002 51,650 50,695 5,873 108,218 4.2%

2003 50,953 49,898 5,940 106,791 -1.3%

2004 50,268 51,113 6,040 107,421 0.6%
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Source: Reference 8.2-2, Appendix D, Attachment I, Table I-1

Table 8.2-2 Peak Demand (1990 – 2004) 
Units are in Megawatts (MW)

Year
Southeast 
Michigan

Balance of 
Lower 

Peninsula Upper Peninsula

Total

Demand Percent Change

1990 9,032 8,071 950 18,053 N/A

1991 8,980 8,317 997 18,294 1.3%

1992 8,704 8,121 1,002 17,827 -2.6%

1993 9,362 8,512 950 18,824 5.6%

1994 9,684 8,723 1,040 19,447 3.3%

1995 10,049 9,553 1,098 20,700 6.4%

1996 10,377 9,593 1,118 21,088 1.9%

1997 10,305 9,875 1,055 21,235 0.7%

1998 10,704 9,920 1,115 21,739 2.4%

1999 11,018 10,144 1,152 22,314 2.6%

2000 10,958 9,946 1,169 22,073 -1.1%

2001 12,240 11,102 1,205 24,547 11.2%

2002 11,308 11,907 1,171 24,386 -0.7%

2003 10,470 12,115 1,220 23,805 -2.4%

2004 12,714 11,575 1,258 25,547 7.3%
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Source: Reference 8.2-1, Volume II, Chapter 2, Table 7

Table 8.2-3 Annual Sales Forecast - Base Case 
Units are in Gigawatt-hours (GWh)

Year
Southeast 
Michigan

Balance of 
Lower 

Peninsula Upper Peninsula Total Sales Percent Change

2005 56,859 49,906 6,448 113,213 N/A

2006 55,417 50,240 6,526 112,183 -0.9%

2007 55,606 50,850 6,565 113,021 0.7%

2008 55,967 51,901 6,624 114,492 1.3%

2009 55,839 52,888 6,684 115,411 0.8%

2010 56,454 53,693 6,754 116,901 1.3%

2011 57,130 54,491 6,821 118,442 1.3%

2012 58,003 55,366 6,875 120,244 1.5%

2013 58,718 56,038 6,929 121,685 1.2%

2014 59,569 56,837 6,991 123,397 1.4%

2015 60,304 57,665 7,053 125,022 1.3%

2016 61,073 58,622 7,116 126,811 1.4%

2017 61,830 59,170 7,180 128,180 1.1%

2018 62,780 59,959 7,243 129,982 1.4%

2019 63,717 60,752 7,306 131,775 1.4%

2020 64,674 61,677 7,370 133,721 1.5%

2021 65,647 62,375 7,434 135,456 1.3%

2022 66,635 63,195 7,499 137,329 1.4%

2023 67,641 64,021 7,564 139,226 1.4%

2024 68,662 64,972 7,632 141,266 1.5%

2025 69,701 65,692 7,701 143,094 1.3%



8-33 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Source: Reference 8.2-1, Volume II, Chapter 2, Table 8

Table 8.2-4 Annual Sales Forecast – High Growth Scenario 
Units are in Gigawatt-hours (GWh)

Year
Southeast 
Michigan

Balance of 
Lower 

Peninsula Upper Peninsula Total Sales Percent Change

2005 57,427 50,405 6,513 114,345 N/A

2006 56,525 51,245 6,657 114,427 0.1%

2007 57,274 52,375 6,762 116,411 1.7%

2008 58,206 53,977 6,889 119,072 2.3%

2009 58,631 55,532 7,018 121,181 1.8%

2010 59,841 56,915 7,160 123,916 2.3%

2011 61,129 58,305 7,299 126,733 2.3%

2012 62,644 59,796 7,425 129,865 2.5%

2013 64,003 61,081 7,552 132,636 2.1%

2014 65,526 62,520 7,690 135,736 2.3%

2015 66,335 63,431 7,759 137,525 1.3%

2016 67,180 64,484 7,828 139,492 1.4%

2017 68,013 65,087 7,897 140,997 1.1%

2018 69,058 65,955 7,967 142,980 1.4%

2019 70,089 66,827 8,037 144,953 1.4%

2020 71,141 67,845 8,107 147,093 1.5%

2021 72,211 68,612 8,178 149,001 1.3%

2022 73,299 69,515 8,249 151,063 1.4%

2023 74,405 70,423 8,321 153,149 1.4%

2024 75,529 71,469 8,395 155,393 1.5%

2025 76,672 72,261 8,471 157,404 1.3%
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Source: Reference 8.2-1, Volume II, Chapter 2, Table 9

Table 8.2-5 Annual Sales Forecast – Low Growth Scenario 
Units are in Gigawatt-hours (GWh)

Year
Southeast 
Michigan

Balance of 
Lower 

Peninsula Upper Peninsula Total Sales Percent Change

2005 56,290 49,407 6,384 112,081 N/A

2006 54,308 49,235 6,396 109,939 -1.9%

2007 53,938 49,324 6,368 109,630 -0.3%

2008 53,728 49,825 6,359 109,912 0.3%

2009 53,047 50,243 6,350 109,640 -0.2%

2010 53,067 50,472 6,349 109,888 0.2%

2011 53,131 50,676 6,344 110,151 0.2%

2012 53,363 50,937 6,325 110,625 0.4%

2013 53,434 50,994 6,305 110,733 0.1%

2014 53,612 51,153 6,292 111,057 0.3%

2015 54,274 51,898 6,348 112,520 1.3%

2016 54,966 52,759 6,405 114,130 1.4%

2017 55,647 53,253 6,462 115,362 1.1%

2018 56,502 53,963 6,519 116,984 1.4%

2019 57,346 54,677 6,575 118,598 1.4%

2020 58,207 55,510 6,633 120,350 1.5%

2021 59,082 56,137 6,691 121,910 1.3%

2022 59,972 56,876 6,749 123,597 1.4%

2023 60,876 57,619 6,808 125,303 1.4%

2024 61,796 58,474 6,869 127,139 1.5%

2025 62,731 59,123 6,931 128,785 1.3%
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Source: Reference 8.2-1, Volume II, Chapter 2, Table 10

Table 8.2-6 Peak Demand Forecast - Base Case 
Units are in Megawatts (MW)

Year
Southeast 
Michigan

Balance of 
Lower 

Peninsula Upper Peninsula Peak Demand Percent Change

2005 12,209 10,420 898 23,527 N/A

2006 12,427 10,426 903 23,756 1.0%

2007 12,579 10,578 910 24,067 1.3%

2008 12,682 10,769 918 24,369 1.3%

2009 12,666 10,972 926 24,564 0.8%

2010 12,806 11,107 938 24,851 1.2%

2011 12,955 11,243 946 25,144 1.2%

2012 13,144 11,374 953 25,471 1.3%

2013 13,287 11,511 962 25,760 1.1%

2014 13,442 11,652 971 26,065 1.2%

2015 13,598 11,794 979 26,371 1.2%

2016 13,728 11,939 988 26,655 1.1%

2017 13,865 12,059 997 26,921 1.0%

2018 14,031 12,198 1,008 27,237 1.2%

2019 14,190 12,337 1,016 27,543 1.1%

2020 14,414 12,476 1,025 27,915 1.4%

2021 14,643 12,617 1,036 28,296 1.4%

2022 14,875 12,758 1,044 28,677 1.3%

2023 15,111 12,900 1,054 29,065 1.4%

2024 15,351 13,044 1,063 29,458 1.4%

2025 15,595 13,188 1,073 29,856 1.4%
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Source: Reference 8.2-1, Volume II, Chapter 2, Table 11

Table 8.2-7 Peak Demand Forecast - High Growth Scenario 
Units are in Megawatts (MW)

Year
Southeast 
Michigan

Balance of 
Lower 

Peninsula Upper Peninsula Peak Demand Percent Change

2005 12,331 10,524 907 23,762 N/A

2006 12,676 10,635 921 24,232 2.0%

2007 12,957 10,895 937 24,789 2.3%

2008 13,190 11,199 954 25,343 2.2%

2009 13,300 11,520 972 25,792 1.8%

2010 13,574 11,774 994 26,342 2.1%

2011 13,861 12,030 1,013 26,904 2.1%

2012 14,196 12,284 1,029 27,509 2.2%

2013 14,483 12,547 1,048 28,078 2.1%

2014 14,786 12,817 1,068 28,671 2.1%

2015 14,958 12,973 1,077 29,008 1.2%

2016 15,101 13,133 1,086 29,320 1.1%

2017 15,252 13,265 1,096 29,613 1.0%

2018 15,434 13,418 1,108 29,960 1.2%

2019 15,609 13,571 1,118 30,298 1.1%

2020 15,856 13,724 1,128 30,708 1.4%

2021 16,107 13,878 1,139 31,124 1.4%

2022 16,362 14,034 1,148 31,544 1.3%

2023 16,622 14,190 1,159 31,971 1.4%

2024 16,886 14,348 1,169 32,403 1.4%

2025 17,154 14,507 1,180 32,841 1.4%
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Source: Reference 8.2-1, Volume II, Chapter 2, Table 12

Table 8.2-8 Peak Demand Forecast - Low Growth Scenario 
Units are in Megawatts (MW)

Year
Southeast 
Michigan

Balance of 
Lower 

Peninsula Upper Peninsula Peak Demand Percent Change

2005 12,087 10,316 889 23,292 N/A

2006 12,178 10,218 885 23,281 0.0%

2007 12,202 10,261 882 23,345 0.3%

2008 12,175 10,338 881 23,394 0.2%

2009 12,033 10,423 879 23,335 -0.3%

2010 12,038 10,441 881 23,360 0.1%

2011 12,048 10,456 880 23,384 0.1%

2012 12,092 10,464 877 23,433 0.2%

2013 12,091 10,475 875 23,441 0.0%

2014 12,098 10,486 874 23,458 0.1%

2015 12,238 10,614 881 23,733 1.2%

2016 12,355 10,745 889 23,989 1.1%

2017 12,479 10,853 897 24,229 1.0%

2018 12,628 10,978 907 24,513 1.2%

2019 12,771 11,104 914 24,789 1.1%

2020 12,973 11,229 923 25,125 1.4%

2021 13,178 11,355 932 25,465 1.4%

2022 13,387 11,482 939 25,808 1.3%

2023 13,600 11,610 948 26,158 1.4%

2024 13,816 11,739 957 26,512 1.4%

2025 14,035 11,870 965 26,870 1.4%
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Source: Reference 8.2-1, Volume II, Chapter 3, Table 4

Source: Reference 8.2-1, Volume II, Chapter 3, Table 5

Table 8.2-9 Total Projected Electric Savings Due to Energy Efficiency(GWh)

2007 2015 2025

Energy Efficiency 
Programming

611 8,382 14,948

Load Management 
(AC-Cycling)

18 35 48

Building Code 46 477 938

Appliance Standards 402 1,385 2,771

TOTAL 1077 10,279 18,705

Table 8.2-10 Total Projected Peak Electric Demand Reduction Due to Energy 
Efficiency(MW)

2007 2015 2025

Energy Efficiency 
Programming

85 1,205 2,115

Load Management 
(AC-Cycling)

294 569 764

Building Code 9 99 195

Appliance Standards 9 266 531

TOTAL 397 2,139 3,625
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Figure 8.2-1 Annual Electric Sales (1990 – 2004)

Source: Reference 8.2-1, Volume II, Chapter 2, Figure 6
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Figure 8.2-2 Peak Demand (1990 – 2004)

Source: Reference 8.2-1, Volume II, Chapter 2, Figure 7
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Figure 8.2-3 2008 Projection of Energy Sales by Region – Base Case (Gigawatt-hours)

Source: Reference 8.2-1, Volume II, Chapter 2, Figure 5
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Figure 8.2-4 Annual Sales Forecast

Source: Reference 8.2-1, Volume II, Chapter 2, Figure 6
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Figure 8.2-5 Peak Demand Forecast 

Source: Reference 8.2-1, Volume II, Chapter 2, Figure 7
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Figure 8.2-6 Comparison of Electrical Sales Forecasts

Source: Reference 8.2-1, Volume II, Chapter 2, Figure 8
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8.3 Power Supply

This section evaluates the existing and planned generating capability plus the present and planned
purchases and sales of power and energy.  This section includes consideration of the type and
function of the region’s power plants, proposed additions, retirements, redesignations, deratings, or
upratings of the region’s plants.

The information that is presented in this section is a summary of the information provided in
Michigan’s 21st Century Electric Energy Plan (Reference 8.3-1).  The Michigan 21st Century
Electric Energy Plan satisfies the NRC’s evaluation criteria of being (1) systematic;
(2) comprehensive; (3) subject to confirmation; and (4) responsive to forecast uncertainty.  The
planning period for the Michigan 21st Century Electric Energy Plan extends through 2025, or well
beyond the planned date of commercial operation for the proposed project.  The basis for this
conclusion is discussed in Subsection 8.1.5.

The following definitions apply to the terms used in this section:

• Base Load – The baseload requirement is the firm load level that is expected to be
exceeded for a majority of all hours per year. Generation units that serve this role are
dispatched at or near maximum capacity on-peak when available.

• Intermediate – Generation units that serve the time-varying load shape levels in the
intermediate range above the baseload supply requirement throughout the year.

• Peaking – Generation units that serve the peaking load levels that are above the baseload
and intermediate load following requirements during the peak period.

• Firm – Sales of power that cannot be interrupted except in certain circumstances. A utility
plans to have adequate resources to serve these customers.

• Nonfirm – Sales to customers that usually receive a lower rate in exchange for power that
can be interrupted. A utility does not need to plan for adequate uninterrupted power to meet
these customers’ needs.

8.3.1 Existing and Forecasted Generating Capacity

8.3.1.1 Existing Generating Capability

As discussed in the 21st Century Plan , Michigan relies on coal and nuclear fueled baseload
generation units for approximately 83 percent of its annual electricity production, natural gas for
approximately 13 percent of its annual production, and from hydro and other sources for
approximately 4 percent of its generation. Table 8.3-1 through Table 8.3-3 summarize the currently
operational generation units, by region in Michigan. Table 8.3-1 through Table 8.3-3 exclude
American Electric Power’s (AEP) Cook nuclear units in Southwestern Lower Michigan, which
collectively represent approximately 2000 MW of generating capacity.  The Cook units are excluded
as they are committed to the PJM system and are not dispatched or available to the Midwest ISO
for the purposes of meeting non-AEP Lower Peninsula power needs.
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The inventory of existing generating facilities was cataloged as part of the development of the plan.
This inventory identification was reviewed by Consumers Energy, Detroit Edison, Wolverine Power
Supply Cooperative, and Lansing Board of Water and Light.  Participants in the development of the
inventory listing concurred that the data was accurate and appropriate for use in the modeling.
Table 8.3-4 through Table 8.3-7 provide a detailed list of existing generating resources greater than
100 MW within the State of Michigan.  The existing generation resources consist of natural gas
combined cycle and combustion turbine units; hydroelectric run-of-river, storage, and pumped
storage units; coal, natural gas, and oil steam turbines; and nuclear.  The information in Table 8.3-4
through Table 8.3-7 provides a listing of generation resources by region, identifying generator type,
generator name and annual maximum capacity in MW.  Figure 8.3-1 through Figure 8.3-4
summarize the existing generation by generator type and by fuel.

8.3.1.2 Forecasted Generating Capability

Forecasted generating capability is a function of new (planned and proposed) generating plants and
the retirement schedule for existing generating plants.  This subsection addresses new generating
plants.  The retirement schedule for existing generating plants is discussed in Subsection 8.3.3.  As
discussed in Subsection 8.3.3, the total electrical generation capability that is forecasted to retire is
3755 MW.

One of Midwest ISOs primary roles is the oversight of the reliability planning process.  Midwest ISO
manages incremental generation capacity development through the Generation Interconnection
Request Queue.  Developers wishing to provide new incremental generation must file an
interconnection request and enter into Midwest ISOs queue-based, 3-study interconnection
process, which provides developers the flexibility to consider and explore their respective
generation interconnection business opportunities.  While a developer can withdraw a project from
the Generation Interconnection Request Queue at any point, the process is structured such that
each step imposes its own increasing financial obligations on the developer.  It is recognized that
not all projects in the Generation Interconnection Queue are likely to be built, but the Queue
provides an authoritative source for future generation investment trends in the Midwest ISO
Regional Transmission Operator (RTO).

The Midwest ISO transmission system has been divided into study regions for the purposes of
managing the processing of the queue.  Generators in separate regions will be considered for
simultaneous processing.  Where there is a question of system impacts between Generators in
separate study regions, the overall queue position will prevail for determination of study order,
system impacts, and determination of any associated upgrades.  The study regions are reviewed
periodically and adjusted as necessary.  (Reference 8.3-3)

Table 8.3-8 lists the individual generation interconnection requests for projects located in the
Michigan area of the Midwest ISO RTO, as of June 11, 2008 (Reference 8.3-4).  Table 8.3-8
provides the Midwest ISO Queue number, the Michigan County where the new unit is operating /
proposed, the maximum MW output of the unit, in-service date, and fuel type.  Analysis of the
individual generation interconnection requests in the overall Midwest ISO Queue reveals 28 active
generating interconnection requests in the State of Michigan totaling 7015 MW, maximum summer
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output.  Table 8.3-9 provides an overall summary of the active interconnection requests in the State
of Michigan by fuel type.  As shown, the dominant generation by fuel type are wind (42 percent),
coal (32 percent), and nuclear (22 percent).

8.3.2 Purchases and Sales

The development of the 21st Century Plan included participation from a Transmission and
Distribution Workgroup.  The Transmission and Distribution Workgroup was charged with
estimating the transmission import capability into Michigan.  The Workgroup’s specific
responsibilities included:

1. Estimating the transmission import capability into Michigan in 2009 with no transmission
system modifications beyond those planned or proposed in the 2005 Midwest ISO
Transmission Expansion Plan (MTEP).

2. Identifying transmission system upgrades that may be available to increase
transmission transfer capability within Michigan and into Michigan.

3. Reviewing issues that may have an impact on the State’s ability to utilize or expand its
transmission system.

Figure 8.3-5 represents the results of the Transmission and Distribution Workgroup’s estimation of
import capability.  Interface capability between the Upper Peninsula and METC was assumed to be
50 MW at the Straights of Mackinaw.  Following the completion schedule planned for the Upper
Peninsula northern umbrella project (NUP) transmission upgrades, American Transmission
Company (ATC) interface capability with external markets is expected to increase to 224 MW in
2005, 300 MW in 2006, 325 MW in 2008 and 525 MW in 2010.

For the purposes of Michigan integrated resource modeling, external capacity selling into or
purchasing from the Michigan market was excluded.  The external market was utilized to represent
only Nonfirm economy energy interchanges.

Two transmission scenarios were modeled, one representing a Low Import case and the other an
Expanded Transmission case.  The Low Import case assumed 1500 MW of sales utilizing Michigan
transmission to transfer power from Midwest ISO to Ontario Hydro.  Figure 8.3-6 represents
transfer capabilities modeled for the Low Import case.

The Expanded Transmission case assumed an additional 2500 MW of transfer capability into
ITCTransmission with the cost assumed to be shared by the State of Michigan and transmission
users in the rest of the Midwest ISO footprint.  Figure 8.3-7 represents the impact of this 2500 MW
expansion transfer capability.

The estimated transfer capabilities into Michigan’s Lower Peninsula for the Base Case, the
Expanded Transmission case and the Low Import case are summarized in Table 8.3-10.

One major change in the assumptions from the work performed in the CNF study report was made
in the development of the 21st Century Plan.  The CNF study report, Base Case, assumed that
3000 MW of on-peak transfer capability was available into Michigan in 2009.  While this estimate
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has not changed, approximately 800 MW were reserved for Firm transmission service by parties
outside of Michigan.  Therefore, the amount of transfer capability available for reliability designated
for Michigan is not more than 2200 MW.

There are two factors that can reduce allowable transfer capabilities to lower levels.  One is
Transmission Reliability Margin (TRM), which is used by the Midwest ISO as a measure of
uncertainty in quantities like transmission equipment ratings, or parallel flows from remote utilities.
A second reduction is due to coordination with the neighboring utilities AEP and ComEd.  The
Midwest ISO-PJM Coordination Agreement requires that Midwest ISO allocate some capacity to
PJM member utilities.

For economy energy purposes, 3000 MW are assumed to be available.  Due to Firm reservations
on the Michigan transmission system however, the amount of on-peak transmission that is available
for Michigan market participants to support reliability needs was reduced to 2200 MW.  In addition
to these Firm reservations, Michigan remains subject to loop flow that can further restrain the
amount of transmission into Michigan.

As part of the continuing evaluation of transmission system capabilities, different options for system
upgrades were identified.  These options were divided into two different classes (TIER I and TIER
II).  TIER I upgrades represent modifications to the existing system that could be made primarily
using existing right-of-ways.  These types of upgrades include adding transformers and
reconfiguring/upgrading lines, in order to get more throughput from the existing system.  TIER II
upgrades initially consisted of three possible major, new transmission projects running from the
Detroit area to southwest Michigan.  These competing possible projects prompted the Midwest ISO
to commence the Michigan Exploratory Study as part of the Midwest ISO Transmission Expansion
Plan (MTEP 2006) process.  The options being considered are a 2500 MW direct current line or an
alternative extension of the 765 kV system from southwestern Michigan to northwest Detroit.  A
substantial portion of the proposed line’s benefit is relieving reliability issues in southeastern
Michigan.

In November 2006, ITCTransmission and AEP announced plans to jointly study a 765 kV loop
through Michigan’s Lower Peninsula that would potentially be in both ITCTransmission’s and
METC’s service territories and link to AEP’s existing 765 kV transmission infrastructure.  The draft
MTEP 2006 report includes this 765 kV loop as a proposed project with an in-service date of 2016.

New investments in transmission alone do not guarantee the additional capacity is reserved for the
needs of Michigan.  Commitments for transmission usage are determined by energy market rules of
the Midwest ISO system operation tariff and may be sold to third parties on a first come – first
served basis.

8.3.3 Potential Retirements

Retirements of operating baseload units reduce the available capacity of electrical generation.  As
of January 2007, Michigan’s baseload generating plants are an average of more than 48 years old
(Reference 8.3-1).
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The modeling assessments in the plan consider unit retirements.  The following assumptions were
used for unit retirements:

• Coal units will retire after 65 years.

• Nuclear units will retire after 60 years.

• Combined cycle units will retire after 40 years.

• Combustion turbine units will retire after 30 years.

• No existing combustion turbines will be retired during the study. It is assumed that all
existing combustion turbines will be replaced in kind.

Based on these assumptions, the detailed schedule of unit retirements is shown in Table 8.3-11.
Table 8.3-12 summarizes the aggregate capacity retirements each year, through the course of the
study horizon.  At the end of the current study period, the total electrical generation capacity that is
forecasted to retire is 3755 MW.
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http://www.midwestmarket.org/page/Generator+Interconnection+Queue
http://www.midwestmarket.org/page/Generator+Interconnection+Queue
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Values in brackets represent editorial corrections to the values given in Reference 8.3-1.

Source: Reference 8.3-1, Volume II, Chapter 2, Table 1

Table 8.3-1 Michigan Electrical Generating Unit Inventory, Region: Southeast Michigan

Plant Type
Summer Capacity 

(MW)
Winter Capacity 

(MW)
Maximum Unit 

(MW)
Minimum Unit 

(MW)
Average Unit 

(MW)
Number of 

Units

Ownership: Investor Owned Utility

Nuclear 1,110 1,125 1,110 1,110 1,110 1

Steam Generator 8,248 8,275 775 83 317 26

Combined Cycle/GT 969 1,188 82 11 31 31

Internal Combustion 152 152 3 0.8 2.5 61

Subtotal 10,479 10,740 1,970 [1,204.8] 1,460.5 119

Ownership: Municipality / Cooperative / Public Authority

Steam Generator 470 472 118 20 59 8

Combined Cycle/GT 25 30 25 25 25 1

Internal Combustion 39 40 3 0.4 1.1 36

Subtotal 534 542 146 45.4 85.1 45

Ownership: Non-Utility

Steam Generator 326 338 199 1 47 7

Combined Cycle/GT 1,502 1,515 570 2 65 23

Hydro 5 6 2 0.5 1 5

Internal Combustion 76 77 5 0.1 1 76

Subtotal 1,909 1,936 776 3.6 114 111

Region Total 12,922 13,218 2,892 1,253.8 1,659.6 275

Michigan Total [27,991] 28,535 5,843.6 2,335.8 3,251.9 859

Region % of Total 46.2% 46.3% 49.5% 53.7% 51% 32%
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Values in brackets represent editorial corrections to the values given in Reference 8.3-1.

Source: Reference 8.3-1, Volume II, Chapter 2, Table 1

Table 8.3-2 Michigan Electrical Generating Unit Inventory, Region: Balance of Lower Peninsula

Plant Type
Summer Capacity 

(MW)
Winter Capacity 

(MW)
Maximum Unit 

(MW)
Minimum Unit 

(MW)
Average Unit 

(MW)
Number of 

Units

Ownership: Investor Owned Utility

Nuclear 767 811 760 760 760 1

Steam Generator 3,932 3,937 737 52 281 14

Combined Cycle/GT 358 438 30 2 17 21

Hydro 95 113 10 0.2 1.4 69

Pumped Storage 1,872 1,872 159 153 156 12

Subtotal [7,024] 7,171 1,696 967.2 1,215.4 117

Ownership: Municipality / Cooperative / Public Authority

Steam Generator 840 860 158 8 40 21

Combined Cycle/GT 428 459 73 11 29 15

Hydro 8 9 1 0.1 0.4 23

Internal Combustion 171 171 8 0.1 2.2 77

Wind 1 1 0.6 0.6 0.6 1

Subtotal 1,448 1,500 240.6 19.8 72.2 137

Ownership: Non-Utility

Steam Generator 355 374 30 2 14 26

Combined Cycle/GT 4,896 4,909 671 0.8 119 41

Hydro 22 22 3 0.1 0.6 38

Internal Combustion 241 241 59 0.5 5 49

Wind 2 2 0.9 0.9 0.9 2

Subtotal 5,516 5,548 763.9 4.3 139.5 156

Region Total [13,988] 14,219 2,700.5 991.3 1,427.1 410

Michigan Total [27,991] 28,535 5,843.6 2,335.8 3,251.9 859

Region % of Total 50% 49.8% 46.2% 42.4% 43.9% 47.7%
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Values in brackets represent editorial corrections to the values given in Reference 8.3-1.

Source: Reference 8.3-1, Volume II, Chapter 2, Table 1

Table 8.3-3 Michigan Electrical Generating Unit Inventory, Region: Upper Peninsula

Plant Type
Summer Capacity 

(MW)
Winter Capacity 

(MW)
Maximum Unit 

(MW)
Minimum Unit 

(MW)
Average Unit 

(MW)
Number of 

Units

Ownership: Investor Owned Utility

Steam Generator 613 613 90 25 68 9

[Combined Cycle/GT] 24 28 24 24 24 1

[Hydro] 139 142 8 0.1 1.1 121

Internal Combustion 5 5 3 2 2 2

Subtotal 781 788 125 51.1 95.1 133

Ownership: Municipality / Cooperative / Public Authority

Steam Generator 82 82 44 13 21 4

Combined Cycle/GT 23 24 23 23 23 1

Hydro 10 10 1.6 0.3 1.0 10

Internal Combustion 17 17 2.5 0.5 1.7 10

Subtotal 132 133 71.1 36.8 46.7 25

Ownership: Non-Utility

Steam Generator 146 155 50 2.4 21 7

Hydro 22 22 5 0.4 2.4 9

Subtotal 168 177 55 2.8 23.4 16

Region Total 1,081 1,098 251.1 90.7 165.2 174

Michigan Total [27,991] 28,535 5,843.6 2,335.8 3,251.9 859

Region % of Total 3.9% 3.9% 4.3% 3.9% 5.1% 20.3%
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Source: Reference 8.3-1, Volume II, Chapter 1, Table 20

Table 8.3-4 ITCTransmission Region, Existing Generation Resources (Greater 
than 100 MW)

Generator Type Generator Name
Annual Maximum 

Capacity (MW)

Combined Cycle Dearborn Industrial Generation 
LLC:CC1

760

Combustion Turbine Gas MPPA: Belle River 234

Nuclear Fermi: 2 1,111

Steam Turbine Coal Belle River: ST1 509

Steam Turbine Coal Belle River: ST2 517

Steam Turbine Coal Harbor Beach: 1 103

Steam Turbine Coal Monroe: 1 770

Steam Turbine Coal Monroe: 2 785

Steam Turbine Coal Monroe: 3 785

Steam Turbine Coal Monroe: 4 775

Steam Turbine Coal River Rouge: 2 238

Steam Turbine Coal River Rouge: 3 272

Steam Turbine Coal St. Clair: 1 153

Steam Turbine Coal St. Clair: 2 162

Steam Turbine Coal St. Clair: 3 171

Steam Turbine Coal St. Clair: 4 158

Steam Turbine Coal St. Clair: 6 321

Steam Turbine Coal St. Clair: 7 450

Steam Turbine Coal Trenton Channel: 8 210

Steam Turbine Coal Trenton Channel: 9 520

Steam Turbine Gas Conners Creek: 16 215

Steam Turbine Gas River Rouge: 1 234

Steam Turbine Oil Greenwood: 1 785
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Source: Reference 8.3-1, Volume II, Chapter 1, Table 21

Table 8.3-5 METC Region, Existing Generation Resources (Greater than 100 MW)

Generator Type Generator Name
Annual Maximum Capacity 

(MW)

Combined Cycle Covert: CC3 384

Combined Cycle Covert: CC4 384

Combined Cycle Covert: CC5 384

Combined Cycle Jackson: CCA 280

Combined Cycle Jackson: CCB 280

Combined Cycle Michigan Power L.P.: CC 123

Combined Cycle Midland Cogeneration Venture 
(MCV): CC

1,240

Combined Cycle Zeeland (MIR): CC1 532

Combustion Turbine Gas Renaissance Power Project: GT1 171

Combustion Turbine Gas Renaissance Power Project: GT2 171

Combustion Turbine Gas Renaissance Power Project: GT3 171

Combustion Turbine Gas Renaissance Power Project: GT4 171

Combustion Turbine Gas Zeeland (MIR): GT1 149

Combustion Turbine Gas Zeeland (MIR): GT2 149

Nuclear Palisades (CEC): 1 803

Pumped Storage Hydro Ludington: PSOP6 1,872

Steam Turbine Coal Campbell (CEC): 1 260

Steam Turbine Coal Campbell (CEC): 2 360

Steam Turbine Coal Campbell (CEC): 3 820

Steam Turbine Coal Cobb: 4 160

Steam Turbine Coal Cobb: 5 160

Steam Turbine Coal Karn: 1 255

Steam Turbine Coal Karn: 2 260

Steam Turbine Coal Weadock: 7 155

Steam Turbine Coal Weadock: 8 155

Steam Turbine Coal Whiting (CEC): 1 102

Steam Turbine Coal Whiting (CEC): 2 102

Steam Turbine Coal Whiting (CEC): 3 124

Steam Turbine Gas Karn: 4 638

Steam Turbine Oil Karn: 3 638
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Source: Reference 8.3-1, Volume II, Chapter 1, Table 22

Source: Reference 8.3-1, Volume II, Chapter 1, Table 23

Table 8.3-6 Wolverine Power Supply Cooperative, Existing Generation Resources 
(Greater than 100 MW)

Generator Type Generator Name
Annual Maximum 

Capacity (MW)

None

Table 8.3-7 Lansing Board of Water & Light, Existing Generation Resources 
(Greater than 100 MW)

Generator Type Generator Name
Annual Maximum 

Capacity (MW)

Steam Turbine Coal Erickson: 1 158.5
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Source: Reference 8.3-4

Table 8.3-8 Midwest ISO Interconnection Request Queue as of June 11, 2008

Project 
Number

Queue 
Number County

Max Summer 
Output (MW)

Max Winter 
Output (MW)

In-Service 
Date Fuel Type

G513 38457-02 Oceana 100 100 10/1/2006 Wind

G687 39001-01 Midland 750 750 12/1/2010 Coal

G742 39129-02 Missaukee 120 120 12/31/2010 Wind

G743 39129-03 Missaukee 45 45 12/31/2010 Wind

G750 39140-02 Marquette 200 200 9/30/2009 Wind

G755 39141-02 Osceola 50 50 6/1/2009 Wind

G766 39160-02 Hillsdale 300 300 8/30/2010 Wind

G774 39168-02 Mason 70 70 6/1/2010 Wind

G799 39216-02 Houghton 120 120 11/30/2009 Wind

G809 39245-05 Midland 193 12/31/2008 Gas

G814 39262-02 Kalkaska 36 36 3/31/2010 Biomass

G820 39279-04 Presque Isle 600 600 2/28/2011 Coal

G854 39335-01 Mason 150 150 12/31/2011 Wind

G867 39350-02 Monroe 1,563 1,563 3/31/2017 Nuclear

G872 39357-03 Bay 863 875 3/1/2015 Coal

G889 39373-01 Huron 59 59 12/31/2008 Wind

G905 39388-02 Gratiot & 
Saginaw

200 200 6/30/2010 Wind

G918 39413-01 Gratiot 120 120 7/1/2010 Wind

G919 39413-02 Charlevoix 120 120 12/15/2010 Wind

G934 39430-01 Gratiot 300 300 10/1/2010 Wind

G937 39436-01 Delta 200 200 12/31/2010 Wind

G938 39436-02 Newaygo 0 0 12/15/2008 Hydro

G943 39442-04 Kent & Ottawa 150 150 12/1/2011 Wind

G944 39442-05 Kent & Ottawa 150 150 12/1/2011 Wind

G958 39475-01 Kent & Ottawa 120 120 12/31/2010 Wind

G997 39545-01 Huron 200 200 12/31/2012 Wind

H030 39588-01 Tuscola 200 200 12/1/2012 Wind

H034 39589-02 Kalkaska 36 36 6/1/2011 Biomass

Total 7,015 6,834
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Source: Reference 8.3-4

Source: Reference 8.3-1, Volume II, Chapter 1, Table 7

Table 8.3-9 Summary of Active Generator Interconnection Requests In the State of 
Michigan by Fuel Type (As of June 11, 2008)

Fuel Type
Max Summer 
Output (MW) Percent

Biomass 72 1%

Coal 2,213 32%

Hydro 0 0%

Natural Gas 193 3%

Nuclear 1,563 22%

Wind 2,974 42%

Total 7,015 100%

Table 8.3-10 Key Interface Capabilities

Base Case 
(MW)

Expanded 
(MW)

Low Import 
(MW)

Into Michigan 3000 5500 1650

Into METC 3400 3400 1450

Into ITCTransmission 650 3150 200

METC/ITCTransmission 2850 2850 1800
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Notes:

1. Preseque Isle Unit 1 and 2 were retired on January 1, 2007
2. Fuel type information not available in Reference 8.3-1
Source: Reference 8.3-1, Volume II, Chapter 1, Table 24

Table 8.3-11 Modeled Unit Retirement Schedule

Plant Name Unit # Owner Fuel Type Retire Year Capacity MW

Cobb 1 Consumers Energy Gas 2013 68

Cobb 2 Consumers Energy Gas 2013 61

Cobb 3 Consumers Energy Gas 2015 52

Mistersky 5 City of Detroit Oil 2015 39

Trenton Channel 8 Detroit Edison Coal 2015 210

James De Young 3 Holland DPW Coal 2016 11

Conners Creek 16 Detroit Edison Gas 2016 215

Whiting 1 Consumers Energy Coal 2017 102

Whiting 2 Consumers Energy Coal 2017 102

Whiting 3 Consumers Energy Coal 2018 124

St. Clair 1 Detroit Edison Coal 2018 153

St. Clair 2 Detroit Edison Coal 2018 162

Eckert 1 Lansing BWL Coal 2019 46

St. Clair 3 Detroit Edison Coal 2019 171

St. Clair 4 Detroit Edison Coal 2019 158

Weadock 7 Consumers Energy Coal 2020 155

Presque Isle 1 1 Upper Peninsula Power Note 2 2020 25

Cobb 4 Consumers Energy Coal 2021 160

River Rogue 1 Detroit Edison Gas 2021 242

Cobb 5 Consumers Energy Coal 2022 160

Weadock 8 Consumers Energy Coal 2022 155

River Rogue 2 Detroit Edison Coal 2022 247

Wyandotte 5 Wyandotte Gas 2022 22

Eckert 2 Lansing BWL Coal 2023 47

Mistersky 6 City of Detroit Oil 2023 47

River Rogue 3 Detroit Edison Coal 2023 280

Escanaba 2 Escanaba Municipal 2 2023 26

Karn 1 Consumers Energy Coal 2024 255

Karn 2 Consumers Energy Coal 2024 260
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Source: Reference 8.3-1, Volume II, Chapter 1, Table 1

Table 8.3-12 Aggregate Unit Retirements

Year Modeled Capacity Retired (MW)

2013 129

2014 0

2015 301

2016 226

2017 204

2018 439

2019 375

2020 180

2021 402

2022 584

2023 400

2024 515

Total 3755
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Figure 8.3-1 ITCTransmission Existing Capacity Mix

Source: Reference 8.3-1, Volume II, Chapter 1, Figure 3
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Figure 8.3-2 METC Existing Capacity Mix

Source: Reference 8.3-1, Volume II, Chapter 1, Figure 4
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Figure 8.3-3 Wolverine Existing Capacity Mix

Source: Reference 8.3-1, Volume II, Chapter 1, Figure 5
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Figure 8.3-4 Lansing Board of Water & Light Existing Capacity Mix

Source: Reference 8.3-1, Volume II, Chapter 2, Figure 6
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Figure 8.3-5 Transmission System Interface Capability in 2009 (MW)
(TN refers to Transfer Node)

Source: Reference 8.3-1, Volume II, Chapter 1, Figure 9
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Figure 8.3-6 Low Estimate of Transmission Import Capabilities in 2009 (MW)

Source: Reference 8.3-1, Volume II, Chapter 1, Figure 10

MAPP

MAAC

Ontario 

Upper Peninsula 

ITC

METC

MAIN

TVA VACAR

TN

TN

TN

1650

2001450

     1800 
1500

     50 

525
350

350

3200
3050

2900

2800



8-66 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Figure 8.3-7 Expanded Estimate of Transmission Import Capabilities in 2009 (MW)

Source: Reference 8.3-1, Volume II, Chapter 1, Figure 11
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8.4 Assessment of Need For Power

This section assesses the need for power within the State of Michigan.  The Michigan summer peak
demand and baseload demand forecasts used in this assessment are discussed in more detail in
Section 8.2.  Current installed capacity, planned new capacity additions, and forecasted unit
retirements are discussed in more detail in Section 8.3.  As discussed throughout Chapter 8, the
need for power assessment is based on the State of Michigan’s 21st Century Electric Energy Plan
(Reference 8.4-1).

8.4.1 Need for Baseload Capacity

This section assesses the need for baseload capacity within the State of Michigan.  The proposed
Fermi 3 will operate as a baseload facility to help meet this need.

Michigan’s current baseload generating units are on average more than 48 years old.  The average
age of Detroit Edison’s coal-fired generation units is 44 years.  As discussed in Section 8.3,
modeling for the development of the Michigan 21st Century Electric Energy Plan assumes that
older, less efficient units, totaling 3755 MW of capacity, will be retired by 2025.

The last new baseload plant in the State of Michigan began commercial operation more than 18
years ago.  In recent years, new electric generation in Michigan has been limited to natural
gas-fired facilities.  Natural gas-fired units represented about 10 percent of the State’s generating
capacity in 1992, but now represent approximately 29 percent of that generating capacity.  These
units were built by independent power producers (IPPs).  Many IPPs have subsequently gone
through bankruptcy as the rise in natural gas prices over the past several years made even the
most efficient units uneconomic to run for more than a few hours each year.  Market prices driven
by natural gas costs expose Michigan to volatile electricity prices.

The target reliability level is one day in 10 years loss of load probability (LOLP).  As discussed in the
plan, a target reliability level of one day in 10 years LOLP is the most widely acknowledged industry
standard.  Since electric generating plants are mechanical instruments, they are prone to fail
occasionally.  The reliability of each plant is based upon its planned and forced outage rates.  Of
particular concern is each unit’s forced, or unforeseen, outage rate.  This is important because if a
region constructs just enough capacity to meet expected load but one of its generating plants is
forced off-line, then there will be insufficient generation to meet the expected load.  Therefore, a
generating reserve is needed to assure that if one or more units are forced off-line, that other units
are available to meet the expected load.

In determining the need for power, the plan considers the reserve margin needed to ensure reliable
system operation and supply of power.  The reserve margin helps ensure that there will be sufficient
generating resources available to meet the load, while providing allowance for generating facilities
that may be unavailable due to planned or forced outages.  The reserve margin is the percent by
which the generating capacity exceeds the peak demand and is defined as:

Reserve Margin Accredited Generating Capacity Peak Load Responsibility–
Peak Load Responsibilty

--------------------------------------------------------------------------------------------------------------------------------------------------------------=
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For the purposes of the plan, the Michigan statewide reserve margin was set to 15 percent.  This
figure was not representative of each participant’s individual planning criterion, which may differ
from this statewide criterion.  Resource plans were subject to this long-run 15 percent minimum
target reserve margin for the Michigan system.  Individually, METC and ITCTransmission
experienced minimum reserve margins of 10 percent, phased in over the planning horizon.  As
discussed in the plan, for the expanded transmission sensitivity cases (below), reserve margin
requirements were reduced from 15 to 12 percent.  It is noted that the expanded transmission
sensitivity was only included with the Central Station Generation scenario.  This sensitivity was not
included in other scenarios due to economic considerations.

Additionally, in the analyses modeling, no additional generating units were allowed to be added
once the minimum reserve requirement had been met for any given year.  Furthermore, the
modeling assumed that no more than one 500 MW baseload unit would be commissioned per area
(that is, METC and ITCTransmission) per year.

Table 8.4-1 shows the projected reserve margins if no additional resources were added to
Michigan’s resource portfolio.  As shown in Table 8.4-1, assuming no capacity additions, the
reserve margin violates the 15 percent criteria in the year 2008, and decreases every year
thereafter due to projected growth of peak demand and projected unit retirements.

As part of the integrated resource plan, several scenarios and sensitivities were modeled.  The
scenarios, along with sensitivities run for selected scenarios, are summarized below.

• Scenarios:

- Central Station Generation

- Emissions (mercury and carbon dioxide restrictions)

- Energy Efficiency

- Renewable Energy

- Energy Efficiency with Renewable Energy

- Combustion Turbines Only

• Sensitivities:

- High Load Growth

- Low Load Growth

- Expanded Transmission Capability

- Low Import

- Low Energy Efficiency Penetration
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Each of the scenarios and the pertinent sensitivities run for each scenario are discussed below.

• Central Station Generation

The Central Station Generation was performed as the Base Case. The Base Case
represents a 1.21 percent demand growth rate. The following sensitivities were performed
for the Base Case:

- High Load sensitivity represented a 1.61 percent annual average demand growth rate.

- Low Load sensitivity represented a 0.76 percent annual average demand growth rate.

- The Expanded Transmission and Low Import sensitivities are described in
Subsection 8.3.2.

• Emissions Scenario

The Emissions Scenario was based on greater restrictions on mercury and carbon dioxide
emissions than was assumed for the Base Case. The Emissions Scenario contained the
following assumptions:

1. A 15 percent increase to the mercury emissions allowance prices to reflect an additional
requirement to reduce mercury emissions to 85 percent of previous levels.

2. A nominal carbon tax on CO2 emissions starting in 2010 at $10/ton and escalating to

$30/ton in 2018.

The following sensitivities were performed for the Emissions Scenario:

- High Load sensitivity represented a 1.61 percent annual average demand growth rate.

- Low Load sensitivity represented a 0.76 percent annual average demand growth rate.

- Crediting Renewable Energy and Energy Efficiency

• Energy Efficiency Scenario

The Energy Efficiency Scenario was focused on the effects of greater emphasis on energy
efficiency investment and load management alternatives. The Energy Efficiency Scenario
contained the following assumptions:

1. Energy efficiency programs were scheduled in, and the program cost was incorporated
into the present value cost calculation.

2. Approximately 570 MW of direct load control was included.

3. The Central Station Generation options were then re-optimized, taking into account the
energy efficiency options scheduled.

The following sensitivities were performed for the Energy Efficiency Scenario:

- High Load sensitivity represented a 1.61 percent annual average demand growth rate.

- Low Load sensitivity represented a 0.76 percent annual average demand growth rate.

- Reduced penetration of the energy efficiency programs.
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• Renewable Energy Scenario

The Renewable Energy Scenario incorporated targeted renewable alternatives, including
wind, landfill gas, anaerobic digesters, and generation resources fueled by cellulosic
biomass resources. Combined heat and power (CHP) resources, not necessarily fueled by
renewable resources, were also included in this scenario. The Renewable Energy Scenario
included the following assumptions:

1. Landfill gas, anaerobic digestion, wind, cellulosic biomass, and CHP resources were
scheduled in, according to an assumed portfolio standard for renewable resources and
an assumed rate of growth for CHP.

2. Wind energy was assumed to have a capacity value, on peak, of 12.5 percent of
nameplate capacity.

3. Central Station options remained the same but they were re-optimized after taking into
account the schedule of Renewable Energy options.

The following sensitivities were performed for the Renewable Energy Scenario:

- High Load sensitivity represented a 1.61 percent annual average demand growth rate.

- Low Load sensitivity represented a 0.76 percent annual average demand growth rate.

• Energy Efficiency with Renewable Energy Scenario

The Energy Efficiency with Renewable Energy Scenario combined the scheduled resource
additions shown in the Energy Efficiency and Renewable Energy Scenarios. The Energy
Efficiency with Renewable Energy Scenario contained the following assumptions:

1. Energy efficiency programs were scheduled in, and the program cost was incorporated
into the present value cost calculation.

2. Approximately 570 MW of direct load control was included.

3. Landfill gas, anaerobic digestion, wind, cellulosic biomass, and CHP resources were
scheduled in, according to an assumed portfolio standard for renewable resources and
an assumed rate of growth for CHP.

4. The Central Station options remained the same, but were re-optimized after taking into
account the energy efficiency options scheduled.

The following sensitivities were performed for the Energy Efficiency with Renewable Energy
Scenario:

- High Load sensitivity represented a 1.61 percent annual average demand growth rate.

- Low Load sensitivity represented a 0.76 percent annual average demand growth rate.

- Reduced penetration of the energy efficiency programs.
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• Combustion Turbines Only Scenario

The final scenario modeled was that of an expansion plan limited to combustion turbines
alone.

The following sensitivities were performed for the Combustion Turbines Scenario:

- High Load sensitivity represented a 1.61 percent annual average demand growth rate.

- Low Load sensitivity represented a 0.76 percent annual average demand growth rate.

The detailed results from the modeling scenarios and sensitivities are discussed in the 21st Century
Plan and the presentation by NewEnergy Associates on their expansion planning results.  The
results from the expansion plans for the different scenarios for the base case demand assumptions
are summarized in Table 8.4-2 and Table 8.4-3.

The 21st Century Plan concludes that Michigan needs to provide additional baseload generating
capacity to meet the forecasted demand.  Several significant conclusions include:

• Michigan’s peak electric demand is forecast to grow at approximately 1.2 percent per year
for the next 20 years. At this rate, and given the long lead-time necessary for major plant
additions, additional baseload generation is projected to be necessary as soon as
practicable but no later than 2015.

• Extensive modeling of Michigan’s electric utility industry demonstrates the need for
additional electric generating resources in order to preserve electric reliability and provide
affordable energy over the next 20 years. This modeling outcome is confirmed even in the
presence of increased use of energy efficiency and renewable resources.

• This same modeling outcome is also confirmed in the presence of expanded transmission
and access to external markets, and reflects the diminishing availability of the Midwest ISO
regions baseload generation capacity.

• Recent estimates show that the cost of natural gas (or equivalent fuel) is often setting the
wholesale on-peak prices within the Midwest ISO region. If regulated baseload capacity is
not increased in the near future, natural gas prices will drive up wholesale costs and market
prices for an increasing number of hours each year.

Extensive modeling of Michigan’s electric utility industry demonstrates the need for additional
electric generating resources in order to preserve electric reliability and provide affordable energy
over the next 20 years, and beyond.  This modeling outcome is confirmed even in the presence of
increased use of energy efficiency and renewable resources.  It is also confirmed in the presence of
expanded transmission and access to external markets, and reflects the diminishing availability of
Midwest ISO region’s baseload generation capability.  As discussed in the 21st Century Plan, this
need can be met with new nuclear generating plants.  The use of new nuclear is considered in the
expansion models for the post-2015 planning period.  A major advantage of nuclear technology is
that modern nuclear reactors produce virtually no air emissions.  For all cases where a modest
carbon dioxide cost is assumed, nuclear is base load technology of choice.
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Section 9.2 contains a more detailed discussion of energy alternatives to meet the projected need
identified.

8.4.2 Other Benefits of New Nuclear Capacity

In addition to the information in the 21st Century Plan demonstrating that there is a need for new
baseload generation in the State of Michigan and the ability of a new nuclear generating unit to
meet this need, there are other benefits from operating a new nuclear facility in the State
independent of the need for power.  These other benefits are discussed below.

8.4.2.1 Need to Diversify Sources of Energy

Fuel diversity helps to protect consumers against the threat of supply disruptions or price volatility.
With America's demand for electricity expected to grow 40 percent by 2020, meeting the nation's
growing demand for reliable, affordable electricity will require the continued utilization of all
domestic energy resources.  This includes coal, which is the primary source of the electricity that
powers America's homes and businesses.

• Coal provides half of America’s electricity generation and more than twice as much as the
next-highest contributor — nuclear. In addition, coal is the largest single source of energy
production at more than 31 percent of the total. (Reference 8.4-4)

• As discussed in Section 8.3, within Detroit Edison’s service area, coal provides 57 percent
of the electricity generation, natural gas provides 23 percent, oil provides 11 percent, and
nuclear provides 9 percent. In the METC, coal provides 24 percent of electricity generation,
natural gas provides 48 percent, oil provides 6 percent, hydro provides 16 percent, and
nuclear provides 6 percent.

A new nuclear generating unit in the State of Michigan will help to equalize the contributions from
the different fuel sources.  New generation in the State of Michigan also allows the state to avoid
undue reliance on energy produced by other states.

8.4.2.2 Potential to Reduce Average Cost of Electricity to Consumers

As discussed above, natural gas-fired units represent approximately 29 percent of the electricity
generating capacity in the State of Michigan.  These units were built by independent power
producers (IPPS).  Many IPPs have subsequently gone through bankruptcy as a rise in natural gas
prices over the past several years made even the most efficient units uneconomic to run for more
than a few hours each year.  Market prices driven by natural gas costs expose Michigan to volatile
electricity prices.  The addition of a new nuclear power plant to Michigan’s electricity supply would
provide an additional needed source of baseload power that would help maintain stability of the cost
of electricity for consumers.

Economics were a primary consideration in the 21st Century Plan for evaluating different options to
meet the projected demand for new baseload generation.  For each scenario evaluated in the plan
(refer to Subsection 8.4.1, above) the generic resource options were first evaluated using screening
curves to eliminate alternatives that would not be as economically viable.  The screening curves
calculate a full life-cycle, levelized present value cost, in $/kW-yr, for each resource alternative over
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a range of potential capacity factors.  The calculations include overnight construction costs, fixed
and variable operating costs including fuel costs, construction and operating cost escalations,
allowance for funds used during construction, capital depreciation, property and income taxes, and
insurance costs.

On the basis of the screening curves, for the Central Station Generation (Base Case), nuclear was
“screened-out”, among other technology options, from the resource optimization due to the
levelized cost of nuclear units exceeding the costs of other technologies over the entire range of
plant capacity factors.

However, for the Emissions Scenario, on the basis of the screening curve, the nuclear option is
included in the resource optimization.  The major difference that emerged from the Emissions
Scenario was the added cost associated with emission allowances.  As shown above, several
sensitivities were included for the Emissions Scenario (High Load Growth, Low Load Growth, and
Energy Efficiency).  For the Base Emissions Scenario, and for each of the associated sensitivities,
including nuclear units as part of the resource optimization due to the levelized cost is preferable to
other technologies.

As part of the Detroit Edison Integrated Resource Plan (Reference 8.4-3) several scenarios and
sensitivities, similar to those in the 21st Century Plan, were included:

• High and low load sensitivities

• Low and high gas price sensitivities

• Restricted and expanded transmission import scenarios

• Low reserve margin scenario

• Varying Renewable Portfolio Standard sensitivities

• Nuclear production tax credit scenario

• Varying Carbon Dioxide Tax sensitivities

The results of these scenarios and sensitivities clearly demonstrate that in all cases where a
modest carbon dioxide tax was assumed, nuclear was selected over coal by a wide margin as the
base load technology of choice.  In the cases where no carbon dioxide cost was assumed, coal was
selected over nuclear by a relatively small margin.  In the Integrated Resource Plan, Detroit Edison
assumes that some form of carbon dioxide cost is likely within the next ten years.  This assumption
is based on numerous issues and activities in recent years, including (1) several bills that have
been introduced into the U.S. Congress addressing global climate change and greenhouse gas
emissions, (2) legislation passed in several States to control emissions, and (3) the carbon dioxide
exchange trading system for plant emissions adopted by the European Union.  Given this
assumption, the robustness of the nuclear base load selection is further evidenced by the fact that,
in the analyses, a significant increase in nuclear capital cost was required before a base load coal
option was selected over nuclear.
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8.4.2.3 National Need to Reduce Reliance on Fossil Fuels and Increase Energy Security

The current national policy is to develop means to reduce dependence on fossil fuels.  New
baseload nuclear generating capacity is needed to enhance United States energy supply diversity
and energy security, a key tenet of our National Energy Policy (Reference 8.4-5).  That national
pol icy is in support of  new nuclear power is also apparent in Nuclear Power 2010
(Reference 8.4-6), which is a joint government/industry cost-shared effort to identify sites for new
nuclear power plants, develop and bring to market advanced nuclear plant technologies, evaluate
the business case for building new nuclear power plants, and demonstrate untested regulatory
processes.

Fossil fuel-fired electrical generation plants produce more air emissions (e.g., nitrogen oxides,
sulfur dioxide, and carbon-dioxide) associated with air quality, climatic affects, aesthetic, and health
concerns than nuclear energy.  The power generation sector accounts for the following emissions in
the United States with respect to all industrial sources:

• 64% sulfur dioxide

• 26% nitrogen oxides

• 33% mercury

• 36% carbon dioxide

The State of Michigan is also concerned about emissions from fossil fueled electrical generation
plants (Reference 8.4-1, Appendix II, Section 2.5).  Michigan’s coal-fired generating units emit
approximately 80 million tons of carbon dioxide emissions annually, or an estimated 40 percent of
the State’s total emissions (Reference 8.4-7).  Clean Air Act Amendment (CAAA) programs will
likely require significant investment in existing generating plants to meet emission caps and may
limit technology choices for new generating plants.  These investments and possible choice limits
are needed because coal-fired electric generators are major sources of sulfur dioxide, nitrogen
oxides, particulates, and other air toxics, like mercury.  In varying degrees, but to a lesser extent,
diesel, fuel oil, and natural gas-fired generating units also emit these contaminants.  These air
pollutants affect human health, property, and the environment in multiple ways, and, therefore, are
subject to multiple control programs.  Air emission standards are an additional complexity and
uncertainty for electric generation planning.

Beyond water vapor, modern nuclear reactors produce virtually no air emissions.  Nuclear power
generation, therefore, leads to significant local, national, and global air quality benefits.

8.4.3 Summary of Need for Power

As clearly shown in Table 8.4-1, the State of Michigan has a current need for new baseload capacity
and this need is projected to increase.  Michigan’s present baseload generating units are an
average of more than 48 years old.  As discussed in Section 8.3, modeling for the development of
the Michigan 21st Century Electric Energy Plan assumes that older, less efficient units, totaling
3755 MW of capacity, will be retired by 2025.  The last new baseload plant in the State of Michigan
began commercial operation more than 18 years ago.  In recent years, new electric generation in
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Michigan has been limited to natural gas-fired facilities.  Natural gas-fired units represented about
10 percent of the State’s generating capacity in 1992, but now represent approximately 29 percent
of that generating capacity.  These units were built by independent power producers (IPPs).  Many
IPPs have subsequently gone through bankruptcy as the rise in natural gas prices over the past
several years made even the most efficient units uneconomic to run for more than a few hours each
year.  Market prices driven by natural gas costs expose Michigan to volatile electricity prices.

The proposed Fermi 3 (approximately 1600 MW) would provide for this need for baseload
generation.  Being a nuclear unit, the proposed Fermi 3 is strategic in that it helps reduce reliance
on fossil fuels.  Currently, the State of Michigan relies heavily on electrical generation from coal and
natural gas.  A new nuclear unit would diversify the energy supply for the State of Michigan.

In addition, using nuclear power for electrical generation reduces the emission of air pollutants.
Beyond water vapor, modern nuclear reactors produce virtually no air emissions.  Nuclear power
generation, therefore, leads to significant local, national, and global air quality benefits.
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Source: Reference 8.4-1, Volume II, Chapter 1, Table 10

Table 8.4-1 Reserve Margin Analysis (Reserve Margin with No Capacity Additions)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Peak 
Demand 
(MW)

22,302 22,598 22,885 23,066 23,334 23,612 23,925 24,198 24,487 24,778

Installed 
Capacity 
(MW)

26,017 26,017 26,017 26,017 26,017 26,017 26,017 25,897 25,897 25,601

Reserve 
Margin 
(%)

16.66 15.13 13.69 12.79 11.50 10.18 8.75 7.02 5.76 3.32

Capacity 
Shortage 
(MW)

--- --- 300 509 817 1137 1496 1930 2263 2893
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Source: Reference 8.4-1, Volume II, Chapter 1, Table 11

Table 8.4-2 Summary of Scenarios and Sensitivities

Scenario

10-Year Total 
Capacity 

Additions (MW)

20-Year Total 
Capacity 

Additions (MW)

10-Year Ending 
Reserve 

Margin (%)

20-Year Ending 
Reserve 

Margin (%)

Central Station 3,440 11,260 15.26% 15.52%

S
en

si
ti

vi
ty

 A
n

a
ly

se
s

High Load 6740 15,040 15.26% 15.63%

Low Load 660 7640 17.28% 15.95%

Reduced Import 3440 11,220 15.26% 15.40%

Expanded Transmission 2660 10,330 12.53% 12.56%

Emissions 3440 10,760 15.26% 16.04%

S
en

si
ti

vi
ty

 A
n

a
ly

se
s

High Load 6760 14,240 15.33% 15.26%

Low Load 320 7480 15.96% 17.69%

Renewable & Energy 
Efficiency

3026 10,079 16.25% 16.89%

Energy Efficiency Only 3249 10,261 16.09% 16.53%

Renewable Energy 3370 11,218 15.97% 16.28%

S
en

si
ti

vi
ty

 A
n

a
ly

s
e

s High Load 6699 14,698 15.98% 15.48%

Low Load 599 7238 18.07% 15.55%

Energy Efficiency 3,249 10,581 16.09% 15.73%

S
en

s
it

iv
it

y
 A

n
al

ys
es

High Load 6569 14,241 16.08% 15.45%

Low Load 1609 6781 23.11% 15.53%

Reduced Energy 
Efficiency Penetration

3267 10,700 15.69% 15.36%

Energy Efficiency with 
Renewable Energy 3028 10,359 16.25% 15.95%

S
en

si
ti

vi
ty

 A
n

a
ly

se
s High Load 6188 13,899 15.69% 15.28%

Low Load 2208 6579 26.70% 15.86%

Reduced Energy 
Efficiency Penetration

3386 10,518 17.10% 15.70%

Combustion Turbines Only 3520 11,200 15.54% 15.34%

S
en

si
ti

vi
ty

 A
n

a
ly

se
s

High Load
6720 14,880 15.20% 15.18%

Low Load
320 7680 15.96% 16.09%
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Table 8.4-3 Comparison of Scenarios Using Base Case Demand Assumptions (2006 – 2025)

Scenario
Combustion Turbines 

(MW)
Combined Cycle 

(MW)
Pulverized Coal 

(MW)
Nuclear/IGCC 

(MW)

Renewable 
Resources and 

Energy Efficiency 
(MW)

Central Station 1760 500 9000 0 0

Emissions 1760 1000 2000 6000 0

Energy Efficiency 1280 0 6500 0 2801

Renewable Energy 1920 500 8000 0 798

Energy Efficiency with 
Renewable Energy

1760 0 5000 0 3599

Combustion Turbines 
Only

11,200 0 0 0 0
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Chapter 9 Alternatives to the Proposed Action

The proposed action is issuance of a Combined License (COL) by the U.S. Nuclear Regulatory
Commission (NRC) to Detroit Edison to construct and operate a new baseload nuclear powered
electrical generating facility at the Fermi site (Fermi 3).  Detroit Edison’s objective is to obtain a COL
for Fermi 3.  If Detroit Edison receives a COL and decides to construct this facility, this would also
enable Detroit Edison to further utilize a site that it currently owns.

This chapter describes the alternatives to construction and operation of a new nuclear powered
electrical generating facility at the Fermi site and alternative power plant and transmission systems.
The following descriptions provide sufficient detail for the reader to evaluate the impacts of these
alternative generation options or power plant and transmission systems relative to those of Fermi 3.

The chapter is divided into four sections:

• No-Action Alternative (Section 9.1)

• Energy Alternatives (Section 9.2)

• Alternative Sites (Section 9.3)

• Alternative Plant and Transmission Systems (Section 9.4)

9.1 No-Action Alternative

The no-action alternative is taken here to mean that such factors as the denial of the necessary
Federal, State, regional, local, and/or affected Native American tribal agency permits, financing, or
some other factor unrelated to the need for electrical power could lead to Detroit Edison’s decision
not to proceed with the construction and operation of the proposed facility, even though the facility
is needed.

Detroit Edison’s intent, consistent with the intent of 10 CFR 52, is to obtain a COL for the potential
future construction and operation of a new nuclear powered electrical generating facility at the
Fermi site, i.e., Fermi 3.  In accordance with the intent of 10 CFR 51 (Subpart A, Appendix A.4), this
section describes the no-action alternative as well as the impacts that would result if the no-action
alternative is chosen (i.e., need for electrical power is not satisfied by construction and operation of
Fermi 3).

Chapter 8 provides an assessment of the need for new baseload electrical generation.  As
discussed in Section 8.2, electricity demand in the State of Michigan is expected to increase
approximately 1.2 percent annually for the foreseeable future.  Detroit Edison operates within the
ITCTransmission service area.  ITCTransmission operates within the Midwest Independent Service
Operator (Midwest ISO) regional reliability area as discussed in Chapter 8.  Without adding
electrical power generating capability, the Midwest ISO would not be able to maintain adequate
reserve electrical power margin.  Detroit Edison provides most of the electricity used in
southeastern Michigan.  If Detroit Edison took no action at all to meet growing electricity demands,
the ability of Detroit Edison to continue to supply low-cost, reliable electrical power to its customers
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would be impaired.  Consequently, it would be irresponsible for Detroit Edison or the State of
Michigan to take no action at all to meet the growing demands for electricity.

As evaluated in Chapter 8 and summarized in Section 8.4, it is shown that the Midwest ISO must
add baseload generating capacity to meet current and projected supply role deficit.  Furthermore,
as also discussed in Chapter 8, Detroit Edison (the primary supplier of electricity to southeast
Michigan) must add baseload generating capacity to meet project supply deficits.  The cancellation
of this project along with no action to replace (owner-controlled) capacity or purchase power could
(1) prevent Detroit Edison from ensuring a reliable supply of baseload energy, (2) compromise its
ability to meet baseload energy needs at an economic price, and (3) increase the State of
Michigan’s exposure to price volatility associated with reliance on natural gas-fired generation and
power purchases.

Given the need for power demonstrated in Chapter 8, in the absence of the proposed generation
capability, Detroit Edison and the State of Michigan would have to take action to meet reliability
goals and service area power needs, in order to mitigate adverse impacts to consumers and to the
broader economic productivity of the region.  Without having the proposed facility as an electrical
power resource, Detroit Edison could be forced to consider and/or pursue alternate ways of fulfilling
the need for electrical power as discussed below:

• Detroit Edison may choose not to pursue construction of any new electricity generation
capacity at the Fermi site, and thus the need for electrical power presumably must be met
by other alternative means that involve no new electricity generating capacity. These
alternatives would include such approaches as curtailment of electrical power, demand-side
management, energy conservation, and power purchased from other electricity providers.
Considerable uncertainty is involved in the treatment of a number of time-sensitive factors
normally considered in such an assessment. However, with the recognition of factors
shaping decisions in the marketplace, alternatives involving no new electricity generation
capacity are possible. This evaluation is discussed in Section 9.2.

• The required electrical power could be provided by the construction of new electricity
generating capacity using other generating alternatives rather than nuclear power. The new
capacity may be constructed at the Fermi site or at other, non-designated, “greenfield” sites.
Assessments of these alternatives are provided in Section 9.2, including combinations
thereof. It should be noted that Detroit Edison’s purpose in seeking the COL is to support
future construction and operation of a new nuclear powered electrical generating facility at
the Fermi site. This purpose is not only consistent with Detroit Edison’s overall business, but
also socioeconomic development and environmental protection strategies.

• It is also possible that some combination of the above approaches could be taken to provide
the equivalent of the electricity generating capacity lost by pursuing the no-action
alternative. For example, the needed capacity could be obtained by a certain amount of new
gas turbine electricity generation, combined with the purchasing of electricity from outside
the Detroit Edison system. Potential combinations of alternative energy sources are
considered in Section 9.2.
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Section 10.4 evaluates the overall benefit and cost of the proposed new facility.  If the proposed
facility was not constructed or operated, then the associated costs would not be incurred.  However,
as the overall assessment concludes that the project represents a significant benefit, it follows that
these additional benefits would not be realized under the no-action alternative.

9.2 Energy Alternatives

This section provides an analysis of possible alternatives to new nuclear generation of Fermi 3.

Subsection 9.2.1 discusses possible alternatives that do not require new generating capacity.
Subsection 9.2.2 discusses possible new generation alternatives.  In Subsection 9.2.2, some of the
alternatives that require new generating capacity are eliminated from further consideration and
discussion based on their availability in the region, overall feasibility, ability to supply baseload
power, or environmental consequences.  Subsection 9.2.3 discusses the specific alternatives, in
more detail, that were not eliminated in Subsection 9.2.2.  These possible alternatives are
investigated in further detail relative to specific criteria such as environmental impacts, reliability,
and economic costs.  Subsection 9.2.4 provides a summary and conclusions for this evaluation of
energy alternatives.

The information in this section relies, in part, on information in Chapter 8. Chapter 8 demonstrates
the need for power and related benefits to be generated by Fermi 3.  The following information is
included in Chapter 8, however, where appropriate, in lieu of repeating information in this chapter,
cross-references are provided to the information in Chapter 8.

Section 8.1 provides a description of the power system, an overview of the pertinent service area
and a discussion of regional relationships.  Sufficient detail is provided to gain an understanding of
the configuration in the State of Michigan and relationships with other entities.

Section 8.2 provides a description of the analysis performed to determine current and forecasted
energy needs in the State of Michigan.  The energy forecasts represent the aggregate product of
individual forecasts made by investor-owned, municipal, and cooperative utilities.  In addition to
assessing a base case growth forecast, cases considering low growth and high growth have also
been performed. Section 8.2 also discusses factors that can affect growth of demand; i.e.,
forecasting uncertainties, energy efficiency and conservation.

Section 8.3 provides a description of the analysis performed to determine energy supply resources.
Energy supply resources consist of the existing generating capability plus forecasted generating
capability plus (or subtracting) transmission capabilities in (or out) of the service area and
subtracting forecasted unit retirements.

Section 8.4 provides a description of the assessment of the need for power.  The assessment of the
need for power balances the current and forecasted demand against the current and forecasted
supply, while demonstrating that an adequate reserve margin is maintained.  The assessment
includes several different scenarios and sensitivities to provide a comprehensive and rigorous
evaluation.
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Pursuant to Executive Directive No. 2006-02 (Reference 9.2-30), the Michigan Public Service
Commission prepared and issued Michigan’s 21st Century Electric Energy Plan (Reference 9.2-3).
The plan is comprehensive in its scope and inclusive in its development.  It was developed with
input from more than 150 organizations.  Interested persons were divided into four Workgroups –
the Capacity Need Forum Update Workgroup, the Energy Efficiency Workgroup, the Renewable
Energy Workgroup, and the Alternative Technologies Workgroup.  These four Workgroups were
further subdivided into Teams.  In all, over 35 Workgroup/Team meetings and five large group
meetings were held, and approximately 4000 pages of documents were filed with, or prepared by,
the Public Service Commission Staff.  The website cited as part of Reference 9.2-3 was used to
post relevant information.  Workgroup reports, membership list, presentation handouts, participant’s
comments, and other draft documents can be found on the website.  The final Workgroup reports
are found in Reference 9.2-3, Appendix Volume II.

The 21st Century Electric Energy Plan satisfies the evaluation criteria of being (1) systematic; (2)
comprehensive; (3) subject to confirmation and; (4) and responsive to forecast uncertainty.  The
plan extends beyond Detroit Edison’s direct service area and addresses the needs for the State.
The planning period extends to 2025, or well beyond the planned date of commercial operation for
Fermi 3.  The bases for these conclusions are discussed in Subsection 8.1.5.

In addition to establishing the need for new baseload generation, it evaluates the means to provide
for the baseload generation.  The plan analysis is summarized in Section 8.4.  The plan analysis is
considered to reasonable and meets high quality standards.  The plan analysis of alternative
energy supplies considers both renewable and non-renewable fuels.

9.2.1 Alternatives Not Requiring New Generating Capacity

This subsection is meant to provide an assessment of the economic and technical feasibility of
meeting energy demand without building a new nuclear facility.  Alternatives to a new nuclear
facility include the following elements:

• Power purchases from other utilities or power generators (Subsection 9.2.1.1)

• Plant reactivation or extended service life (Subsection 9.2.1.2)

• Conservation or demand-side management measures (Subsection 9.2.1.3)

• Any combination of these elements that would be equivalent to the output of the project and
therefore eliminate the need (Subsection 9.2.1.4)

9.2.1.1 Power Purchases

The amount of additional generating capacity required in the East Central Area Reliability
Coordination Agreement area is expected to be approximately 20,000 Megawatts between 2006
and 2030 (Reference 9.2-1). Section 8.4 summarizes the capacity additions that are needed for the
forthcoming 10 and 20 year time periods in order to satisfy target reliability levels and reserve
margin requirements in the State of Michigan.  The discussion in Section 8.4 is based on analyses
performed to support Reference 9.2-3.  The Base Case analyses summarized in Section 8.4
conclude that in order to satisfy target reliability and reserve margin requirements, an additional
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10,000 to 11,000 MWe will be needed to be added in the next 20 years. Section 8.3 discusses the
capability for purchases for providing power to the State of Michigan, concluding that the current
capacity and options being considered can provide part of the projected need.

If power to replace the capacity of a new nuclear facility were to be purchased from sources within
the United States or a foreign country, the generating technology would likely be one of those
described in Subsection 9.2.2 (likely coal, natural gas, or nuclear).  The description of the
environmental impacts associated with the construction and operation of other technologies is
discussed in Subsection 9.2.2.  The environmental impacts from the generation source of the
purchased power alternative would still occur, but the impacts would occur somewhere else in the
region, nation, or in another country.

If the purchased power alternative is implemented, the environmental impacts of any new
transmission rights-of-way are unknown.  As discussed in Subsection 8.3.2, new transmission is
being considered in the State of Michigan.  The effects of the postulated new transmission
capability are factored in the evaluations summarized in Section 8.4.  The environmental impacts of
the power generation would be unknown due to the unknown technology and location of the power
generation (Reference 9.2-2).

As discussed in Section 8.4, the modeling performed included several different scenarios and
sensitivities.  One of the sensitivities considered is expanded transmission capability.  As discussed
in Reference 9.2-3, the expanded transmission capability sensitivity was not included beyond the
Base Case scenario for economic reasons.  Furthermore, as discussed in Reference 9.2-3, one of
the objectives of the State of Michigan is to “avoid undue reliance on energy produced by other
states.”  Thus, reliance on electrical power produced outside of the State of Michigan is contrary to
the objectives of Reference 9.2-3.

Accordingly, purchasing power from other utilities or power generators is not considered a
reasonable or environmentally preferable alternative to Fermi 3.

9.2.1.2 Plant Reactivation or Extended Service Life

The power plants that would likely provide capacity equivalent to the proposed Fermi 3 would be
coal-fired or natural gas-fired power plants. Subsection 8.3.3 discusses potential retirements of
baseload units in the State of Michigan.  As of January 2007, Michigan’s baseload power plants are
an average of 48 years old.  Fossil-fueled plants slated for retirement tend to be ones that are old
enough to have difficulty in economically meeting today’s restrictions on air containment emissions
and, as a result, would require extensive refurbishment to meet the more restrictive environmental
standards at great economic cost.  As a result the environmental impacts of a refurbishment
scenario are bounded by the coal-fired and natural gas-fired alternatives evaluated in
Subsection 9.2.2.

In this region there is not a potential for another nuclear plant to provide an alternative source by
reactivation or license renewal.  Power uprates for existing nuclear units would not be sufficient to
meet the projected demand shortfalls.  No nuclear plants are identified for retirement within the time
frame discussed in Subsection 8.3.3.  Continued operation of a nuclear plant would avoid the
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environmental impacts related to construction; thus continued operation of an existing nuclear plant
would have fewer environmental impacts than the construction of a new plant.  However, continued
operation of an existing plant does not provide additional generating capacity.  Retooling of Fermi 1
as a source of electrical generation is not considered a viable alternative due to plant size and the
current state of decommissioning activities.

Therefore, reactivation or extended service life are not considered reasonable and/or
environmentally preferable alternative energy sources.

9.2.1.3 Conservation or Demand-Side Management Measures

Demand-side management is the practice of reducing customers’ demand for energy through
programs such as energy conservation, efficiency, and demand management programs so that the
need for additional generation capacity is eliminated or reduced.  Demand-side management falls
into two general categories; active demand management and passive demand response programs.
Active demand management refers to action taken by utility to instantly decrease demand.  An
example of a program using active demand management is Detroit Edison’s air conditioning (AC)
cycling program.  Passive demand management programs rely on prices to incentivize consumer
behavior.  For example, the utility could provide customers with information regarding rates for
various times-of-day, and allow the customer to make the decision to selectively limit use at
expensive times.  Specific factors related to energy efficiency and conservation are addressed in
more detail in Subsection 8.2.2.2.

As part of Reference 9.2-3, the Statewide Utility Load Response programs were extensively
analyzed by the Energy Efficiency Workgroup.  The concepts of a statewide smart meter
implementation and smart rate programs were discussed as resource options.  Detroit Edison has a
sizable existing residential AC cycling program, with over 284,000 customers (as of January 2007).
The results of the study indicate that after 10 years of program expansion, 162 MWe of peak
demand reduction would be available, in addition to the 255 MWe of existing program capacity, for
a total of 417 MWe.  For the purposes of modeling input for the 2025 forecast, extrapolation of the
program to 2025 assumed that the maximum cumulative participation rate of 50 percent of the
potential market would be reached, resulting in 284 MWe peak demand reduction, in addition to the
255 MWe of existing program capacity, for a total of 539 MWe for a total annual cost during the 20th

year of programming of approximately $23.58 million.  Consumers Energy does not currently have
an existing AC cycling program.  Thus, projected demand reductions assume the start up of a new
program.  The results of Consumers’ study indicate that in the 10th year of operation, the program
will yield 151 MWe of peak demand reduction.  Extrapolation of the program for an additional 10
years yields a projected 215 MWe of peak demand reduction for a total annual cost during the 20th

year of programming of $5.19 million.

Section 8.4 demonstrates that the growth in baseload need is projected to be over and above the
potential effects of the conservation and energy efficiency.  The demand-side management
programs described above are aimed at managing the efficiency gains from peak load, not
baseload.  The impact of these programs, at best, could only moderate load growth and slightly
defer the need for additional baseload power, but not the need for Fermi 3 as shown in Section 8.4.
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In conclusion, Detroit Edison does not consider conservation alone to be a feasible alternative to
the proposed Fermi 3.

9.2.1.4 Combination of Alternative Elements

From an environmental impact standpoint, conservation could be considered in combination with
other sources.  Combinations of the viable alternatives (i.e., coal and natural gas) are addressed in
Subsection 9.2.3. Section 8.4 addresses combinations of alternative elements to provide the
required baseload power as part of the discussed sensitivity cases.  As shown in Section 8.4 and
Reference 9.2-3, combining the effects from conservation and power purchases are not sufficient to
provide the necessary baseload power in order to satisfy target reliability levels and reserve margin
requirements.

9.2.1.5 Conclusions

Based on the above discussion, there are no economic and technically feasible means of meeting
energy demand without constructing a new baseload generation facility.  As discussed in
Section 8.4, the nuclear option is preferable for providing this need for baseload generation.

9.2.2 Alternatives Requiring New Generating Capacity

This subsection discusses the possible alternative sources of energy and whether they could
reasonably be expected to commercially serve Detroit Edison’s baseload power needs in a manner
that is environmentally preferable to Fermi 3.  Each potential resource is assessed in terms of its
potential to provide the required baseload power offered by Fermi 3.  If a generating source is
determined to be viable pursuant to the review in this subsection, it is then compared with Fermi 3
in Subsection 9.2.3.  This assessment is premised on the installation of a facility that would
primarily serve as a large baseload generator and that any feasible alternative would also need to
be able to generate baseload power.  This subsection includes assessment of currently available
technologies as well as those that are projected to be available within the relevant time frame.
Technologies reviewed include fossil fuels, taking into account national policy regarding the use of
such fuels, as well as alternate/renewable resources available within the region.  Specifically, this
subsection covers:

• Renewable Fuels:

- Wind

- Solar Technologies: Photovoltaic Cells and Solar Thermal Power

- Hydropower

- Geothermal

- Wood Waste

- Municipal Solid Waste

- Other Biomass-Derived Fuels
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• Other Alternatives:

- Integrated Gas-Fired Combined Cycle (IGCC)

- Fuel Cells

• Non-Renewable Fuels:

- Oil-Fired

- Coal-Fired

- Natural Gas-Fired

During the lifetime of Fermi 3, it is reasonable to expect that technology will continue to improve on
its operational and environmental performance.  Thus, qualitative or quantitative analyses of future
relative competitiveness or impacts are subject to those uncertainties.  However, as in the case of
alternatives evaluated in Subsection 9.2.1, sufficient knowledge is available at this time to make
reasonable comparisons of the alternatives in the principal areas of cost and environmental
impacts.

9.2.2.1 Renewable Fuels

Generally, renewable resources are not of the scale or type to provide baseload power comparable
to the output of Fermi 3.  Figure 9.2-1 depicts the role of renewable energy consumption in the
United States as a total and as the individual contributors.  Table 9.2-1 depicts the average capacity
factors achieved by various renewable resource types nation-wide based on data from the Energy
Information Administration (EIA).  The information in Table 9.2-1 indicates that where viable, most
renewable resources are not generally able to provide baseload power or higher capacity outputs
equivalent to Fermi 3.  The non-baseload nature of these resources may be overcome in the future
with the development of nano-supercapacitors, energy storage devices such as compressed air
systems or large-scale battery systems, and deployment of significant transmission system
enhancements.  EPRI forecasts that not until the mid-2020s may nano-capacitor technology
become available for deployment (Reference 9.2-4).  Large-scale energy storage devices also
have not been advanced to the point of economic feasibility.  Until these technologies are
advanced, non-baseload resources such as solar and wind cannot provide baseload power.

Any comparison of economic or environmental viability between non-baseload or mid-range
capacity and baseload capacity would need to account for the diminished average available
capacity by proportionately reducing the non-baseload or mid-range capacity ratings by an
assumed technology-specific availability rating.  However, it is noted that the resulting average
available capacity is not equivalent to the reliability of a baseload unit (Reference 9.2-4).

Approximately three percent of the electricity energy currently sold to Michigan utility customers is
generated by renewable energy sources.  As part of the 21st Century Electric Energy Plan,
estimations of the potential renewable energy production were considered.  The following
renewable sources were considered:

• Landfill Gas
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• Anaerobic Digestion – converting organic wastes into methane to be used as fuel

• Cellulosic Biomass, including forestry and agricultural residues

• Wind

Solar electricity production was not explicitly included in the plan modeling since solar has
experienced only limited market penetration in Michigan at this time.  Although larger scale
production and continuing technological improvements are likely to make solar applications more
attractive in the future, the staff that developed the modeling scenarios did not anticipate sufficient
market penetration in the near-term to substantially change the modeling assumptions. Table 9.2-2
and Table 9.2-3 summarize capacity projections in MWe and total energy projections in GWh/year
for renewable energy sources based on a seven percent renewable portfolio standard (RPS) and a
10 percent RPS.  As part of the analyses discussed in Section 8.4, the modeling scenarios included
consideration of renewables at the assumed RPS shown in Table 9.2-2 and Table 9.2-3.

The following subsections address potential renewable resources.  The discussion for each
potential renewable resource includes several considerations; including: (1) status of technology
development, (2) capacity factors, (3) environmental issues, and (4) land use.

9.2.2.1.1 Wind

Figure 9.2-2 shows the annual average wind power in the United States.  As shown on
Figure 9.2-2, Michigan is a Class 2 wind power region.  Figure 9.2-3 shows the wind power
classification for the State of Michigan at 50 meters.  As shown in Figure 9.2-3, the inland regions
are considered relatively “Poor”; however, offshore wind classification ranges from “Good” to
“Outstanding.”  Michigan ranks 14th in terms of wind energy potential, but is currently well behind
other states in terms of installed wind generating capacity. (Reference 9.2-3) There are three
utility-scale wind turbines currently operating in Michigan – two in Mackinaw City and one in
Traverse City, which together account for 2.4 megawatts of installed wind energy.

While wind technology is expected to improve in capacity factor and, of course, is attractive due to
the renewable energy source characteristics, low capacity factors for wind generated power along
with excessive cost of energy storage devices make this source unacceptable as an alternative to a
baseloaded electricity generator.  As shown in Table 9.2-1, wind capacity factors range from
approximately 25 to 30 percent, well below the 90 to 95 percent required for a baseload plant
(Reference 9.2-5).  On average, wind resources would require 3.5 times as many MWe of installed
capacity to provide an average capacity level equivalent to that from baseload nuclear resources
with a capacity factor of 90 percent.  However, even after adjusting for average available capacity,
this capacity is not equivalent to that of a reliable baseload resource, given that in any point in time,
generation can range from zero to full capacity.  Furthermore, in general, there is a poor correlation
between wind output and peak demand.  In particular, wind tends to be unavailable on a hot
summer day when both baseload and peaking resources are most needed.

Another key consideration is land use.  In open, flat terrain, a utility-scale wind plant will require
about 60 acres per megawatt of installed capacity.  However, only five percent (three acres) or less
of this area is actually occupied by turbines, access roads, and other equipment; 95 percent



9-10 Revision 2
Feburary 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

remains free for other compatible uses such as farming or ranching (Reference 9.2-6).  Thus, for an
equivalent 1600 MWe of electrical generation, at least 4800 acres is required.  This does not factor
in the reduced capacity factor for wind.  Using the information that, on average, wind would require
3.5 times as many MWe installed capacity to provide an average capacity factor of 90 percent, the
required land commitment increases to 16,800 acres.

As discussed above and shown on Figure 9.2-3, the greatest potential for electrical generation from
wind are off-shore in the Great Lakes.  As discussed in Reference 9.2-29, wind turbines up to 4.5
MWe each are available.  Thus, for an equivalent 1600 MWe of electrical generation, approximately
350 wind turbines would be necessary.  This does not factor in the reduced capacity factor for wind.
Using the information that, on average, wind would require 3.5 times as many MWe installed
capacity to provide an average capacity factor of 90 percent.  In this event, up to approximately
1250 wind turbines would be necessary.  There would also be impacts due to the additional
transmission capability necessary to connect the wind turbines to the grid.  The principal
environmental impacts of such an installation would be those to aquatic ecological resources and
possibly aesthetic impacts.  Ecological impacts would occur during construction and could be
managed by choice of construction methods (for example, avoiding particularly sensitive habitats).
Aesthetic impacts would occur during operation of the wind installation and would depend on
distance from the shore and orientation in regard to shoreline communities.

In summary, wind power is not a reasonable alternative to provide for the baseload need that would
be served by Fermi 3 because of wind power’s lower capacity factor and land requirements.

9.2.2.1.2 Solar Technologies: Photovoltaic Cells and Solar Thermal Power

Consideration of solar technologies as an alternative to Fermi 3 must first focus on whether they
can be built as baseload capacity.  Due to their intermittent nature during the day and lack of
economic thermal storage devices at night, solar is not considered a baseload replacement option
compared to Fermi 3.  Concentrated solar power and photovoltaic distributed generation generally
are installed at the end-user location.  As shown in Table 9.2-1, average capacity factors for solar
range from 15 to 20 percent.  Storage capacity is not commercially available to serve as baseload
generation.  As noted by EPRI (Reference 9.2-4), improved technology for energy storage is
necessary to enable deployment of solar as a baseload source, and these advances are not
predicted to be achieved in the near term.

Figure 9.2-4 shows the solar photovoltaic resource potential in the United States.  As shown on
Figure 9.2-4, the State of Michigan has a potential generation of 4 KW-hrs per square meter from
photovoltaic.  This is low compared with other regions of the United States where the potential is up
to 6 to 7 KW-hrs per square meter.

Figure 9.2-5 shows the concentrated solar power resource potential in the United States.  As shown
on Figure 9.2-5, the State of Michigan has a potential generation of 3 to 4 KW-hrs per square meter.
This is low compared with other regions of the United States where the potential is up to 7 to 8
KW-hrs per square meter.
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Per Reference 9.2-2, it is estimated that 35,000 acres will be needed per 1000 MWe for
photovoltaic and 14,000 acres per 1000 MWe for solar systems.  This large amount of land use has
potential adverse environmental effects such as:

• The land is lost to other uses

• The loss of wildlife habitat or agricultural lands

• The potential for erosion to develop without proper controls

• Substantial visual impacts created.

In summary, solar power is not a reasonable alternative to provide for the baseload need that would
be served by Fermi 3 because of the relatively smaller potential for solar in the State of Michigan,
solar power’s lower capacity factor and high land requirements.  This is also consistent with the
conclusions in Reference 9.2-3.

9.2.2.1.3 Hydropower

Hydroelectric or hydropower has the ability to produce higher capacity factors than wind and solar.
Table 9.2-1 indicates that hydroelectric has average capacity factors between approximately 30 and
40 percent.  This is much less than the baseload requirement.  Michigan has an estimated 613
megawatts total of developable hydroelectric resources (Reference 9.2-7).  This is less than the
output of Fermi 3.

Land use for a large-scale hydropower facility is estimated to be quite large.  To provide 1000 MWe,
a hydropower facility is estimated to require about 1,000,000 acres (Reference 9.2-2).  Such
facilities are difficult to site as a result of public concern over flooding, destruction of natural
habitats, and alteration of natural river courses.

Because of the relatively low amount of undeveloped hydropower resources in Michigan and the
large land-use and related environmental and ecological resource impacts associated with siting
hydroelectric facilities large enough to produce 1600 MWe, it is concluded that hydropower is not a
feasible alternative to Fermi 3.

9.2.2.1.4 Geothermal

As shown in Table 9.2-1, geothermal energy has an average capacity factor of approximately 75 to
80 percent.  Other sources of information indicate that capacity factors for geothermal can reach 86
to 95 percent.  Thus, where available, geothermal is suitable for use as a baseload power source.

However, geothermal energy is not widely used as baseload power generation because of the
limited geographical availability of the resource and immature status of the technology
(Reference 9.2-2).  Geothermal plants are most likely to be sited in the western continental United
States, Alaska, and Hawaii, where hydrothermal reservoirs are prevalent.  As shown on
Figure 9.2-6, the only geothermal resource potential in the State of Michigan is geothermal heat
pumps.  Geothermal heat pumps are used for space heating and cooling, as well as water heating;
however, electricity generation is not possible with direct heat or geothermal heat pumps.  No
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feasible eastern location for geothermal capacity can serve as an alternative to a baseload nuclear
plant.

Therefore, a geothermal energy facility at or in the vicinity of Fermi 3 is not a viable alternative as a
baseload plant.

9.2.2.1.5 Biomass - Overall

Figure 9.2-7 shows the potential resource for biomass fuels in the United States.  This includes all
types of biomass fuels.  As shown on Figure 9.2-7, there are several areas of the United States that
have greater potential biomass resources than the State of Michigan.  Energy from biomass
consists of energy from wood waste, municipal solid waste and landfill gas, and other
biomass-derived fuels.  These individual constituents are discussed in more detail below.
Reference 9.2-8 summarizes the total biomass available in United States as a whole and in each
state.  Table 9.2-4 summarizes the information from Reference 9.2-8.

9.2.2.1.5.1 Wood Waste

As shown in Table 9.2-1, power generation from wood waste has an average capacity factor of
approximately 70 to 75 percent.  Thus, where available, wood waste can be used for baseload
power generation.

Presently, wood waste burning projects are effectively limited to small-scale facilities because
large-scale facilities are not economical.  These developments are opportunistic and located near
pulp, paper and paperboard industrial locations from which waste is available.

Additional development of wood waste generation is limited by the location and availability of wood
waste resources.  A report recently issued by the U.S. Department of Energy (DOE) and U.S.
Department of Agriculture (USDA) (Reference 9.2-9) found that the amount of forestland-derived
biomass that could be sustainably consumed nationally is approximately 368 million dry tons
annually, which is more than 2.5 times the current national level.  However the report cites
accessibility of terrain, transportation costs, labor availability and needed equipment as major
limiting factors in the expansion of biomass production.

Similar to coal-fired plants, wood waste plants require large areas for fuel storage and processing
and involve the same type of combustion equipment.  Estimates in Reference 9.2-2 suggest that
the overall level of construction impacts per megawatt of installed capacity would be approximately
the same as that for a coal-fired plant, although facilities using wood waste for fuel would be built at
smaller scales.

Reference 9.2-8 presents the current availability of biomass resources by state.  For the State of
Michigan, the total unused wood-derived biomass resource potential from forest residues, primary
mill waste, secondary mill waste and urban wood is 2598 thousand tons.  In order to provide a
similar capacity to Fermi 3, approximately 8.6 million tons per year of biomass fuel would be
needed.
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As of 2005, approximately 159 MWe was produced in the State of Michigan using wood-fueled
power plants.  If Michigan’s forest products industries were to rebound from recent plant closures
and expand, the analysis suggests that there would be sufficient biomass resources, on a
sustainable basis, to fuel roughly doubling Michigan’s existing wood-fueled power plants using only
the primary and secondary mill waste products. (Reference 9.2-3) This increase in this production
would still be much less than the electricity produced by Fermi 3.

Because of uncertainties associated with obtaining sufficient wood and wood waste to fuel a
baseload power plant, the ecological impacts of large-scale timber cutting (for example soil erosion
and loss of wildlife habitat), and high inefficiency, it is determined that wood waste is not a feasible
alternative to Fermi 3.

9.2.2.1.5.2 Municipal Solid Waste and Landfill Gas-Fired Facilities

As shown in Table 9.2-1, municipal solid waste (MSW) and landfill gas-fired (LGF) capacity factors
range from approximately 40 to 45 percent for MSW and 65 to 70 percent for LGF, well below the
90 to 95 percent required for a baseload plant.  The State of Michigan considers LGF facilities as a
renewable technology.  The Chicago Climate Exchange considers certain LGF generation facilities
to qualify as emission offset projects.

According to the EIA, in 2006, there were 3134 MWe of installed MSW and LGF projects throughout
the United States, representing a six percent reduction from the 3330 MWe installed nationwide in
2002 (Reference 9.2-22).  Site development of MSW projects is limited to landfill sites and is driven
by waste management considerations, such as limited availability of sites for landfills due to
permitting requirements and zoning restrictions.

An MSW facility has a footprint similar in size to that of a fossil fuel-fired generator, but also requires
landfill space to deposit non-hazardous ash residue.  Net overall landfill space is reduced as a
result of the combustion process.  A report by the National Renewable Energy Laboratory (NREL)
(Reference 9.2-8) presents the current availability of methane from landfills by state.  The annual
potential amount of this resource is 446,000 tons in the State of Michigan.  Given the dispersed
nature of this energy source and the relatively small quantities, LGF facilities could only serve a
small portion of an overall energy portfolio.

Due to low generation outputs, MSW and LGF are not reasonable alternatives to Fermi 3 as a
potential baseload resource.

9.2.2.1.5.3 Other Biomass-Derived Fuels

In addition to wood and MSW fuel, several other biomass-derived fuels are available for fueling
electric generators, including burning crops, converting crops to a liquid fuel such as ethanol, and
gasifying crops (including wood waste).  These are primarily agriculture-derived biomass.  As
shown in Table 9.2-1, average capacity factors for these other biomass-derived fuels are less than
65 percent, with the average for the years 2002–2006 of approximately 40 to 55 percent.  These
capacity factors are well below the 90 to 95 percent required for a baseload plant.
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From Table 9.2-4, the current availability of agriculture-derived biomass resources in the State of
Michigan (crop residues, methane from manure management and switchgrass) total approximately
5067 thousand-tons per year.

The 21st Century Electric Energy Plan indicates that, in practice, each MWe of wood-fueled electric
power uses approximately 10,000 tons of wood residues per year.  Michigan is estimated to have
an additional 27.5 million dry tons of biomass available that, in theory, could fuel more than 2,750
MWe of generation each year.  To account for competing land uses, high transportation costs for
agricultural and forestry residues (effectively limiting the distance from resource lands to biomass
generating facilities), and stiff global competition in the paper and forest products industries, a
relatively high percentage of the theoretical potential generation is excluded in the plan studies.

Currently, the use of energy crops in the United States is primarily focused on producing ethanol for
use in the transportation sector.  Energy crops as feedstock for large-scale generation have not
enjoyed the same attention or level of development. Subsection 8.3.8 of Reference 9.2-2 states
that energy crop technology is uneconomical when compared with traditional sources of baseload
generat ion.   According to the United States Cl imate Change Technology Program
(Reference 9.2-11), energy crop technology for generation is not expected to approach goal levels
until 2020, mainly due to cost inefficiencies and a lack of commercial demonstration.  Factors that
may hinder growth in biomass resource include urbanization of farm lands, increased demand in
the international meat and food grain markets, and soil erosion caused by harvesting of biomass
resources.

Because of the lower efficiency of these plants (approximately 30 percent), the land use
requirements are many times greater than the land required to support Fermi 3.  On an energy
equivalent basis, the acreage required to support 1000 MWe of baseload generation is
approximately 500,000 acres (Reference 9.2-12).  Subsection 8.3.8 of Reference 9.2-2 indicates
that a crop-fired plant would have similar construction impacts and operational impacts as a
wood-fueled plant.

Based on the above discussion and the current status of technological advances, it is determined
that none of these technologies have progressed to the point of being competitive on a large scale
or of being reliable enough to replace a large baseload plant.  For these reasons, it is concluded
that such fuels do not offer a feasible alternative to Fermi 3.

9.2.2.2 Other Alternatives

9.2.2.2.1 Integrated Gasification Combined Cycle

IGCC is an emerging, advanced technology that combines modern coal gasification technology
with both gas turbine and steam turbine power generation.  Compared to conventional pulverized
coal-fired plants, the technology is substantially cleaner because major pollutants can be removed
from the gas stream prior to combustion.

The IGCC process generates much less solid waste than the pulverized coal-fired alternative.  The
largest solid waste stream produced by IGCC installations is slag, a sand-like marketable
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by-product.  Slag production is a function of the fuel ash content.  The other large-volume
by-product produced by IGCC plants is sulfur, which is extracted during the gasification process
and can be marketed rather than placed in a landfill.  IGCC units do not produce ash or scrubber
wastes.

Today’s IGCC technology still needs operating experience for widespread expansion into
commercial-scale, utility applications.  Each major component of IGCC has been broadly utilized in
industrial and power generation applications.  However, the joining of coal gasification with a
combined cycle power block to produce commercial electricity as a primary output is relatively new.
This has been demonstrated at only a handful of facilities around the world, including five in the
United States.  Experience has been gained with the chemical processes of gasification and the
impact of coal properties on the IGCC areas of design, efficiency, economics, etc.  System reliability
is still relatively low, as compared to nuclear plants.  There are also problems with the process
integration between gasification and power production.

An IGCC facility is not a reasonable alternative to Fermi 3, because IGCC technology currently is
not cost-effective and requires further research to achieve an acceptable level of reliability.

9.2.2.2.2 Fuel Cells

Fuel cell technology offers a number of very attractive characteristics from an environmental impact
standpoint in that they work without combustion and the associated environmental impacts.  Power
is produced electro-chemically by passing a hydrogen-rich fuel over an anode, air over a cathode,
and then separating the two by an electrolyte.  The only by-products are heat, water, and carbon
dioxide.  Hydrogen fuel can come from a variety of hydrocarbon resources by subjecting them to
steam under pressure.  Natural gas is typically used as the source of hydrogen.

Phosphoric acid fuel cells are generally considered first-generation technology.  Higher
temperature, second-generation fuel cells achieve higher fuel-to-electricity and thermal efficiencies.
The higher temperatures contribute to improved efficiencies and give the second-generation fuel
cells the capability to generate steam for cogeneration and combined-cycle operations.

According to the EIA’s Annual Energy Outlook in 2007 (Reference 9.2-1), fuel cells are not
projected to provide any measurable source of electric generation through 2030.  On a per-KW
basis, the installed costs (EIA assumes that the installed cost of a 10 MWe fuel cell unit in 2006 is
$4520/KW (Reference 9.2-13), plus variable operating plus maintenance costs for a fuel cell facility
greatly exceed those of any other commercial-scale generating technology.  The capital cost of
advanced fuel cells is projected to remain uncompetitive with traditional sources of generation and
the United States does not have an established hydrogen fuel supply structure.  Hydrogen fuel is
expensive and, like natural gas, from which it is derived, it has a volatile price history.  Because of
its high marginal cost, a fuel cell would most likely be used in periods of peak electricity demand.
Moreover, because fuel cell technology has a short operating history, the lifespan of a fuel cell unit
is uncertain.
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For the preceding reasons, it is concluded that a fuel cell energy facility located at or in the vicinity
of the Fermi site would not be a reasonable alternative to Fermi 3 for generation of baseload
electricity.

9.2.2.3 Non-Renewable Fuels

9.2.2.3.1 Oil-Fired Power Generation

The EIA projects that, because of higher fuel costs and lower efficiencies, oil-fired plants will not
provide new power generat ion capacity in the United States through the year 2030
(Reference 9.2-1).  Oil-fired generation is more expensive than either the nuclear or coal-fired
generation options.  In addition, future increases in oil prices are expected to make oil-fired
generation increasingly more expensive than coal-fired generation.  The high cost of oil has
resulted in a decline in its use for electricity generation.  In Subsection 8.3.11 of Reference 9.2-2, it
is estimated that construction of a 1000 MWe oil-fired plant would require about 120 acres of land.

For the proceeding reasons, it is concluded that an oil-fired plant at the Fermi site would not be an
economical alternative to construction of a 1600 MWe nuclear power generation facility, operated
as a baseload plant.

9.2.2.3.2 Coal-Fired Generation

Pulverized coal-fired steam electric plants provide the majority of electric generating capacity in the
United States, accounting for about 50 percent of the electricity generated and about 32 percent of
summer electric generating capacity in 2005.  Detroit Edison operates coal-fired power plants in the
southeastern area of the State of Michigan; also referred to as the ITCTransmission service area.
As discussed in Section 8.3, approximately 57 percent of the electrical generation in the
ITCTransmission service area is from coal-fired generation.  Furthermore, as discussed in
Section 8.3, almost 50 percent of the active generation requests in the State of Michigan are for
new coal-fired generation.

The environmental impacts of constructing a typical pulverized coal-fired power plant are well
known.  Conventional pulverized coal-fired boilers have been sized to take advantage of the
economies of scale, at over 300 MWe.  Both primary technologies for generating electrical energy
from pulverized coal are considered: conventional pulverized coal boiler and fluidized bed
combustion.

In conventional pulverized coal-fired power plants, pulverized coal is blown into a combustion
chamber of a boiler and ignited.  The released heat converts water in the boiler into steam.  This
high pressure steam is applied in a steam turbine to produce electricity.  Flue gas is cleaned of
significant fractions of major pollutants such as oxides of nitrogen (NOx), oxides of sulfur (SOx),
and particulates.

Fluidized bed combustion (FBC) is an advanced electric power generation process.  The FBC
method is similar overall to conventional pulverized coal-fired boilers, but differs in the combustion
process and content.  FBC reduces the formation of gaseous pollutants by better controlling coal
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combustion parameters and by injecting a sorbent (such as crushed limestone) into the combustion
chamber along with the fuel.  Crushed fuel mixed with the sorbent is fluidized on jets of air in the
combustion chamber.  Sulfur released from the fuel as sulfur dioxide (SO2) is captured by the
sorbent in the bed to form a solid compound that is removed with the ash.  The resultant by-product
is a dry, benign solid that is potentially a marketable by-product for agricultural and construction
applications.  More than 90 percent of the sulfur in the fuel is captured in this process.  NOx
formation in FBC power plants is lower than that for conventional pulverized coal boilers because
the operating temperature range is below the temperature at which thermal NOx is formed.

FBC power plants are currently limited to a maximum size of approximately 265 MWe.  Although a
multi-unit facility could be built, this would not be able to benefit from the economies of scale
associated with a 1600 MWe project.  Also, the lower operating temperature of the FBC system
lowers efficiency levels as compared to conventional pulverized coal boilers.  Due to the limited size
of available units, and lower thermal efficiency, FBC is not a reasonable alternative to Fermi 3.

To improve the thermal efficiency of the FBC technology, a new type of FBC boiler is being
proposed that encases the entire boiler inside a large pressure vessel.  Burning coal in a
pressurized fluidized bed combustion (PFBC) boiler results in a high-pressure stream of
combustion gases that can spin a gas turbine to make electricity, then boil water for a steam
turbine.  It is estimated that efficiencies for PFBC systems would eventually exceed 50 percent.
The PFBC technology is currently in the demonstration phase in most of the world and is not a
feasible alternative for the proposed Fermi 3 project at this time.  Barriers in commercial
deployment opportunities of second-generation PFBC systems arise due to slow progress in hot
gas filter development, high turbine costs, and complex plant integration.  With the current state of
technology development and projections for the future, it remains uncertain whether advanced
PFBC systems can achieve the DOE goal of 20 to 25 percent reductions in electricity cost as well
as capital cost reductions relative to current pulverized coal-fired power plants.

The United States has abundant low-cost coal reserves, and the price of coal for electric generation
should increase at a relatively slow rate.  Pulverized coal-fired power plants are likely to continue as
a reliable energy source well into the future, assuming environmental constraints do not cause the
gradual substitution of other fuels.  Even with recent environmental regulation, new coal-fired
capacity is expected to be an affordable technology for reliable, near-term development.

Based on the well-known technology, fuel availability, and generally understood environmental
impacts associated with constructing and operating a coal-fired power plant, it is considered a
reasonable alternative and is therefore evaluated further in Subsection 9.2.3.

9.2.2.3.3 Natural Gas-Fired Generation

Natural gas-fired generation using combined-cycle turbines is a technology that is available.  In
recent years, new electric generation in the State of Michigan has been limited to natural gas-fired
power plants.  As discussed in Chapter 8, natural gas-fired power plants represented approximately
10 percent of the State’s generating capacity in 1992, but now represent approximately 29 percent
of the generating capacity.  These plants were built by independent power producers (IPPs).  Many
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IPPs have subsequently gone through bankruptcy as a rise in natural gas prices over the past
several years made even the most efficient plants uneconomical to run for more than a few hours
per year.  Market prices driven by natural gas costs expose Michigan to volatile electricity prices.  It
is also noted that there are only limited interconnection requests for natural gas-fired generation in
the active queue for the State of Michigan.

However, given that natural gas-fired generation is a well-known technology, has reasonable fuel
availability, and environmental impacts associated with constructing and operating a natural
gas-fired power plant are generally understood, it is considered a reasonable alternative to Fermi 3
and is therefore evaluated further in Subsection 9.2.3.

9.2.2.4 Evaluation of Combinations of Alternatives

This subsection considers whether combinations of alternatives could generate baseload power in
an amount equivalent to Fermi 3.  There are numerous possible combinations of power sources
and the amount of output of each source.  For the renewal of licenses pursuant to 10 CFR 54, the
NRC has previously determined that expansive consideration of combinations would be too
unwieldy given the purposes of the alternatives analysis (Reference 9.2-2).

The following analysis provides the basis for evaluating whether a combination of alternative
energy sources is a viable option and, if so, whether it provides any different in environmental
impacts with respect to evaluating possible alternative to Fermi 3.  Subsection 9.2.2.4.1 evaluates
whether any combination of renewables with non-renewable fuels is a viable and reasonable
means of providing baseload power.  Subsection 9.2.2.4.2 evaluates whether any combination of
non-renewable fuels provides a different set of environmental impacts than individual
non-renewable fuel facilities such that a separate analysis of the environmental impacts of the
combination is necessary.

9.2.2.4.1 Combinations of Alternatives Involving Renewable Fuels

As discussed in Subsection 9.2.2.1, renewable resources are not of the scale or type to provide
baseload power.  Wind and solar are not feasible on their own to generate the equivalent baseload
capacity or output of Fermi 3 because of the intermittent nature of the resources.  As discussed
below, no combination of renewable fuel and a non-renewable fuel facility is a viable alternative to
provide baseload generation at the capacity of Fermi 3.  In addition, as summarized in Section 8.4,
the plan analysis concludes that renewables alone are not sufficient to meet projected electricity
demands.  For all scenarios examined, baseload generation from sources such as natural gas, coal
and/or nuclear are required in addition to renewables and energy efficiency in order to meet the
projected demands.  In these cases, the use of renewables reduces the requirements for natural
gas, coal and/or nuclear but it does not replace the requirements for these sources.

Wind and Non-Renewable Fuels

As discussed above wind power is considered by the industry as an intermittent, non-baseload
generation resource.  Accordingly, any combination of wind power with a non-renewable fuel facility
would require not only that two facilities be built (the wind facility and the non-renewable fuel facility)
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with the concomitant construction impacts of each, but that based on wind power’s lower capacity
factor the reduction in emissions would conservatively be only approximately 25 to 30 percent.
Accordingly, a combination of a wind power with non-renewable fuel facility is not a viable or
reasonable alternative.

Photovoltaic Cells, Solar Thermal Power and Non-Renewable Fuels

A combination of photovoltaic cells, solar thermal power, and a non-renewable fuel facility would
require, and have the impacts of, construction of two separate facilities.  Also, like wind power, a
conservative assumption for the effect of such a facility on the air emissions and solid waste
associated with a non-renewable fuel facility would be an approximate reduction of 15 to 20
percent.  Due to the low capacity factor for a solar resource, although the combination of solar and
non-renewable fuels may be viable on a small-scale, it is not a reasonable alternative to the
baseload that would be generated by Fermi 3.

Biomass, Wood Waste, Fuel Crops and Non-Renewable Fuels

A combination of biomass resources and non-renewable fuel facility would require, and have the
impacts of, construction of several separate facilities.  Given the relatively small scale of the
biomass facilities, in order to compensate for a reasonable percentage of the non-renewable fuel
source, several such facilities would be required.  A combination of such facilities with a
non-renewable fuel facility also has land impacts in the case of fuel crops.  Therefore, due to the
lower capacity output and high resource usage required, a combination of biomass, wood waste,
fuel crops with a non-renewable fuel facility is not a viable or reasonable alternative.

MSW and Non-Renewable Fuels

As discussed in Subsection 9.2.2.1.5.2, MSW projects have historically maintained capacity factors
of 40 to 45 percent.  Site development of MSW projects is limited to landfill sites and is driven by
waste management considerations.  Due to permitting requirements and zoning restrictions, there
are limited opportunities for such facilities.  Therefore, a combination of MSW and non-renewable
fuel alternative is not a viable or reasonable alternative.

9.2.2.4.2 Combinations of Alternatives Involving Non-Renewable Fuels

Any combination of coal-fired and natural gas-fired power plants would have the characteristics
addressed in Subsection 9.2.3, below.  In the analysis presented in Subsection 9.2.3, nether
coal-fired or natural gas-fired generation is environmentally preferable to Fermi 3.  Thus, it follows
that, no combination of coal-fired and natural gas-fired generation will be environmentally
preferable.

9.2.3 Assessment of Competitive Alternative Energy Sources and Systems

This subsection analyzes the possible alternative energy sources and systems and evaluates their
ability to have an appreciable reduction in the overall environmental impact.  Based on the
evaluation in Subsection 9.2.2, above, the alternative energy sources evaluated in this subsection
are coal-fired generation, natural gas-fired generation, and a combination of sources.
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9.2.3.1 Coal-Fired Generation

In general, the environmental impacts of constructing a typical coal-fired power plant are well
known because coal, as discussed earlier, is the most prevalent type of central generating
technology in the United States.  The impacts of constructing a large coal-fired power plant at a
“greenfield” site can be substantial, particularly if it is sited in a rural area with considerable natural
habitat (Reference 9.2-2).

9.2.3.1.1 Land Use and Related Impacts to Ecology

Since this alternative would involve new construction, one key environmental impact area is land
use.  In Reference 9.2-2 it is estimated that approximately 1700 acres would be needed for a 1000
MWe coal-fired power plant.  This estimate would be scaled up for the approximately 1600 MWe
capacity of the proposed coal-fired alternative (i.e., 2720 acres), which is considerably larger than
that required for Fermi 3 (approximately 302 acres total, including permanent and temporary
impacts).  The Fermi site is approximately 1260 acres total, as noted in Section 2.2.  Thus, the
current site would not support a comparable sized coal-fired power plant.

Since large quantities of coal and lime (or limestone) would be delivered via rail line, new
construction would be required to support railcar turnaround facilities.  Given the substantial land
use (relative to Fermi 3), the associated impacts related to land clearing, erosion and
sedimentation, air quality from construction vehicles, impact to the ecology, etc., would be
proportionally much greater for the coal-fired alternative.

In Reference 9.2-2, it is estimated that approximately 22,000 acres would be affected for mining the
coal and disposing of the waste to support a 1000 MWe coal-fired power plant during its operational
life.  Thus, the equivalent land usage requirement for 1600 MWe coal-fired production would be
approximately 35,200 acres.  In contrast, based on estimates discussed in Reference 9.2-2,
uranium mining and processing required to supply fuel during the operating life of a nuclear facility
of 1600 MWe capacity would be approximately 1600 acres.

9.2.3.1.2 Waste Generation and Emissions

It is assumed that the new coal-fired power plants would primarily use western sub-bituminous coal
– similar to the current fleet of Detroit Edison coal-fired power plants.  It is estimated that the
proposed power plant would consume approximately 7 million tons/yr of pulverized sub-bituminous
coal with corresponding ash content (determined from information in Reference 9.2-14 for Detroit
Edison historical coal usage versus power generation).  Lime or limestone, used in the scrubbing
process for control of sulfur dioxide emissions, is injected as a slurry into the hot effluent
combustion gases to remove entrained sulfur dioxide.  The lime-based scrubbing solution reacts
with sulfur dioxide to form calcium sulfite, which precipitates and is removed from the process as
sludge.

As discussed in Reference 9.2-27, coal combustion products (CCP) are among material targeted
by the U.S. Environmental Protection Agency (EPA) Resource Conservation Challenge (RCC).
The RCC is designed to facilitate changes in the economics and practice of waste generation,
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handling, and disposal (e.g., by promoting market opportunities for beneficial use).  Currently, the
most common beneficial uses for CCPs are as a replacement for virgin materials in concrete and
cement making, structural fill and gypsum wallboard.  Reference 9.2-27 summarizes results from
the most recent survey of generators of CCPs.  These results show the application uses for the
CCPs along with the total utilization rate for each of the CCPs.  For example, the utilization rate for
gypsum from the flue gas desulphurization (FGD) process accounts is approximately 77 percent,
the majority of the use of FGD gypsum is as a substitute for virgin gypsum in wallboard
manufacturing.  The total CCP utilization rate for all CCPs combined is 40 percent.  The EPA goals
discussed in Reference 9.2-27 include achieving an overall 50 percent beneficial use of CCPs by
2011.

Even with current recycling levels and the EPA goals for increasing the recycling levels, there is still
a considerable amount of waste products for disposal.  Waste impacts to groundwater and
surface-water could extend beyond the operating life of the power plant if leachate and runoff from
the waste storage area occurs (Reference 9.2-14).

9.2.3.1.3 Air Quality and Human Health

Dust emissions from construction activities for a coal-fired power plant would be similar to those
from any similar construction project.  Such emissions would be temporary, mitigated using best
management practices, and therefore SMALL.

During its operating life, the emissions profile regarding air quality from coal-fired generation will
vary significantly from that of a nuclear power generation because of emissions of sulfur oxides,
nitrogen oxides, carbon monoxide, particulates, and other constituents.  A coal-fired power plant
would also have unregulated carbon dioxide emissions that many scientists believe contribute to
global warming.  The assumed plant design would minimize air emissions through a combination of
boiler technology and post-combustion pollutant removal. Estimates for the coal-fired alternative
emissions for particulate matter (PM), nitrogen oxides (NOx), sulfur oxides (SOx), carbon dioxide
(CO2), and mercury are as follows (Table 9.2-5):

• PM – 48 tons per year.

• NOx – 1,330 tons per year

• SOx – 2,260 tons per year

• CO2 – 17,750,000 tons per year

• Mercury – 0.1 tons per year

The acid rain requirements of the Clean Air Act (42 U.S.C. 7491) capped the nation’s sulfur dioxide
emissions from power plants.  An operator would have to obtain sufficient pollution credits either
from a set-aside pool or purchases on the open market to cover annual emissions from the plant.
The market based allowance system used for sulfur dioxide emissions is not used for NOx
emissions.  A new coal-fired power plant would be subject to the new source performance standard
for such plants (40 CFR 60.44a(d)(1)), which limits the discharge of any gases that contain NOx
(expressed as nitrogen dioxide).
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It is further noted that coal-fired power plants are expected to be subject to some form of additional
cost related to carbon dioxide.  As discussed in Reference 9.2-3:

The urgent problem of global climate change is expected to be addressed at the federal
level within the next five years.  While there are no known state proposals to tax carbon
dioxide, discussion at the federal level is heating up, and it would be imprudent not to
consider that such a tax, or other greenhouse gas controls, could emerge in the near future.

As further noted, carbon dioxide emissions regulation could substantially raise the cost of electricity
produced by conventional coal.  In addition to the expected federal actions, the State of Michigan is
also considering implementing actions to reduce emissions.  By order of the Governor of the State
of Michigan, the Michigan Climate Action Council (MCAC) was established as an advisory board to
the Michigan Department of Environmental Quality (MDEQ).  Reference 9.2-28 provides an interim
report providing short-term, mid-term, and long-term emissions reduction goals for Michigan.

A new coal-fired power plant in southern Michigan would likely need a prevention of significant
deterioration permit and an operating permit under the Clean Air Act.  The plant would need to
comply with the new source performance standards for such plants in 40 CFR 60 Subpart Da.  The
standards establish emission limits for particulate matter and opacity (40 CFR 60.42a), sulfur
dioxide (40 CFR 60.43a), and nitrogen oxide (40 CFR 60.44a).

The EPA has various regulatory requirements for visibility protection in 40 CFR 51, Subpart P,
including specific requirements for review of any new major stationary source in an area designated
as attainment or unclassified for criteria pollutants under the Clean Air Act (40 CFR 51.307(a)) and
areas designated as nonattainment under the Clean Air Act (40 CFR 51.307(b)).  The majority of
Michigan has been classified as attainment or unclassified for criteria pollutants (40 CFR 81.323).
Maintenance areas for the 8-hour ozone standard include Monroe County and seven other counties
in the Detroit-Ann Arbor area.  Nonattainment areas for PM2.5 include Monroe and six other
counties in the Detroit-Ann Arbor area.

Section 169A of the Clean Air Act establishes a national goal of preventing future and remedying
existing impairment of visibility in mandatory Class I Federal areas when impairment occurs
because of air pollution resulting from human activities.  In addition, EPA regulations provide that,
for each mandatory Class I Federal area located within a State, the State must establish goals that
provide for reasonable progress toward achieving natural visibility conditions.  The reasonable
progress goals must provide for an improvement in visibility for those days on which visibility is
most impaired over the period of the implementation plan and ensure no degradation in visibility for
the least visibility-impaired days over the same period (40 CFR 51.308(d)(1)).  If a new coal-fired
power plant were located close to a mandatory Class I area, additional air pollution control
requirements could be imposed.  Isle Royale National Park and Seney National Wildlife Refuge are
Class I areas in the State of Michigan where visibility is an important value (40 CFR 81.414).  Both
of these areas are located in the Upper Peninsula of Michigan.  Air quality in these areas would not
likely be affected by a coal-fired power plant at an alternate site in southern Michigan in the vicinity
of the Fermi site.  In addition, there are no Class I areas in the State of Ohio. (Reference 9.2-17)
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Reference 9.2-2 did not quantify emissions from coal-fired power plants, but implied that air impacts
would be substantial.  Reference 9.2-2 also mentioned global warming from unregulated carbon
dioxide emissions and acid rain from sulfur oxides and nitrogen oxide emissions as a potential
impact.  Adverse human health effects, such as cancer and emphysema, have been associated
with the products of coal combustion.

Overall, it is concluded that air quality impacts from coal-fired generation would be MODERATE.
The impacts would be clearly noticeable, but would not destabilize air quality.

9.2.3.1.4 Cooling System Considerations, Water Use, and Related Impacts to Ecology

The NRC evaluated the coal-fired power plant with both open and closed cycle cooling systems
(Reference 9.2-2).  In general, in either case, intake and discharge would be designed to comply
with state and federal standards.  As discussed in Reference 9.2-2, the closed-cycle system would
require slightly more land, but the difference is insignificant relative to the overall land use
requirement noted above.  The open-cycle system, with a higher intake and discharge flow rate,
could have greater potential impacts, e.g., impingement and entrainment of fish and thermal
impacts, to the aquatic ecosystem.  The closed-cycle system would typically rely on large natural
draft cooling towers or mechanical fan-cooled cooling towers.  The trade-off in this case would be
the evaporation, drift, and other impacts from the cooling tower, including discharge of dissolved
solids to Lake Erie of cooling tower blowdown.  The decreased intake flow rate of the closed-cycle
system would have less impact on the aquatic ecosystem (e.g., impingement and entrainment
mortalities) and less thermal impact on the receiving water body.  Water use impacts depend on the
volume of water required and the characteristics of the receiving body.

Similar to Fermi 3, the bulk of the coal-fired power plant’s raw water makeup is assumed to come
from Lake Erie.  As shown on Figure 2.1-4, a new cooling system intake structure on the lake would
be required, resulting in temporary impact during construction.  However, as evaluated for Fermi 3
in Chapter 4 and Chapter 5, neither the construction nor operation of the coal-fired power plant’s
intake would be expected to have a significant impact on surface-water.  The coal-fired power
plant’s discharge to the lake would be expected to have impacts comparable to those of Fermi 3,
i.e., not significant.

If the coal-fired power plant were placed on an alternate site, there could be impacts depending on
available surface-water and groundwater sources.  In any case, appropriate permits would govern
and limit surface-water and groundwater use and impacts.  Overall, the impacts are expected to be
SMALL.

9.2.3.1.5 Socioeconomics

The coal-fired power plant would require an estimated construction work force of 2500 workers over
a five year period.  Thus, surrounding communities would experience demands for housing and
public services.  And following the conclusion of construction, the communities would then
experience the loss of some portion of these construction jobs.  With this workforce, area roads
would experience increased traffic loads to and from the construction site (Reference 9.2-2).
Fermi 3 expects a construction workforce of 2900 over a comparable five to six year period.
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With the slightly smaller construction workforce (2500 vs. 2900), socioeconomic impacts could be
expected to be slightly smaller in comparison to Fermi 3.  As was the case in the construction of
Fermi 2, these impacts related to the workforce would likely be dispersed over a relatively large
geographic area that includes the southern suburbs of Detroit.  While the commuting workforce
would come from communities surrounding the construction site, many would likely originate from
Detroit and Ann Arbor suburban area due to services available there.  Based on an assessment of
current highway capacities around the Fermi site and considering reasonable assumptions
regarding carpooling and management of shift changes (Subsection 4.4.2), there would be little
overall difference in impacts between the coal-fired alternative and Fermi 3.

Providing some offset to these impacts would be benefits related to construction and operation.  In
the short term, during construction, some portion of surrounding communities could be expected to
find employment in construction jobs at the site.  In the long term, the tax base would increase for
affected communities.  Both of these benefits would be proportionally larger for Fermi 3.  Thus,
while the Fermi 3 workforce is greater than that of the coal-fired power plant, the impacts will be
short term and mitigated by dispersion over several relatively populous counties and improved
transportation routes.  Impacts would be offset, to some degree, by a proportionally larger
employment opportunity and tax base associated with Fermi 3.

Fermi 3 was evaluated to have no significant adverse environmental or human health impacts;
therefore, no potential disproportionate impacts to low income and/or minority groups are expected.
See the review of environmental justice in Section 4.4 and Section 5.8 for additional detail.  These
conclusions would be unchanged for a coal-fired power plant.

9.2.3.1.6 Transportation and Fuel Cycle Impacts of a Project Compared to the Coal-Fired 
Alternative

Table S-3 of 10 CFR 51.51 summarizes environmental impact data associated with the uranium fuel
cycle. Section 5.7 demonstrates the applicability of the Table S-3 environmental and human health
effects for Fermi 3.

The environmental impacts associated with transporting fresh fuel to and spent fuel and waste from
a 1000 MWe light water reactor (LWR) are summarized in Table S-4 of 10 CFR 51.52. Section 3.8
demonstrates that the environmental impacts of transportation of fuel and radioactive wastes for
Fermi 3 SMALL.

Both Table S-3 and S-4 compilations are based on reference LWR reactors with a specific MWe
output.  Therefore, the environmental impacts are scaled appropriately to estimate impacts
associated with the target site capacity of 1600 MWe of Fermi 3.  However, in general, given the
assessments of Fermi 3 provided in Section 3.8 and Section 5.7, it can be concluded that the
expected impacts associated with the uranium fuel cycle and transportation of nuclear fuels for
Fermi 3 would be consistent with that compiled by the NRC in Tables S-3 and S-4.  Thus, given the
assessments in Section 3.8 and Section 5.7 and in consideration of the above discussion of
coal-fired power plant waste generation, impacts to air quality, and human health, the coal-fired
power plant would not be expected to be an environmentally preferable alternative.
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9.2.3.1.7 Coal-Fired Generation Conclusion

In conclusion, as discussed above, coal-fired generation is not expected to be an environmentally
preferable alternative.  This conclusion is based on significantly increased air emissions and land
usage requirements.

9.2.3.2 Natural Gas-Fired Generation

The environmental impacts of the natural gas-fired alternative are examined in this subsection,
considering both the Fermi site and an unnamed alternate site.  The analysis assumes a
closed-cycle cooling system since the once-through system is considered to have greater overall
environmental impacts (for reasons discussed in the preceding analysis of the coal-fired
alternative).

9.2.3.2.1 Land Use and Related Impacts to Ecology

As reported in Subsection 2.2.1.2.7, the closest natural gas pipeline is approximately 10 miles west
of the Fermi site.  Thus, for the case in which the natural gas-fired power plant is built at (or near)
the Fermi site, there would be an associated considerable impact related to pipeline construction.
For the purposes of this assessment, without performing more detailed evaluations of pipeline
capacity, it is assumed that the capacity of this closest pipeline would be sufficient.  This provides a
conservative assessment as this assumption minimizes the potential land use and ecological
impacts.

In Reference 9.2-2, it is estimated that approximately 110 acres would be needed for a 1000 MWe
natural gas-fired power plant.  This estimate would be scaled up for the approximately 1600 MWe
capacity of the natural gas-fired alternative, resulting in 176 acres.  The natural gas-fired power
plant likely could be sited on the Fermi site on land that was previously disturbed in the construction
of Fermi 1 and 2 and on land previously not disturbed.   From Reference 9.2-18, approximately 100
acres would be impacted by a new five mile gas pipeline.  Thus, the 10 miles of new pipeline need
to locate a natural gas-fired power plant at the Fermi site would impact an additional 200 acres.
Thus, the total land use commitment (for siting the natural gas-fired power plant at the Fermi site)
would be approximately 376 acres.

Fermi 3 is expected to require approximately 155 acres.  Thus, the natural gas-fired power plant’s
footprint (if sited at the Fermi site) is larger than the Fermi 3 land use (176 acres vs. 155 acres).
This does not include land impacted by transmission changes.  Impacts to transmission will be
similar for either the natural gas-fired power plant or Fermi 3.  As the land permanently impacted for
either a natural gas-fired power plant or the proposed project is approximately equivalent, the
impacts to wildlife would also be approximately equivalent.  Therefore, in sum from this perspective,
the natural gas-fired power plant would not be considered environmentally preferable to Fermi 3.

In addition to the use of 155 acres for permanent structures for Fermi 3, up to approximately 147
additional acres could be affected (temporarily) during construction of Fermi 3.  Land used
temporarily during construction would be subject to standard mitigation procedures to minimize
impact.  Appropriate measures would also be taken to restore the land, and long-term impact is not
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expected.  Temporary land use during construction of the natural gas-fired power plant was not
available.  The estimated total natural gas-fired power plant operational footprint (176acres) is
larger than that of Fermi 3.  In addition, accounting for the land temporarily affected by installation of
the new gas pipeline, the total land affected is even greater for a natural gas-fired power plant.  The
natural gas-fired power plant construction and operational impact could be larger if placed at
another site requiring additional gas supply pipeline right-of-way and construction.  Without specific
data on land temporarily impacted during natural gas-fired power plant construction, further
assessment is not possible.  However, it can be assumed that even with the use of standard
mitigation procedures and the temporary nature of these impacts, it is not likely that construction
land use and the associated impacts to ecology would make the natural gas-fired power plant
environmentally preferable to Fermi 3.

Additional land could be required for natural gas wells and additional infrastructure to support gas
processing, treatment, regulations and metering.  Based on estimates in Reference 9.2-2,
approximately 5760 acres would be required to support a natural gas-fired power plant of
approximately 1600 MWe.  Uranium mining and processing could require approximately 1600 acres
for the operating life of a nuclear facility of 1600 MWe capacity.  Given this consideration and the
relatively larger land use related to fuel source (and the related impacts to the ecology), the natural
gas-fired alternative would not be environmentally preferable to Fermi 3.

9.2.3.2.2 Air Quality

Natural gas is a relatively clean-burning fuel.  When compared with a coal-fired power plant, a
natural gas-fired power plant would release similar types of emissions but in lower quantities.

A new natural gas-fired power plant in southern Michigan would likely need a prevention of
significant deterioration permit and an operating permit under the Clean Air Act.  The plant would
need to comply with the new source performance standards for such plants in 40 CFR 60 Subpart
Da.  The standards establish emission limits for particulate matter and opacity (40 CFR 60.42a),
sulfur dioxide (40 CFR 60.43a), and nitrogen oxide (40 CFR 60.44a).

The EPA has various regulatory requirements for visibility protection in 40 CFR 51, Subpart P,
including specific requirements for review of any new major stationary source in an area designated
as attainment or unclassified for criteria pollutants under the Clean Air Act (40 CFR 51.307(a)) and
areas designated as nonattainment under the Clean Air Act (40 CFR 51.307(b)).  The majority of
Michigan has been classified as attainment or unclassified for criteria pollutants (40 CFR 81.323).
Maintenance areas for the 8-hour ozone standard include Monroe County and seven other counties
in the Detroit-Ann Arbor area.  Nonattainment areas for PM2.5 include Monroe and six other
counties in the Detroit-Ann Arbor area.

Section 169A of the Clean Air Act establishes a national goal of preventing future and remedying
existing impairment of visibility in mandatory Class I Federal areas when impairment occurs
because of air pollution resulting from human activities.  In addition, EPA regulations provide that,
for each mandatory Class I Federal area located within a State, the State must establish goals that
provide for reasonable progress toward achieving natural visibility conditions.  The reasonable
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progress goals must provide for an improvement in visibility for those days on which visibility is
most impaired over the period of the implementation plan and ensure no degradation in visibility for
the least visibility-impaired days over the same period (40 CFR 51.308(d)(1)).  If a new natural
gas-fired power plant were located close to a mandatory Class I area, additional air pollution control
requirements could be imposed.  Isle Royale National Park and Seney National Wildlife Refuge are
Class I areas in the State of Michigan where visibility is an important value (40 CFR 81.414).  Both
of these areas are located in the Upper Peninsula of Michigan.  Air quality in these areas would not
likely be affected by a natural gas-fired power plant at an alternate site in southern Michigan in the
vicinity of the Fermi site.  In addition, there are no Class I areas in the State of Ohio.
(Reference 9.2-17)

During its operating life, the emissions profile regarding air quality from natural gas-fired generation
will vary significantly from that of a nuclear power generation because of emissions of sulfur oxides,
nitrogen oxides, carbon monoxide, particulates, and other constituents.  A natural gas-fired power
plant would also have unregulated carbon dioxide emissions that many scientists believe contribute
to global warming.  The assumed plant design would minimize air emissions through a combination
of boiler technology and post-combustion pollutant removal.  The estimated emissions for the
natural gas-fired power plant for particulate matter (PM), nitrogen oxides (NOx), sulfur oxides
(SOx), carbon monoxide (CO), and carbon dioxide (CO2) are as follows (Table 9.2-6):

• PM – 290 tons per year.

• NOx – 3800 tons per year

• SOx – 41 tons per year

• CO – 1600 tons per year

• CO2 – 4,800,000 tons per year

The combustion turbine portion of the combined-cycle power plant would be subject to the EPA’s
National Emission Standards for Hazardous Air Pollutants for Stationary Combustion Turbines (40
CFR 63, Subpart YYYY) if the site is a major source of hazardous air pollutants.  Major sources
have the potential to emit 10 tons/yr or more of any single hazardous air pollutant or 25 tons/yr or
more of any combination of hazardous air pollutants (40 CFR 63.6085(b)).

The fugitive dust emissions from construction activities would be mitigated using best management
practices; such emissions would be temporary.

The impacts of emissions from a natural gas-fired power plant would be clearly noticeable, but
would not be sufficient to destabilize air resources.  Overall, the air quality impacts resulting from
construction and operation from new natural gas-fired power plant at the Fermi site would be
SMALL to MODERATE.

9.2.3.2.3 Cooling System Considerations, Water Use, and Related Impacts to Ecology

The natural gas-fired power plant is assumed to use a closed-cycle cooling system with the bulk of
raw water makeup to come from Lake Erie (for siting at the Fermi site).  A new cooling system
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intake structure on the river would be required, resulting in temporary impact during construction.
However, as evaluated for Fermi 3 (Chapter 4 and Chapter 5), neither the construction nor
operation of the natural gas-fired power plant’s intake would be expected to have a significant
impact on surface-water.  The natural gas-fired power plant’s discharge to the lake would be
expected to have impacts comparable to those of Fermi 3, i.e., not significant.

If the natural gas-fired power plant were placed on an alternate site, there could be other impacts,
depending on available surface-water and groundwater resources.  In any case, appropriate
permits would govern and limit surface-water and groundwater use and impacts.  Overall, the
impacts are expected to be SMALL.

9.2.3.2.4 Human Health

In Reference 9.2-2, cancer and emphysema are identified as potential health risks from natural
gas-fired power plants.  The risk may be attributable to NOx emissions that contribute to ozone
formation, which in turn contribute to health risk.  Air emissions from a natural gas-fired power plant
located at the Fermi site would be regulated by the MDEQ.

The human health effect is expected to be either undetectable or sufficiently minor.  Overall, the
impacts on human health from natural gas-fired power plant would be SMALL.

9.2.3.2.5 Socioeconomics

Reference 9.2-2 concluded that the construction workforce and local and state tax revenue would
be smaller than a coal-fired power plant.  Additionally, the construction period would be shorter than
either coal or nuclear.  Reference 9.2-2 estimates that the full-time workforce would be
approximately 150 for a 1500 MWe power plant, the lowest of any technology.  Socioeconomic
impacts would result from the workforce needed to operate the natural gas-fired power plant, as
well as local tax revenues from the facility.  The workforce to construct a natural gas-fired power
plant would also be smaller.

Socioeconomic impact would be of a similar nature to that described above for the coal-fired
alternative except that the estimated natural gas-fired power plant construction and operational
work force is smaller, along with a shorter projected construction period.  With the smaller
construction workforce and shorter construction period, socioeconomic impacts are expected to be
smaller in comparison to the larger scale construction effort predicted for Fermi 3.  However, as
discussed above regarding the coal-fired alternative, these impacts are expected to be distributed
over a relatively large geographic area and mature population centers.  In addition, key
transportation routes have been or are being improved which would help mitigate impacts of higher
construction traffic loads.  Road capacities are considered to be adequate to support the larger
construction workforce assumed for Fermi 3; thus, on net, the differences regarding transportation
impact between the natural gas-fired alternative and Fermi 3 are not expected to be significant.

These socioeconomic impacts (in general) are short-term, during construction.  Providing some
degree of offset to these impacts are benefits related to an increase in job opportunities during
construction (short term) and an increased tax base (long term).  Thus, while the Fermi 3 workforce
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and construction time period are greater than that of the natural gas-fired power plant, the impacts
will be short term and mitigated by dispersion over several relatively populous counties and
improved transportation routes.  Impacts would be offset, to some degree, by a proportionally larger
employment opportunity and tax base associated with Fermi 3.

Fermi 3 was evaluated to have no significant adverse environmental or human health impacts;
therefore, no potential disproportionate impacts to low income and/or minority groups are expected.
Refer to the review of environmental justice in Subsection 4.4.3 and Subsection 5.8.3 for additional
detail.  These conclusions would be unchanged for a natural gas-fired power plant.

9.2.3.2.6 Air Quality, Human Health, and Other Fuel Cycle Impacts of a Project Compared 
to the Natural Gas-fired Alternative

Section 3.8 and Section 5.7 provide assessments of the nuclear fuels transportation and fuel cycle
impacts associated with Fermi 3.  Given the assessments of Section 3.8 and Section 5.7 and
considering the above discussion of the impact to air quality and human health for the natural
gas-fired power plant, the natural gas-fired power plant would not be expected to be an
environmentally preferable alternative.

9.2.3.2.7 Natural Gas-Fired Generation Conclusion

In conclusion, as discussed above, natural gas-fired generation would not be expected to be an
environmentally preferable alternative.  This conclusion is based on increased air emissions and
land usage requirements.

9.2.3.3 Combination of Power Purchase, Plant Reactivation or Extended Service Life, or 
Demand-Side Management

Individual alternatives to the construction of a new nuclear facility at the Fermi site might not be
sufficient on their own to generate the target value of 1600 MWe because of the small size of the
resource or lack of cost effective opportunities.  Nevertheless, it is conceivable that a combination
of alternatives might be cost effective.  There are many possible combinations of alternatives.

For reasons already discussed in Subsection 9.2.1, alternatives involving purchased power and
reactivation or extended service life of generators are not expected to be environmentally
preferable (based on relative environmental impacts) and/or reasonable alternatives (due to market
demand considerations).  Conservation measures could provide a partial offset of the need for
power that would be supplied by Fermi 3.  The remaining portion of the proposed capacity would
have to be supplied by one or both of the remaining viable alternatives.

Section 8.4 summarizes the analysis performed as part of the 21st Century Electric Energy Plan.
As part of the integrated resource planning, several different scenarios were considered.

• Scenarios Considered:

- Central Station Generation

- Emissions (carbon dioxide controls)
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- Energy Efficiency

- Renewable Energy

- Energy Efficiency with Renewable Energy

- Combustion Turbines Only

To provide for a robust evaluation, several different sensitivities were considered for each of the
above scenarios.

• Sensitivities Considered:

- High Demand Growth

- Low Demand Growth

- Expanded Transmission Capability

- Low Transmission Capability

- Low Energy Efficiency Penetration

The scenarios and sensitivities are discussed in more detail in Section 8.4 and the 21st Century
Electric Energy Plan.  To summarize, for the Emissions Scenario, the nuclear option is included in
the resource optimization.  The major difference that emerged from the Emissions Scenario was the
added cost associated with emission allowances.  As shown above, several sensitivities were
included for the Emissions Scenario (High Load Growth, Low Load Growth and Energy Efficiency).
For the Base Emissions Scenario, and for each of the associated sensitivities, including nuclear
units as part of the resource optimization due to the levelized cost is preferable to other
technologies.

As part of the Detroit Edison Integrated Resource Plan (Reference 9.2-20) several scenarios and
sensitivities, similar to the 21st Century Electric Energy Plan, were considered:

• High and low load sensitivities

• Low and high gas price sensitivities

• Restricted and expanded transmission import scenarios

• Low reserve margin scenario

• Varying Renewable Portfolio Standard sensitivities

• Nuclear production tax credit scenario

• Varying Carbon Dioxide Tax sensitivities

The results of these scenarios and sensitivities clearly demonstrated that in all cases where a
modest carbon dioxide tax was assumed, nuclear was selected over coal-fired by a wide margin as
the baseload technology of choice.  In the cases where no carbon dioxide cost was assumed,
coal-fired was selected over nuclear by a relatively small margin.  In the Integrated Resource Plan,
Detroit Edison assumes that some form of carbon dioxide cost (Base Case assumed $10/ton) is
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likely within the next 10 years.  This assumption is based on numerous issues and activities in
recent years, including (1) several bills that have been introduced into the U.S. Congress
addressing global climate change and greenhouse gas emissions, (2) legislation passed in several
States to control emissions, and (3) the carbon dioxide exchange trading system for plant emissions
adopted by the European Union.  Given this assumption, the robustness of the nuclear baseload
selection is further evidenced by the fact that, in the analyses, a significant increase in nuclear
capital cost was required before a baseload coal-fired option was selected over nuclear.

As discussed above, coal-fired and natural gas-fired are not preferred alternatives to Fermi 3 from
an environmental perspective.  Therefore, based on the plan evaluations, combination of
alternatives considered herein are not a preferably alternative to Fermi 3.

9.2.4 Conclusion

The preceding alternatives analysis utilized the following intentional, structured methodology:

1. Initially, alternatives not requiring new generating capacity are considered are in
Subsection 9.2.1. This includes consideration of power purchases, plant re-activation or
extending service life of existing facilities, and demand-side management measures
such as conservation, efficiency and demand management programs. Subsection 9.2.1
concludes that these measures, alone, are not sufficient to mitigate the requirements for
the need for new baseload generation.

2. The next step was to evaluate possible means of meeting the generation need. This
includes consideration of renewable, non-renewable and other technologies. As part of
this evaluation in Subsection 9.2.2, a wide variety of potential alternative energy sources
were considered. The evaluation in Subsection 9.2.2 is essentially a screening process
to identify potential sources that should be considered for more detailed evaluation. The
majority of the sources considered in Subsection 9.2.2 were eliminated due to high land
use impacts, low capacity factors, geographic availability of the resource, or the
emergent, unproven nature of the technology. Potential sources of meeting the identified
need for generation that passed the screening in Subsection 9.2.2 were further
evaluated in Subsection 9.2.3. Subsection 9.2.2 concludes that only coal-fired and
natural gas-fired generation provide reasonable alternatives to Fermi 3 for meeting the
identified need for new baseload generation.

3. Subsection 9.2.3 provides the further evaluation of potential sources that passed
through the screening evaluation in Subsection 9.2.2. For the identified technologies,
key environmental impact areas were identified, and the viable, competitive alternatives
were analyzed to determine if any of the alternatives could be considered
environmentally preferable to Fermi 3. The results of the evaluation in Subsection 9.2.3
are summarized in Table 9.2-7.

The overall conclusions from the above evaluation methodology are summarized below:

1. Permanent land use for the generating facility (Fermi 3 or otherwise) represents
unavoidable environmental impacts. None of the viable, competitive alternatives were



9-32 Revision 2
Feburary 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

identified to provide an appreciable reduction in overall impact. In addition, Fermi 3 was
estimated to require less land use commitment for obtaining the fuel source (by mining
or wells, depending on the source). The coal-fired and natural gas-fired alternatives
were substantially inferior due to relatively large construction and operational land use
requirements.

2. Ecological impacts can vary depending on whether or not the alternative plants are sited
at Fermi site or an alternate site. As in the assessment of land use, none of the viable
competitive alternatives were found to provide an appreciable reduction in overall impact
to the ecology. In addition, these alternatives were expected to have greater impacts to
the ecology due to fuel source-related land use. No environmentally preferable
alternatives were identified.

3. Closed-cycle cooling systems were considered for the alternatives (as is intended for
Fermi 3). In evaluating surface and ground water impact, no environmentally preferable
alternatives were identified.

4. Air quality impacts are largely related to airborne emissions. Fermi 3 was expected to
provide the lowest amount of key contaminants into the atmosphere. The coal-fired
alternative, with substantially greater emissions, was considered environmental inferior
for this impact area. No environmentally preferable alternatives were identified.

5. Impacts related to waste generation, transportation, and human health were assessed.
No environmentally preferable alternatives were identified.

6. Socioeconomic impacts related to coal-fired and natural gas-fired alternatives were
considered, relative to that of Fermi 3. Construction work force and duration are key
parameters. While Fermi 3 is estimated to have a larger work force and longer
construction duration (in comparison to the natural gas-fired alternative), the associated
increased socioeconomic impacts are temporary (during construction) and are expected
to be mitigated by the distribution of these impacts over a larger, more populous area
and by improved transportation routes. These impacts could be offset to some degree
by the opportunity for increased employment during construction. In the long term,
surrounding communities could also benefit from a relatively higher tax base.
Environmental justice was considered in this analysis. Fermi 3 has no significant
adverse environmental or human health impacts; therefore, no disproportionate impacts
to special population groups are expected. No environmentally preferable alternatives
were identified.

This analysis concludes that, for the key environmental impact areas evaluated, there is no
alternative energy source identified as environmentally preferable to Fermi 3.
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1. Includes total capacity whose primary energy source is MSW.
2. Agriculture by-products/crops, sludge waste, tires, and other biomass solids, liquids and gases. Does 

not include tires.
3. Black liquor, wood/wood waste solids and liquids.

MSW=Municipal Solid Waste.
Data for 2006 is preliminary

Reference 9.2-21 and Reference 9.2-22 (capacity factor was determined using the following formula:
Capacity Factor = Annual Generation (MWe-hr)/(Annual Net Summer capacity * 24 hours * 365 Days)

Table 9.2-1 Average Capacity Factors for Renewable Resources

Capacity Factor By Sector (%)

Sector/Source 2002 2003 2004 2005 2006

Biomass 63.6% 63.2% 62.4% 63.1% 64.0%

 Waste 45.2% 48.0% 50.1% 49.0% 49.8%

Landfill Gas 64.8% 67.2% 68.2% 66.1% 66.5%

MSW Biogenic1 39.6% 38.8% 42.4% 43.9% 45.1%

Other Biomass2 40.0% 61.2% 53.4% 41.4% 39.9%

 Wood and Derived Fuels3 75.5% 73.0% 69.4% 71.3% 72.5%

Geothermal 73.5% 77.2% 78.6% 73.4% 73.3%

Hydroelectric Conventional 38.0% 40.0% 39.5% 39.8% 42.4%

Solar/ PV 16.0% 15.4% 16.5% 15.3% 14.0%

Wind 26.8% 21.3% 25.0% 23.4% 26.5%
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Notes:
1. Landfill gas, anaerobic digestion and cellulosic biomass quantities are unchanged for the accelerated 

RPS.
2. Wind capacity remains the same some years after 2015 because biomass resource types were all 

projected to continue to increase from 2016 through 2025 at the same rate as forecast demand. In 
order to maintain the RPS as close as possible to a constant 10%, wind capacity growth was modeled 
at 75 MWe increments every few years.

Source: Reference 9.2-3

Table 9.2-2 State of Michigan Capacity Projections from Renewables for 7 and 
10 Percent Renewable Portfolios (MWe)

Year

Modeled 7% RPS Accelerated 10% RPS

Landfill 
Gas

Anaerobic 
Digestion

Cellulosic 
Biomass Wind Total Wind Total1

2006 0 0 0 0 0 0 0

2007 24 4 0 10 38 239 267

2008 47 11 41 87 185 478 577

2009 71 18 81 88 258 609 779

2010 94 24 122 119 358 956 1196

2011 118 30 162 154 464 1194 1504

2012 120 43 207 272 642 1433 1803

2013 123 53 251 360 787 1672 2099

2014 126 64 296 410 896 1911 2397

2015 128 73 340 465 1006 2150 2691

2016 131 82 385 525 1123 21502 2748

2017 134 83 392 535 1144 2150 2759

2018 136 85 401 546 1168 2150 2772

2019 139 87 410 559 1194 2150 2786

2020 142 89 419 571 1221 2225 2875

2021 145 91 428 583 1246 22252 2889

2022 147 93 437 595 1271 2300 2977

2023 150 95 446 609 1299 23002 2991

2024 153 97 456 622 1328 2375 3081

2025 155 99 465 634 1354 23752 3094
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Notes:
1. Landfill gas, anaerobic digestion and cellulosic biomass quantities are unchanged for the accelerated RPS.
2. Wind capacity remains the same some years after 2015 because biomass resource types were all projected to continue to increase from 2016 

through 2025 at the same rate as forecast demand. In order to maintain the RPS as close as possible to a constant 10%, wind capacity growth was 
modeled at 75 MWe increments every few years.

Source: Reference 9.2-3

Table 9.2-3 Energy Projections for 7 and 10 Percent Renewable Portfolios (GWh/year and Percent of Total Generation 
Requirements)

Year
21st Century 

Plan Forecast
Existing 

Renewable

Modeled 7% RPS Accelerated 10% RPS

Landfill 
Gas

Anaerobic 
Digestion

Cellulosic 
Biomass Wind

Total New 
Renewable RPS (%) Wind

Total1 New 
Renewable RPS (%)

2006 112,183 3279 0 0 0 0 0 2.9% 0 0 2.9%

2007 113,021 3279 189 28 0 25 242 3.1% 586 803 3.6%

2008 114,492 3279 370 74 284 213 942 3.7% 1172 1900 4.5%

2009 115,411 3279 560 123 568 216 1467 4.1% 1494 2745 5.2%

2010 116,902 3279 741 165 853 292 2051 4.6% 2344 4103 6.3%

2011 118,442 3279 930 207 1135 378 2650 5.0% 2930 5202 7.2%

2012 120,245 3279 946 304 1448 667 3365 5.5% 3516 6214 7.9%

2013 121,685 3279 970 372 1760 883 3985 6.0% 4102 7204 8.6%

2014 123,396 3279 993 448 2073 1006 4520 6.3% 4688 8202 9.3%

2015 125,023 3279 1009 509 2386 1141 5045 6.7% 5274 9178 10.0%

2016 126,811 3279 1033 572 2698 1288 5590 7.0% 52742 9577 10.1%

2017 128,180 3279 1056 582 2748 1312 5698 7.0% 5274 9660 10.1%

2018 129,982 3279 1072 595 2807 1340 5813 7.0% 5274 9748 10.0%

2019 131,775 3279 1096 608 2871 1370 5945 7.0% 5274 9849 10.0%

2020 133,721 3279 1120 622 2937 1402 6080 7.0% 5457 10,136 10.0%

2021 135,456 3279 1143 635 2996 1430 6204 7.0% 5457 10,231 10.0%

2022 137,329 3279 1159 648 3059 1460 6326 7.0% 5641 10,507 10.0%

2023 139,226 3279 1183 662 3127 1493 6465 7.0% 5641 10,613 10.0%

2024 141,266 3279 1206 677 3197 1526 6607 7.0% 5825 10,905 10.0%

2025 143,094 3279 1222 691 3261 1556 6730 7.0% 5825 10,999 10.0%
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Source: Reference 9.2-8

Table 9.2-4 Total Biomass Resources Available – State of Michigan

Biomass Resource
Resource Available 

(thousand tons/year)

Crop Residues 3586

Switchgrass on CRP Lands 1451

Forest Residues 1275

Methane from Landfills 446

Methane from Manure Management 30

Primary Mill Wood Waste 1314

Secondary Mill Wood Waste 86

Urban Wood Waste 1196

Methane from Domestic Wastewater 16

Total Biomass 9400
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Notes:. 

1. Emissions Factors are developed from Reference 9.2-15 based on the following
(Emission Factors include applicable control method):

a. Boiler Type, PC, dry bottom, tangentially fired, sub-bituminous

b. Power River Basin Sub-bituminous Coal

c. Fuel heat value of 8200 Btu/lb

d. Fuel Ash Content by Weight = 5.7%, average value from Reference 9.2-16

e. Fuel Sulfur Content by Weight = 0.35%, average value from Reference 9.2-16

f. Particulate Matter Control – Fabric Filter, 99.9% Reduction, Reference 9.2-15

g. NOx Control –95% Reduction, Reference 9.2-15

h. SOx Control – 95% Reduction, Reference 9.2-15

i. CO2 emissions are based on CO2 default emission factor

j. Mercury – Emission factor based on uncontrolled emission and a typical control
efficiency of 90%.

2. Total Annual Emissions is determined based on a plant thermal rating of 4500 MWt
(Section 3.2.1) and a capacity factor of 90% (based on performance of modern plants).

Table 9.2-5 Estimated Coal-Fired Power Plant Emissions

Emitted Compound

Emission 
Factor 

(lb/MWh)1

Plant 
Thermal 
Rating 
(MWt)2

Capacity 
Factor (%)3

Total Annual 
Emissions
(tons/year)

Particulate Matter
(Filterable PM10) 0.0008 4500 90 48

NOx 0.022 4500 90 1,330

SO2 0.037 4500 90 2,260

CO2 293.3 4500 90 17,750,000

Mercury 1.60E-06 4500 90 0.1
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Total Emissions are determined based on the following:

Source: Reference 9.2-19

Table 9.2-6 Estimated Natural Gas-Fired Power Plant Emissions

Emissions Rate 
(pounds per MMBtu)

Total Annual 
Emissions (tons)

NOx Emissions 0.092 1,860

SOx Emissions 0.001 20

PM 0.007 140

CO 0.04 800

CO2 117 2,360,000

Plant Capacity 1500 MWe

Conversion 3414 Btu/kw-hr

Capacity Factor 90%

Conversion 8760

Total (MMBtu/year) 40,373,960
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SMALL: Environmental effects are not detectable or are so minor that they will neither destabilize 
nor noticeably alter any important attribute of the resource.

MODERATE: Environmental effects are sufficient to alter noticeably, but not destabilize, any important 
attribute of the resource.

LARGE: Environmental effects are clearly noticeable and are sufficient to destabilize important 
attributes of the resource.

Table 9.2-7 Impacts Comparison Summary

Impact Category
Proposed Action

Fermi 3 Coal-Fired Natural Gas-Fired

Siting Fermi Fermi or Alternate 
Site

Fermi or Alternate 
Site

Assumed Generating 
Capacity (MWe)

1600 1600 1600

Land Use – Plant Footprint SMALL MODERATE SMALL

Land Use – Construction SMALL SMALL (expected, 
data not available)

SMALL (expected, 
data not available)

Land Use – Fuel Source SMALL MODERATE MODERATE

Ecology SMALL SMALL to 
MODERATE

SMALL to 
MODERATE

Water Use and Quality SMALL SMALL SMALL

Air Quality SMALL MODERATE SMALL to 
MODERATE

Waste SMALL MODERATE SMALL

Human Health SMALL SMALL SMALL

Socioeconomic MODERATE- 
Beneficial

MODERATE - 
Beneficial

SMALL to 
MODERATE - 
Beneficial

Historical and Archeological 
Resources

SMALL SMALL SMALL

Environmental Justice SMALL SMALL SMALL
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Figure 9.2-1 Role of Renewable Energy Consumption in U.S. Energy Supply, 2006

Source: Reference 9.2-23. 
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Figure 9.2-2 Annual Average Wind Power

Source: Reference 9.2-24. 
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Figure 9.2-3 Michigan – 50-meter Wind Power Map

Source: Reference 9.2-25. 
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Figure 9.2-4 Solar Photovoltaic Resource Potential

Source: Reference 9.2-26. 
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Figure 9.2-5 Concentrated Solar Power Resource Potential

Source: Reference 9.2-26. 



Fermi 3 9-48 Revision 2
Combined License Application Feburary 2011

Figure 9.2-6 Geothermal Resource Potential

Source: Reference 9.2-26. 
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Figure 9.2-7 Biomass and Biofuels Resource Potential

Source: Reference 9.2-26. 
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9.3 Site Selection Process

This section presents the siting process completed by Detroit Edison to identify a site for the
location of a new nuclear facility.  It identifies and evaluates potential locations for a new facility.
The sites evaluated within the analysis include greenfield sites, sites housing existing fossil fuel
fired electric generating units, and sites previously licensed for the construction of nuclear facilities.
The NRC previously found those sites licensed for construction of nuclear facilities as acceptable
relative to other potential sites within the Region of Interest (ROI).

9.3.1 The Site Selection Process and Objectives

9.3.1.1 General Process and Objective Description

Detroit Edison commissioned a siting study that occurred between 2006 and 2008 in an effort to
identify the preferred and alternative locations for new generating capacity.  Additional information
regarding this Plan is available in Chapter 8.  This effort is collectively being referred to as “the
Study.”

The methodology employed by the Study is described below and illustrated in Figure 9.3-1.  First, a
Region of Interest (ROI)/Study Area was defined as the Detroit Edison service area.  Second,
Potential Sites within the ROI were identified through an evaluation of state maps, atlases,
1:250,000 scale USGS, the Michigan Department of Environmental Quality brownfield database,
and Detroit Edison’s sites utilized for power generation.  This process resulted in the identification
of 24 Potential Sites.  Third, Candidate Sites were chosen from the Potential Sites.  Further
research of publicly available documents occurred to determine which sites were technically and
environmentally suitable.  Additionally, site reconnaissance visits were made to each of the
Potential Sites to confirm the information gathered from desktop sources.  Sites with unsuitable
features were eliminated from consideration.  This resulted in the selection of eight Candidate Sites
which were then each scored and ranked using environmental and technical criteria.  The scoring
and ranking concluded that the Fermi site is the appropriate proposed site and identified the Belle
River and Greenwood Energy Center sites as the first and second alternatives, respectively.

9.3.1.2 Siting Constraints and Limitations

The Study was constrained to information available via the Internet, in-house files, and other readily
available sources.  On-site visits were made by technical experts to the Potential Sites.  Limited
outside contacts were made so as to protect project confidentiality.

9.3.2 Selected Areas – Methodologies and Descriptions

9.3.2.1 Region of Interest (ROI)/Study Area

9.3.2.1.1 Site Selection Methodology for the ROI

The ROI for a proposed nuclear unit is defined as Detroit Edison’s service area and is consistent
with the major load centers supplied by the proposed plant.  The service area is the geographical
area initially considered in the site selection process.  The size of the selected ROI is sufficient to
provide environmental diversity.
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9.3.2.1.2 ROI Description

Detroit Edison’s service area consists of approximately 7600 square miles in 11 counties within
southeastern Michigan, including the city of Detroit.  There are presently major generation facilities
through-out the service area.  Figure 9.3-2 illustrates the electric utility services areas throughout
Michigan.  Figure 9.3-3 illustrates Detroit Edison’s Service Area and the power generation facilities
within that service area.

The ROI contains the major population center of the city of Detroit.  Water bodies available for
cooling include Lake Erie and Lake Huron.  Major transportation routes through the ROI include
Interstates 96, 275, 94, and 75.

9.3.2.2 Potential Sites

Potential Sites are those sites first identified from within the ROI/Study Area.  The Potential Sites
were identified and evaluated based on general siting criteria.  A variety of greenfield, brownfield,
and Detroit Edison’s existing generation sites were considered as Potential Sites.  Completion of
the following methodology resulted in the identification of 24 Potential Sites.

9.3.2.2.1 Potential Site Selection Methodology

9.3.2.2.1.1 General Criteria for Identifying Potential Sites

The identification of Potential Sites required the establishment of siting criteria reflecting basic
technical and environmental requirements. Except for the Detroit Edison sites, general criteria were
used to identify Potential Sites, whereas more specific criteria were used to evaluate Candidate
Sites.

The general criteria used to identify Potential Sites were basic and intuitive and applied on a broad
scale.  These general criteria were used to identify areas appearing to hold potential for supporting
an electric generating facility.  Conversely, areas failing to meet the general criteria were excluded
from consideration.  Potential Sites were then selected from among the potential areas.  General
criteria applied in the siting study included aspects such as:

• Proximity to transmission lines

• Proximity to rail

• Proximity to transportation corridors

• Proximity to water supply

• No obvious environmental concerns (e.g., no large expanses of wetlands, no nearby natural
resource conservation areas, no complex terrain, and few residences/sensitive receptors
etc.).

9.3.2.2.1.2 Identification and Evaluation of Potential Greenfield Sites

A greenfield site consists of land not previously developed or polluted (Reference 9.3-2).  The
EnergyVelocity database (Reference 9.3-4) was used to identify potential greenfield areas within
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the ROI exhibiting the identified general criteria indicating potential suitability for the construction
and operation of a new electric generating unit.  EnergyVelocity is a commercial database providing
information on infrastructure, existing industrial facilities, certain environmental resources, and
other information within a given locale.  The EnergyVelocity database was configured to show those
areas meeting the general criteria described above.

After areas exhibiting the general criteria were identified, they were reviewed in greater detail to
confirm and supplement the EnergyVelocity query results.  These areas were also reviewed to
identify specific parcels (i.e. potential sites) within the areas suitable for the construction of a electric
generating facility from a technical and environmental perspective.  The more detailed review of
these areas consisted of an examination of the corresponding 7.5 minute USGS quadrangles,
aerial photographs, atlases, road maps, and Internet searches.  Sites that met the general criteria
after completing the more detailed review were retained as Potential Sites.  Areas deemed
unsuitable for technical and/or environmental reasons were eliminated from further consideration.

9.3.2.2.1.3 Identification and Evaluation of Potential Brownfield Sites

Potential brownfield sites were identified through review of the Michigan Department of
Environmental Quality (MDEQ) database.  As defined by the MDEQ, a brownfield site is an
abandoned, idle, or under used industrial and commercial property, often in urban areas, where
expansion or redevelopment is hindered or complicated by real or perceived environmental
conditions.  (Reference 9.3-3).

Brownfield sites that were located within the ROI/Study Area were evaluated using the general
technical and environmental criteria.  Sites meeting the general criteria were retained as Potential
Sites.

9.3.2.2.1.4 Identification and Evaluation of Potential Sites with Existing Generation

Detroit Edison’s existing sites were retained as Potential Sites, including:

• Belle River/St. Clair

• River Rouge

• Trenton Channel

• Fermi

• Greenwood

• Monroe

• Harbor Beach

• Conners Creek

• Marysville
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9.3.2.2.2 Identified Potential Sites

Completion of the above activities resulted in the identification of 24 Potential Sites.  Table 9.3-1
lists the identified Potential Sites.  Figure 9.3-4 illustrates the locations of these Potential Sites.

9.3.2.3 Candidate Sites

Candidate Sites are those sites selected after screening the 24 identified Potential Sites through
additional research and site reconnaissance.  The following discussion provides the methodology
utilized to select Candidate Sites, identifies the location of the Candidate Sites, and presents the
method used to evaluate the Candidate Sites to arrive at the proposed and alternative sites.

9.3.2.3.1 Candidate Sites Selection Methodology

Candidate Sites were selected through the use of site reconnaissance visits (i.e., “windshield
surveys”) and a technology specific screening for each of the Potential Sites.  These on-site
inspections occurred to verify and supplement the information obtained during the initial screening.
The technology specific screening reviewed each site for its ability to house nuclear technology.
The site reconnaissance visits and technology screening resulted in the elimination of 16 Potential
Sites for technical or environmental reasons.  These reasons included, but were not limited to,
space limitations, proximity to resort area, inadequate water quantity or quality.  Table 9.3-2
provides information documenting the Potential Site screening and elimination process used to
identify the Candidate Sites.  

9.3.2.3.2 Candidate Sites Evaluation Methodology

9.3.2.3.2.1 Candidate Site Scoring Methodology

The remaining eight sites were considered Candidate Sites and were carried forward into the next
stage of analysis.  Candidate Sites were evaluated using a technology-specific, criteria based
scoring system.  The criteria used in evaluating Candidate Sites were more detailed and
technology-specific than those used in identifying the Potential Sites.

As indicated above, evaluation of the Candidate Sites utilized a criteria-based scoring system.  The
scoring system included the following steps:

1. Two categories of criteria were established: environmental and technical.

2. Each of the categories of criteria was assigned a weight (percent format) based on a
judgment of its relative importance in determining the suitability of a site for nuclear
power generation. For the purposes of the siting study, the following environmental and
technical weights were assigned as the base case:

Environmental
(percent)

Technical
(percent)

Nuclear 41 59
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3. Within each category, each criterion was assigned a weight, again based on a judgment
of its relative importance to other criteria within the same category. The sum of the
weights for the environmental criteria equaled the total environmental weight, while the
sum of the weights for the technical criteria equaled the total technical weight.

4. Each criterion was further broken down into subcriteria, each of which was assigned a
judgment-based weight. The sum of the weights of the subcriteria equaled the weight of
the associated criterion.

5. Each site was evaluated for each siting subcriterion by assigning a score (1, 3, or 5,
except for transmission stability) for that subcriterion. A score of 5 was most favorable, 3
was moderately favorable, and 1 was least favorable. Each score was then multiplied by
the subcriterion’s percentage weight and summed to determine a total score.

6. The sites were then ranked based on the numerical scores. The highest scoring site was
designated as the preferred site, the second highest scoring site was designated as an
alternate site, and so forth.

9.3.2.3.2.2 Candidate Site Scoring Criteria

The following defines the environmental and technical evaluation criteria assigned.  Professional
judgment was used to select the relative desirability of the criteria.  Methodologies used in the
Candidate Site evaluation process included factors such as: (1) importance factors, (2) preference
functions, (3) utility functions, (4) weighting factors, (5) ranking scales, (6) scoring schemes, (7)
rating systems, and (8) sensitivity analyses.

9.3.2.3.2.2.1 Environmental

Ecology/Natural Resources

Documented Threatened and Endangered Species

Definition: Species (or habitats) that are state or federally listed as endangered or threatened.  Sites
will be scored using criteria such as the diversity and quality of wildlife cover types in the site vicinity
and the potential number of listed species for the vicinity, as available on the Internet. The site
vicinity includes the site and the area surrounding the site.

Data Source: Agency websites and in-house files.

Score Criteria
5 Low potential for protected species to occur in the vicinity.
3 Moderate potential for protected species to occur in the vicinity.
1 High potential for protected species to occur in the vicinity.

Wetlands/Waters of the US

Definition: Wetlands are defined as areas that are periodically or permanently inundated or
saturated by surface or groundwater and support vegetation adapted for life in saturated soil
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conditions.  Agency regulated wetlands and waters typically include navigable waters, lakes, rivers,
perennial streams, and impoundments.

Data Source: NWIS maps, agency websites, and in-house files, as available.

Score Criteria
5 No regulated wetlands/waters within 1 mile of site.
3 No regulated wetlands/waters on-site, but adjacent to site.
1 Regulated wetlands/waters on-site.

Impact on Designated Scenic, Natural, Recreational, or Wildlife Areas

Definition: These areas include parks, state or federal forests, monuments, recreational areas,
wildlife areas, wilderness/wilderness study areas, wild and scenic rivers, and scenic transportation
routes.  Sites will be scored by assessing their proximity to such areas.

Data Source: State and federal natural resource agency websites, atlases, road maps.

Score Criteria
5 No designated areas within 5 miles of site.
3 No designated areas within 1 mile of site.
1 Designated areas within 1 mile of site.

Disruption of Natural Habitat

Definition: Frequency/degree of disruption of local wildlife habitat.

Data Source: State and federal natural resource agency websites and in-house files.

Score Criteria
5 Regularly disturbed area (agricultural, commercial/industrial use).
3 Occasionally disturbed area.
1 Undisturbed area.

Impacts on Water Quality

Definition: Location of site in relation to water bodies.

Data Source: Online sources, maps, and in-house files.

Score Criteria
5 No waters within 1 mile of site.
3 No waters within 0.5 mile of site.
1 Waters within 0.5 mile of site.

Land Use

Existing Land Ownership

Definition: Private or public property.
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Data Source: Online agency sources and atlases.

Score Criteria
5 Detroit Edison ownership.
3 Private ownership.
1 Government ownership.

Existing Land Use (Within 1 Mile)

Definition: Type of land use within 1 mile of the proposed plant.

Data Source: Online agency sources and atlases.

Score Criteria
5 Industrial or multiple use.
3 Large acreage residential, agricultural.
1 Green space, open space, park, developing residential.

Nearby Airports

Definition: Private, public, or military airports near site.

Data Source: Online agency sources and atlases.

Score Criteria
5 No airport facilities present within 10 miles of site.
1 Site within 10 miles of nearest airport.

Buffer between Facility and Receptors

Definition: The distance between and type of buffer between the proposed plant and nearby
residences, facilities (including buildings), and population centers.

Data Source: Online maps and hard copy maps.

Score Criteria
5 Wide buffer area that will greatly diminish noticeable effects of plant on 

surrounding area.
3 Moderate buffer area that will lessen effects, with some effects noticeable at 

nearby receptors.
1 No buffer or minimal buffer area.

Socioeconomics

Socioeconomic Resources

Definition: Impacts on traffic, demographics, employment, and housing are subjectively considered.

Data Source: Online sources and in-house files and highway maps.
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Score Criteria
1 to 5 Sites will be scored using information about the site and nearby areas.  Sites 

with the most positive impact on socioeconomic resources will be assigned the 
score of 5, with the other sites scored as moderate (3) or low positive (or high 
negative) impact (1).

Noise Impacts

Definition: The impacts of increased noise levels resulting from the operation of the proposed plant
on nearby residences, facilities (including buildings), and population centers.

Data Source: Online sources, maps, and in-house files.

Score Criteria
5 No residences or facilities within 2 miles of the site.
3 One to five residences or facilities within 2 miles of the site.
1 More than five residences or facilities within 1 mile of the site.

Cultural Resources

Definition: Historic sites listed in the National or State Register of Historic Places as well as
resources that are eligible for listing.  Sites will be scored according to the proximity to known
archaeologically significant areas or historic sites.

Data Source: Online sources (SHPO and NPS websites) and in-house files.

Score Criteria
5 No listed resources within 1 mile of site.
3 No listed resources within 0.5 mile of site.
1 Listed resources within 0.5 mile of site.

Visual Impact

Definition: Visual effect of site development on the surrounding area.

Scoring: Sites will be scored according to the potential visual impact of site development on
receptors in the vicinity.  Sites with minimum impact will be assigned the score of 5, with the other
sites given relative scores.

Potential for Hazardous Material Contamination

Definition: Potential for onsite contamination.

Data Source: Agency websites.

Score Criteria
5 Records available.  No significant contamination expected.
3 Minor contamination may be in the area.
1 Significant contamination may be in the area.
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Associated Linear Facilities

Definition: The environmental features of transmission line and water line routes.

Score: Each site will be evaluated and scored on the environmental sensitivity of the route
landscape between the site and the nearest interconnection location or source.  The site with the
least sensitive route environments will be assigned a score of 5.  The remaining sites’ scores will be
assigned relative to the highest scoring site.

Community Perception/Receptivity to New Facilities

Definition: Local attitudes and perceptions about new nuclear facilities and presence of nuclear
materials on-site.

Scoring: Sites are ranked according to probable resistance to new nuclear facilities by residents of
the site area.  The site with the least probable resistance will be assigned the score of 5, with
relative scores given to other sites.  Environmental justice will be considered.

9.3.2.3.2.2.2 Technical

Site Development

Site Topography

Definition: Terrain and elevation range on and near the site.

Data Source: Maps, agency websites, and in-house files.

Score Criteria
5 Site relatively flat.
3 Site has moderate variations in topography.
1 Major topographic features on-site.

Foundation, Earthwork, and Pipe Installation Conditions

Definition: Degree that conditions on-site could accommodate construction and installation work.

Score Criteria
5 Conditions favorable to foundation, earthwork, and pipe installation.
3 Moderate challenges for foundation, earthwork, and pipe installation.
1 Site poses significant challenges to foundation, earthwork, and pipe installation 

work.

Groundwater Construction Impacts

Definition: Degree that site construction could affect groundwater.

Score Criteria
5 Groundwater deeper than 12 feet below site surface.
3 Groundwater 6 to 12 feet below site surface.
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1 Groundwater closer than 6 feet to site surface.

Flood Potential

Definition: Potential for floods on-site.

Data Sources: Agency websites, maps, and in-house files.

Score Criteria
5 Site is outside floodplain at high elevation in reference to nearest surface-water.
3 Site is outside floodplain at moderate elevation in reference to nearest 

surface-water.
1 Site is at or below elevation of nearest surface-water or is in floodplain.

Geological/Seismic Activity

Definition: Known or recorded seismic activity in the vicinity.

Data Source: Agency websites, in-house files, and maps.

Score Criteria
5 Minor recorded seismic activity in the vicinity.
3 Moderate seismicity recorded in the vicinity.
1 Site vicinity has been affected by significant seismic activity.

Utility Displacement/Replacement

Definition: Possibility that existing utilities would need relocation or replacement to accommodate
site development.

Data Source: In-house files and maps.

Score Criteria
5 No existing utilities would be displaced and/or need replacement.
3 Some replacement and/or displacement would be required.
1 Significant disruption of utilities would be required.

Cogeneration Potential

Definition: Cogeneration is the simultaneous production of heat and power in a single
thermodynamic process.  

Scoring: Sites will be scored according to the potential for cogeneration in the professional
judgment of the siting specialist.  Sites with maximum potential will be assigned the score of 5, with
the other sites given relative scores.
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Transmission System - Development

Distance from Transmission

Definition: This will be based on estimated length of new transmission lines from the generation site
to the nearest substation.

Scoring: Sites are ranked according to estimated length of new transmission.  The highest ranked
sites (least length) will be assigned the score of 5, with relative scores given to other sites.

Transmission System Reliability/Capacity

Definition: This will be based on estimated reliability and capacity of transmission infrastructure and
facilities in the site area.

Scoring: Sites are ranked according to estimated existing capacity to handle increased electric
transmission loads.  The highest ranked sites (most reliable and highest capacity) will be assigned
the score of 5, with relative scores given to other sites.  Sites with inadequate reliability or capacity,
or where system stability issues exist that cannot be remedied without significant system upgrades,
will be eliminated as candidate sites.

Transportation - Development

Highway Transportation

Definition: Proximity of site to nearest highway of sufficient capacity for use by construction vehicles
and equipment.

Score Criteria
5 Suitable highway within 5 miles.
3 Suitable highway within 10 miles.
1 Suitable highway 20 or more miles away.

Road Displacement/Replacement

Definition: Possibility that existing roads would need relocation or replacement to accommodate site
development traffic.

Score Criteria
5 No existing roads would be displaced and/or need replacement.
3 Some replacement and/or displacement of roads would be required.
1 Significant disruption of area roads would be required.

Water Resources – Development

Adequacy of Water Source for Baseload Plant

Definition: Ability of primary water source to meet needs of baseload plant.
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Score Criteria
5 Primary source meets or exceeds baseload plant needs.
3 Primary source meets some, but not all baseload plant needs.
1 Primary source has insufficient water to meet baseload plant needs.

Distance to Adequate Source of Water

Definition: Site location regarding proximity to primary water source.

Score Criteria
5 Source either on-site, adjacent, or within 5 miles of site.
3 Source more than 5 miles from site.
1 Air-cooled condensers required.

Static Head

Definition: Static head is the pressure exerted by a pool of liquid.  Because of the weight of the
liquid, the pressure is greater at the bottom of the pool than at the top, which affects pump capacity
needs.

Scoring: Sites are ranked according to estimated static head that would need to be overcome by
pumps for site construction work.  The highest ranked site (least static head) will be assigned the
score of 5, with relative scores given to other sites.

Makeup Water Quality

Definition: Makeup water quality affects the life of various plant components (higher quality water
means less maintenance).

Scoring: Sites are ranked according to estimated makeup water quality available at the site.  The
site with the highest water quality will be assigned the score of 5, with relative scores given to other
sites.

Groundwater Quality

Definition: Groundwater quality can affect the life of various plant pumps and components (higher
quality water means less maintenance).

Scoring: Sites are ranked according to estimated groundwater quality available at the site.  The site
with the highest water quality will be assigned the score of 5, with relative scores given to other
sites.

Feasibility of Well Field

Definition: Potential for development of an on-site well field.

Score Criteria
5 Well field is feasible.
3 Well field development may be severely limited.
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1 Well field not feasible.

Security Considerations

Definition: Prevention of potential risk from surrounding area to power plant activities during
construction.

Scoring: Sites are ranked according to potential for maintaining security of construction.  The site
estimated to be able to maintain the greatest security during construction will be assigned the score
of 5, with relative scores given to other sites.

Economics of Areas and Criteria Evaluated

Development Costs

Some of the principal site comparisons during the site selection process are on the basis of
estimated costs, such as capital costs to prepare the site (cut/fill) and install facilities, transmission
facilities, and fuel supply infrastructure.  The method used to score each cost-based comparison
will be to assign the point value of 5 to the lowest costs, the value of 1 to the highest cost site, and
award intermediate scores on the basis of site costs.

Project costs can be separated into two categories: the power block capital costs and site
development costs.  The total power block capital costs will be assumed to be the same at each
appropriate candidate site.  However, each site has specific characteristics that can influence the
total site development costs for the proposed power generation facilities at that particular site
location.  These factors, which will be evaluated on the basis of differentials in cost, include water
supply pipelines, linear facilities, transmission lines, costs for plant cooling system, and delivered
fuel costs.  Indicative unit costs (e.g., dollars per mile) will be used for evaluations of development
cost differentials.

Waste Disposal - Development

Dry Spent Fuel Storage Capacity

Definition: This will be based on estimated capacity of dry spent fuel storage on-site or in the site
area.

Scoring: The highest ranked site (most capacity) will be assigned the score of 5, with relative scores
given to other sites.

9.3.2.3.2.3 Candidate Site Development Cost Estimates

Site development costs were not specifically generated for each site.  However, it was assumed
that a “non-nuclear site,” one that did not have existing nuclear developments, would have
significantly higher development costs than a site with existing nuclear units.  Consequently, a
“non-nuclear” site would be allocated a less favorable cost development score.
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9.3.2.3.2.4 Candidate Site Sensitivity Analysis

Sensitivity analyses were performed to determine the effects of differently weighted environmental
and technical factors on site rankings.  These analyses identified the highest ranking sites over a
range of various weightings.  The base site evaluation was based on the percent allocation
described above.  Other weighting options between the technical and environmental factors are
possible.  Therefore, the sensitivity of the site rankings to the following weighting schemes was
assessed:

It was not considered practical to explore the effect of varying the weightings assigned to each
individual siting factor because of the virtually infinite number of possible combinations.  Therefore,
only the weighting options identified above were evaluated.

9.3.2.3.2.5 Candidate Sites Evaluation Summary

As indicated in Subsection 9.3.2.3.1, following the site reconnaissance and the collection and
review of available site-specific information, potential sites were eliminated due to either
environmental or technical reasons.  The sites retained for further evaluation were deemed to be
the Candidate Sites.  Figure 9.3-5 illustrates the location of each of the Candidate Sites.
Figure 9.3-6 through Figure 9.3-19 illustrate the land use and utility infrastructure within the
immediate vicinity of each Candidate Site, except for Site M (Fermi). Further, site profiles containing
environmental descriptions of the Candidate Sites are contained in Appendix 9A.   Table 9.3-3
documents the evaluation scores of the Candidate Sites.  Table 9.3-4 provides the final ranking of
the Candidate Sites.

9.3.3 Conclusion

The environmental and technical evaluation of the eight Candidate Sites concluded that the Fermi
site is preferable when both environmental and technical scores are taken into consideration (base
case and average scores), and therefore should be the proposed site.  The proposed site is the site
for which Detroit Edison now seeks a COL to construct and operate a new nuclear facility.  The
Belle River site and the Greenwood Energy Center (GEC) site were identified as the first and
second alternatives, respectively.

9.3.4 References

9.3-1 Michigan Public Service Commission, “Electric Utility Service Areas,” April 2002, 
http://www.cis.state.mi.us/mpsc/electric/map.htm, accessed 20 March 2008.
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accessed 17 July 2008.

9.3-4 Ventyx, “Velocity Suite Online” Subscription Service, 
https://velocitysuite.globalenergy.com/Citrix/MetaFrame/auth/login.aspx.

http://www.merriam-webster.com/dictionary/greenfield
https://velocitysuite.globalenergy.com/Citrix/MetaFrame/auth/login.aspx
https://velocitysuite.globalenergy.com/Citrix/MetaFrame/auth/login.aspx
http://www.michigan.gov/deq/0,1607,7-135-3311_4110_23243---,00.html
http://www.michigan.gov/deq/0,1607,7-135-3311_4110_23243---,00.html


9-65 Revision 2
Feburary 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Notes: 1.Acreages shown in parentheses reflect the total site acreage for each existing site.

Table 9.3-1 Listing of Potential Sites

Site County

Area of 
New Site 
(Acres) Notes(1)

A Monroe 1901 Greenfield

B Lenawee 1407 Greenfield

C Lenawee 1139 Greenfield

D Lenawee 1072 Greenfield

E Huron 1430 Greenfield

F St. Clair 1280 Greenwood

G St. Clair 320 Greenfield

H Washtenaw 903 Greenfield

I Tuscola 2139 Greenfield

J Wayne 163 Brownfield

K St. Clair 249 Greenfield

L Wayne 383 Brownfield

M Monroe 1260 Fermi 

N St. Clair 2086 Belle River/St. Clair

O Huron 46 Harbor Beach

P Wayne 106 River Rouge

Q Wayne 115 Trenton Channel

R St. Clair 27 Marysville

S Wayne 69 Conners Creek

T Monroe 930 Monroe

W1 Huron 3625

W2 Huron 4851

W3 Huron 3436

W4 Huron 3066
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Table 9.3-2 Potential Site Evaluation Summary Table (Sheet 1 of 3)

Site County

Total Area 
of Site 
(Acres) Notes

A (Petersburg) Monroe 1901 Acceptable

B (North 
Britton)

Lenawee 1407 Eliminated

30 to 40 residences onsite (too many)

Proximity to similar Site C, more residences than Site C

Insufficient rail line

Long distance to some utilities

Greenfield site

Inadequate water supply at the site location

Private land (disadvantage - not DTE owned)

C (South 
Britton)

Lenawee 1139 Acceptable

D (Blissfield) Lenawee 1072 Eliminated

Just outside service area

1.5 miles from Blissfield (close proximity)

Greenfield site

Inadequate water supply at the site location

Private land (disadvantage - not DTE owned)

E (Pigeon) Huron 1430 Eliminated

In resort-type area, close to lake shore

Greenfield site

Affects visual characteristics of area

Private land(disadvantage - not DTE owned)

F (Greenwood) St. Clair 1280 Acceptable

G (Memphis 
North)

St. Clair 320 Eliminated

Site too small for minimum nuclear size threshold of 500 

acres(a)

H (Dexter) Washtenaw 903 Eliminated

Many residences, possibly historic

Mature forests

Fairly close to state recreation sites

Changes visual character of the area

Greenfield site

Private land(disadvantage - not DTE owned)
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I (Tuscola) Tuscola 2139 Eliminated

Both historical (older farmsteads) and environmental 

(mature woodlands, resort areas nearby) concerns

Changes visual character of area

Number of residences too high and of potentially historic 

type

Requires rail upgrade

Greenfield site

Private land (disadvantage - not DTE owned)

Inadequate water supply at the site location

J (Willow/South 
Huron)

Wayne 163 Eliminated

Brownfield site

Site too small for minimum nuclear size threshold of 500 

acres(a)

Close to Detroit Wayne County Metropolitan Airport

Potential for significant wetland impact

K (Memphis 
South)

St. Clair 249 Eliminated

Site too small for minimum nuclear size threshold of 500 

acres(a)

Number of onsite residences too high, surrounded by 

residences and more possibly developing

Private land (disadvantage - not DTE owned)

Greenfield site

Inadequate water supply at the site location

L (Livonia) Wayne 383 Eliminated

Brownfield with potential contamination

Site too small for minimum nuclear size threshold of 500 

acres(a)

M (Fermi) Monroe 1260 Acceptable

N (Belle River) St. Clair 2086 Acceptable

O (Harbor 
Beach)

Huron 46 Eliminated

Site too small for minimum nuclear size threshold of 500 

acres(a)

Transmission line upgrade required

P (River 
Rouge)

Wayne 106 Eliminated

Site too small for minimum nuclear size threshold of 500 

acres(a)

Table 9.3-2 Potential Site Evaluation Summary Table (Sheet 2 of 3)

Site County

Total Area 
of Site 
(Acres) Notes
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(a) Criteria evaluating a Potential Site included a minimum nuclear size threshold of 500 acres. The 500 
acre minimum size criterion was developed using typical existing nuclear plant acreages listed in 
NUREG-1437, Volume I, Section 2.2.1.

Q (Trenton 
Channel)

Wayne 115 Eliminated

Site too small for minimum nuclear size threshold of 500 

acres(a)

R (Marysville) St. Clair 27 Eliminated

Site too small for minimum nuclear size threshold of 500 

acres(a)

S (Conners 
Creek)

Wayne 69 Eliminated

Site too small for minimum nuclear size threshold of 500 

acres(a)

T (Monroe) Monroe 930 Eliminated

Site too small and congested for minimum nuclear size 

threshold of 500 acres(a)

Inadequate water supply at the site location

W1 (Port 
Austin)

Huron 6557 Acceptable

W2 (Caseville) Huron 5757 Acceptable

W3 (Bay Port) Huron 5743 Acceptable

W4 (Harbor 
Beach)

Huron 3066 Eliminated

Forested wetlands and residences on the site

Greenfield site

Table 9.3-2 Potential Site Evaluation Summary Table (Sheet 3 of 3)

Site County

Total Area 
of Site 
(Acres) Notes
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Table 9.3-3 Evaluation Scores of Candidate Sites (Sheet 1 of 5)

Evaluation Criteria
Weighting
Factor, %

Site A
(Petersburg)

Site C
(South 
Britton)

Site F
(Greenwood)

Site M
(Fermi)

Site N 
(Belle 
River)

Site W1 
(Port 

Austin)
Site W2

(Caseville)

Site W3
(Bay 
Port)

Environmental Criteria (Total weight = 
41%)

1.0  Ecology/Natural Resources

1.1  T&E Species 2 5 5 3 3 5 3 3 3

1.2  Wetlands/Waters of the US 2 1 1 1 3 3 3 3 3

1.3  Impacts on Designated Areas 1 3 5 3 1 5 1 3 3

1.4  Disruption of Natural Habitat 1 5 5 5 5 5 5 5 5

1.5  Impacts on Water Quality 1 1 1 1 1 1 1 1 1

Weighted Group Total 0.21 0.23 0.17 0.19 0.27 0.19 0.21 0.21

2.0  Land Use

2.1  Existing Land Ownership 3 3 3 5 5 5 3 3 3

2.2  Existing Land Use 2 3 3 5 5 5 3 3 3

2.3  Nearby Airports 2 1 1 1 1 1 1 1 1

2.4  Buffer Between Facility and 
Receptors

4 3 3 5 5 5 3 3 3

Weighted Group Total 0.29 0.29 0.47 0.47 0.47 0.29 0.29 0.29

3.0  Socioeconomics

3.1  Demographics/Employment/Housing 1 5 5 5 3 3 1 1 1

3.2  Noise Impacts 2 1 1 5 3 3 1 5 5

3.3  Cultural Resources 1 5 5 5 5 5 1 5 5

3.4  Visual Impact 3 1 1 5 5 5 1 1 1

Weighted Group Total 0.15 0.15 0.35 0.29 0.29 0.07 0.27 0.27
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4.0  Potential for Hazardous Material 
Contamination

4.1  Potential for Onsite Contamination 4 3 3 5 5 5 3 3 3

Weighted Group Total 0.12 0.12 0.20 0.20 0.20 0.12 0.12 0.12

5.0  Associated Linear Facilities

5.1  Route Environment 2 3 3 5 5 5 5 5 5

Weighted Group Total 0.06 0.06 0.10 0.10 0.10 0.10 0.10 0.10

6.0  Public Receptivity

6.1  Public Receptivity 10 3 3 1 5 3 1 1 1

Weighted Group Total 0.30 0.30 0.10 0.50 0.30 0.10 0.10 0.10

Weighted Environmental Total 41 1.13 1.15 1.39 1.75 1.63 0.87 1.09 1.09

Technical Criteria (Total weight = 59%)

7.0  Site Development

7.1  Site Topography 3 5 5 5 5 5 5 5 5

7.2  Foundation, Earthwork, Pipe 
Installation Conditions

3 5 5 5 3 3 5 5 5

7.3  Groundwater Construction Impacts 3 5 3 3 3 3 1 3 5

7.4  Flood Potential 3 3 3 3 1 1 1 1 3

7.5  Geologic/Seismic Activity 6 5 5 5 5 5 5 5 5

Table 9.3-3 Evaluation Scores of Candidate Sites (Sheet 2 of 5)

Evaluation Criteria
Weighting
Factor, %

Site A
(Petersburg)

Site C
(South 
Britton)

Site F
(Greenwood)

Site M
(Fermi)

Site N 
(Belle 
River)

Site W1 
(Port 

Austin)
Site W2

(Caseville)

Site W3
(Bay 
Port)
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7.6  Utility Displacement/Replacement 3 5 5 5 3 5 5 5 5

7.7  Cogeneration Potential 1 1 1 1 1 3 3 3 3

Weighted Group Total 1.00 0.94 0.94 0.76 0.84 0.84 0.90 1.02

8.0  Transmission System

8.1  Distance from Transmission 2 3 3 5 5 5 1 1 1

8.2  Transmission System 
Reliability/Capacity

3 5 5 1 5 3 1 1 1

Weighted Group Total 0.21 0.21 0.13 0.25 0.19 0.05 0.05 0.05

9.0  Transportation

9.1  Highway Transportation 1 5 5 5 5 5 5 5 5

9.2  Road Displacement/Replacement 1 3 3 5 5 5 3 3 3

Weighted Group Total 0.08 0.08 0.10 0.10 0.10 0.08 0.08 0.08

10.0  Water Resources

10.1  Adequacy of Water Source 4 5 5 5 5 5 5 1 5

10.2  Distance to Adequate Water Source 4 5 5 3 5 5 5 5 5

10.3  Static Head 2 5 3 3 3 3 3 5 3

10.4  Makeup Water Quality 1 5 5 3 3 3 3 3 3

10.5  Groundwater Quality 1 5 5 3 3 3 3 3 3

10.6  Feasibility of Well Field 1 3 1 1 3 1 3 3 3

Weighted Group Total 0.63 0.57 0.45 0.55 0.53 0.55 0.43 0.55

Table 9.3-3 Evaluation Scores of Candidate Sites (Sheet 3 of 5)

Evaluation Criteria
Weighting
Factor, %

Site A
(Petersburg)

Site C
(South 
Britton)

Site F
(Greenwood)

Site M
(Fermi)

Site N 
(Belle 
River)

Site W1 
(Port 

Austin)
Site W2

(Caseville)

Site W3
(Bay 
Port)
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11.0  Security Considerations

11.1  Security Considerations 5 3 3 3 1 1 1 3 1

Weighted Group Total 0.15 0.15 0.15 0.05 0.05 0.05 0.15 0.05

12.0  Development Costs

12.1  Water Supply 2 1 1 3 5 1 5 1 5

12.2  Linear Facilities 2 1 1 3 3 3 1 1 1

12.3  Transmission System 2 1 1 3 3 3 1 1 1

12.4  Cooling Towers 2 1 1 1 1 1 1 1 1

12.5  Fuel Transport 2 3 3 5 5 5 1 1 1

Weighted Group Total 0.14 0.14 0.30 0.34 0.26 0.18 0.10 0.18

13.0  Waste Disposal

13.1  Dry Spent Fuel Storage Capacity 2 5 5 5 3 5 5 5 5

Weighted Group Total 0.10 0.10 0.10 0.06 0.10 0.10 0.10 0.10

Weighted Technical Total 59 2.31 2.19 2.17 2.11 2.07 1.85 1.81 2.03

Weighted Total 100 3.44 3.34 3.56 3.86 3.70 2.72 2.90 3.12

Table 9.3-3 Evaluation Scores of Candidate Sites (Sheet 4 of 5)

Evaluation Criteria
Weighting
Factor, %

Site A
(Petersburg)

Site C
(South 
Britton)

Site F
(Greenwood)

Site M
(Fermi)

Site N 
(Belle 
River)

Site W1 
(Port 

Austin)
Site W2

(Caseville)

Site W3
(Bay 
Port)
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Sensitivity Analyses Results

Site Technical Score Environmental Score Base Case Technical Emphasis Environmental Emphasis Average

A 2.27 1.13 3.40 3.52 3.03 3.35

C 2.11 1.15 3.26 3.34 2.97 3.25

F 2.17 1.39 3.56 3.59 3.24 3.46

M 2.08 1.65 3.73 3.68 3.62 3.75

N 2.03 1.63 3.66 3.60 3.45 3.60

W1 1.85 0.87 2.72 2.83 2.39 2.65

W2 1.73 0.97 2.70 2.76 2.62 2.82

W3 2.03 0.97 3.00 3.12 2.78 3.03

Table 9.3-3 Evaluation Scores of Candidate Sites (Sheet 5 of 5)

Evaluation Criteria
Weighting
Factor, %

Site A
(Petersburg)

Site C
(South 
Britton)

Site F
(Greenwood)

Site M
(Fermi)

Site N 
(Belle 
River)

Site W1 
(Port 

Austin)
Site W2

(Caseville)

Site W3
(Bay 
Port)
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Table 9.3-4 Ranking of the Candidate Sites

Site County Notes Rank

M Monroe Fermi 1

N St. Clair Belle River/St. Clair 2

F St. Clair Greenwood 3

A Monroe Greenfield 4

C Lenawee Greenfield 5

W3 Huron Greenfield 6

W2 Huron Greenfield 7

W1 Huron Greenfield 8
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Figure 9.3-1 Site Selection Methodology Flow Chart
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Figure 9.3-2 Michigan Service Area
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Figure 9.3-3 Detroit Edison Service Area
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Figure 9.3-4 Potential Sites
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Figure 9.3-5 Candidate Sites
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Figure 9.3-6 Land Use Within the 7.5 Mile Vicinity of Site F (Greenwood)
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Figure 9.3-7 Utility Infrastructure Within the 7.5 Mile Vicinity of Site F (Greenwood)
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Figure 9.3-8 Land Use Within the 7.5 Mile Vicinity of Site A (Petersburg)
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Figure 9.3-9 Utility Infrastructure Within 7.5 Mile Vicinity of Site A (Petersburg)
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Figure 9.3-10 Land Use Within the 7.5 Mile Vicinity of Site C (South Britton)
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Figure 9.3-11 Utility Infrastructure Within the 7.5 Mile Vicinity of Site C (South 
Britton)
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Figure 9.3-12 Land Use Within the 7.5 Mile Vicinity of Site N (Belle River)
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Figure 9.3-13 Utility Infrastructure Within the 7.5 Mile Vicinity of Site N (Belle River)
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Figure 9.3-14 Land Use Within the 7.5 Mile Vicinity of Site W1 (Port Austin)
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Figure 9.3-15 Utility Infrastructure Within the 7.5 Mile Vicinity of Site W1 (Port 
Austin)
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Figure 9.3-16 Land Use Within the 7.5 Mile Vicinity of Site W2 (Caseville)
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Figure 9.3-17 Utility Infrastructure Within the 7.5 Mile Vicinity of Site W2 (Caseville)
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Figure 9.3-18 Land Use Within the 7.5 Mile Vicinity of Site W3 (Bay Port)

[_

7.5 Miles

UV142

UV25

H u r o nH u r o n
C o u n t yC o u n t y

Site W3 - Huron County

[
CanadaMI

OHIN

[_ Site W3 Huron County

County
Interstate
Highway
Major Road
Minor Road

Land Cover Description
No data
Barren Land (Rock/Sand/Clay)
Cultivated Crops
Deciduous Forest
Developed, High Intensity

Developed, Low Intensity
Developed, Medium Intensity
Developed, Open Space
Emergent Herbaceous Wetlands
Evergreen Forest
Grassland/Herbaceous
Mixed Forest
Open Water
Pasture/Hay
Shrub/Scrub
Woody Wetlands

/
0 31.5

Miles



9-93 Revision 2
Feburary 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Figure 9.3-19 Utility Infrastructure Within the 7.5 Mile Vicinity of Site W3 (Bay Port)
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9.4 Alternative Plant and Transmission Systems

This section discusses alternative plant and transmission systems for Fermi 3.  Subsection 9.4.1
evaluates alternative heat dissipation systems, Subsection 9.4.2 evaluates alternative circulating
water systems, and Subsection 9.4.3 evaluates alternative transmission systems.  This evaluation
of alternatives includes comparison with the proposed system to identify those systems that are
environmentally preferable and environmentally equivalent to the proposed system.  If any
alternative is identified as environmentally preferable, it is compared with the proposed system on a
benefit-cost basis to determine if any such system should be considered as a preferred alternative
to the proposed system.

9.4.1 Heat Dissipation Systems

This evaluation focuses on identifying alternative heat dissipation systems that are feasible,
legislatively compliant, and environmentally preferable.  In accordance with NUREG-1555, this
evaluation first compares these alternatives with the proposed system using standardized criteria
that include land use, water use, thermal and physical impacts, atmospheric effects, noise
generation, aesthetics and recreational benefits, generating efficiency, and operating and
maintenance experience with similar units.

The proposed system and alternatives that prove to be feasible, legislatively compliant, and
environmentally preferable have been economically evaluated.  There are no mitigating measures
in Chapter 4 or Chapter 5 for the proposed heat dissipation system that warrant consideration in
this evaluation.

9.4.1.1 Screening of Alternative Heat Dissipation Systems

Heat from Fermi 3 is dissipated by one independent system.  The Base Case for Fermi 3 is a
closed-cycle system with a natural draft cooling tower (NDCT).  Associated intake/discharge
structure, pumps, and piping systems are required.  Cooled water from the tower is pumped first
through the condenser, where it is heated.  The heated water is then circulated through the NDCT
where heat is rejected to ambient air.  Make-up water is obtained from Lake Erie, and cooling tower
blowdown is discharged to the lake.  The Fermi 3 Base Case system is compared with the following
heat dissipation alternatives:

• Once-through system (Alternative 1): This alternative would include a once-through system
with its intake and pumping system on Lake Erie, and discharges into Lake Erie.

• Once-through system with helper tower (Alternative 2): This alternative would include the
once-through system and a small multi-cell mechanical draft cooling tower system. The
helper tower would operate on an as-needed basis during the warmest summer months to
mitigate the peak temperatures in Lake Erie by transferring heat to the environment via
evaporation, and directly to the atmosphere. Water would be withdrawn from Lake Erie and
cooling tower blowdown would be returned to the lake.

• Dry and wet cooling tower system (Alternative 3): This alternative would consist of a
combination of dry and wet mechanical draft towers and associated intake/discharge,
pumping, and piping systems. The dry cooling tower would consist of a series of moderate
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profile, rectangular structures that house large fans and piping, and the wet cooling towers
would consist of a series of multi-cell, rectangular cooling tower banks. This closed-cooling
system would withdraw water from Lake Erie and transfer heat to the environment via
evaporation and directly to the atmosphere. Minor cooling tower blowdown discharges
would be released to Lake Erie.

• Mechanical draft cooling tower system (Alternative 4): This alternative would consist of four
multi-cell, rectangular cooling tower banks and associated intake/discharge, pumping, and
piping systems. This closed-cooling system would withdraw water from Lake Erie and
transfer heat to the environment via evaporation and directly to the atmosphere.
Comparable cooling tower blowdown discharges would be released to the lake.

• Spray ponds (Alternative 5): This alternative would involve the addition of new surface water
bodies on site and the addition of an extensive matrix of spray modules to promote
evaporative cooling in the new ponds. Additional pumping and piping systems would be
required.

• Dry tower system (Alternative 6): This alternative would consist of a series of moderate
profile (approximately 150-foot high) rectangular structures that house large fans and
piping. There would be few other resources required (e.g., water, wastewater) besides land.

9.4.1.1.1 Technical, Regulatory, and Environmental Review of Heat Dissipation Systems

The Fermi 3 Base Case and alternative heat dissipation systems are screened and compared in
Table 9.4-1.  These tables present consideration of land and water use, as well as other
environmental criteria, regulatory restrictions, and operating and maintenance factors.

The Fermi 3 evaluation concludes that the following heat dissipation systems are feasible,
legislatively compliant, and environmentally preferable or equivalent to the Base Case:

• Dry and wet cooling tower system (Alternative 3)

• Mechanical draft cooling tower system (Alternative 4)

• Dry towers (Alternative 6)

The once-through system (Alternative 1), once-through system with helper tower (Alternative 2) and
the spray pond system (Alternative 5) posed regulatory approval barriers, as presented in
Table 9.4-1, and therefore have been removed from further consideration.

9.4.1.1.2 Thermal Impact and Water Level Enhancements

As demonstrated in previous sections, Lake Erie would dissipate the negligible waste heat from the
continuous blowdown of Fermi 3 wet towers.  Because blowdown is taken from water already
cooled in the towers, any additional waste heat to Lake Erie is negligible.

9.4.1.2 Analysis of Alternative Heat Dissipation Systems

In addition to the screening performed in Table 9.4-1, analysis of economic factors is performed in
Table 9.4-2.  A summary of the previous screening is also shown in Table 9.4-2.
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9.4.1.2.1 Relative Economic Evaluation of Heat Dissipation Systems

The Fermi 3 capital costs would be the highest for dry towers (Alternative 6).  The capital cost for
alternatives using wet cooling towers (Alternatives 3 and 4), including the Base Case, would be
lower than dry towers.  The operating costs of wet cooling tower alternatives, including the Base
Case, are lower than dry towers (Alternative 6), primarily because dry tower fans use more power.
There is a brief summary of this information included in Table 9.4-2.

9.4.1.2.2 Alternative Heat Dissipation System Summary

Table 9.4-2 offers a summary comparison of the relative natural resource (i.e., land, water)
requirements, environmental impacts, regulatory barriers, operating issues, and energy/economic
considerations for the Base Case and the alternative heat dissipation systems for Fermi 3.  This
table identifies the closed-cycle, natural draft cooling tower system (Base Case) as the preferred
cooling system option because of its advantages from regulatory, water usage, and thermal impact
perspectives.  The other wet and dry tower systems (Alternatives 3, 4 and 6) scored lower on key
attributes than the Base Case.  However, these alternatives did not present any fatal flaws, and
thus, these alternatives were also deemed appropriate for further energy and economic review.
The once-through cooling systems (Alternatives 1 and 2) offer advantages with respect to land use,
aesthetics (no visual impact or noise), good operating experience, and low impact on generating
efficiency.  However, significant hydrology related concerns were identified for the once-through
systems.  Specifically, these hydrology concerns are related to a high water use from Lake Erie,
thermal and physical impacts in Lake Erie due to the discharge water flow rate and temperature,
and the associated potential regulatory barriers.  Based on these issues, the once through designs
(Alternatives 1 and 2) were eliminated from further consideration.  The cooling pond system
(Alternative 5) potentially provides good performance in areas of air use and noise generated.
However, concerns with Alternative 5 were identified related to significant land use requirements,
significant water use, and the associated potential regulatory barriers.  Based on these issues, the
cooling pond system (Alternative 5) was eliminated from further consideration.  Therefore, from the
perspective of natural resource requirements, environmental impacts, regulatory barriers, and
operating issues, the Base Case and Alternatives 3, 4 and 6 were retained for further economic
evaluation.

Subsequent cost comparisons show that the capital and operating costs of dry towers would be
higher than wet towers.  The lower efficiency of the dry tower system represents a significant
increase in fuel requirements over the lifetime of the plant.  In addition, evaluations show that the
all-dry system (three-thirds dry cooling capacity) material cost is more than 500 percent higher than
a one-third minimum dry cooling capacity system and the dry system contains significantly more
active components, which would increase maintenance costs.  Also, the dry tower system alone is
unable to produce the needed performance required during periods of high ambient dry bulb
temperature, which could occur during the summer season, without having periods of power
reduction.  Thus, a partially or fully wet cooling tower system is required to lower the cooling water
temperature sufficiently to operate the plant without a reduction in unit power output.  Dry cooling
towers can require as much as 10 times the area of a wet tower with a comparable cooling capacity,
depending on the technology selected.  Because of its thermal performance limitations when air
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ambient temperature is high, a dry tower array would become very large, using significant acreage,
and could have a higher profile.

9.4.2 Circulating Water Systems

As presented in Subsection 9.4.1, the proposed heat dissipation system for Fermi 3 is a
closed-cycle, natural draft cooling tower.  Since the proposed system for Fermi 3 is not an
open-loop circulating water system, there is no need to evaluate circulating water system
alternatives.  The closed-loop system is a preferable alternative due largely to water conservation.
The closed-loop circulating water system for Fermi 3 would, however, require continuous make-up
water to the cooling tower basin to compensate for the evaporative losses and cooling tower
blowdown.  This evaluation focuses on identifying feasible make-up water intake systems that are
legislatively compliant, environmentally preferable, and economically viable.  In accordance with
NUREG-1555 guidance, this evaluation first compares alternative intake water systems against the
Base Case system using standardized criteria that include construction impacts, aquatic issues,
water use, land use, and compliance with regulations.  As stated in NUREG-1555, the proposed
system and alternatives that prove to be feasible, legislatively compliant, and environmentally
preferable are then evaluated on an economic basis.

The Base Case make-up water intake system for Fermi 3 comprises:

• Intake System: Shoreline

• Intake Location: Adjacent to existing intake structure on Lake Erie

• Discharge System: Offshore

• Discharge Location: Offshore pipe routing adjacent to the intake structure

• Water Supply: Lake Erie

• Water Treatment: Chemical biocide/corrosion/antiscalant treatment/dehalogenation

The following subsections evaluate this Base Case against a list of potential alternative system
components that address intake, discharge, water supply, and water treatment issues for Fermi 3
only.

9.4.2.1 Alternative Intake Designs and Locations

While NUREG-1555 suggests that the intake system evaluation address alternative intake systems,
locations, pumping arrangements, defouling processes and screens; the Base Case detailed
design has not matured sufficiently to support a comparative evaluation of alternative pumping,
defouling and screen systems.  Consequently, the evaluation of the intake Base Case and
alternatives is limited to the intake system and intake location.  Table 9.4-3 and Table 9.4-4 provide
an evaluation or comparison of the following Base Case and alternative intake systems and
locations:

• Alternative Intake Systems are as follows:
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- Shoreline Intake System (Base Case): Partially submerged concrete inlet structure
positioned inside the intake bay along the shoreline.  Additional discussion of the Base
Case is provided in Section 3.4.

- Offshore Intake (Alternative 1): Completely submerged intake structure(s) positioned
just above the bottom of the body of water supply source, some distance from shore.

• Alternative Intake Locations are as follows:

- Existing Intake Location (Base Case): Intake location between the two groins that
extend into Lake Erie.

- Alternate Intake Location on Lake Erie (Alternative 2): Intake location at least several
hundred feet away from the existing Fermi 2 intake structure.

The evaluation in Table 9.4-3 and Table 9.4-4 concludes that:

• An Offshore Intake System or Alternate Intake Location would be difficult to permit.

• The alternatives could generate larger environmental impacts relative to the Base Case
intake system arrangement.

• The alternatives could trigger costly additional permitting, stakeholder consultations, and
environmental restoration. Therefore, further economic evaluation of the Base Case and
alternative intake systems is unwarranted.

9.4.2.2 Alternative Discharge Designs and Locations

While NUREG-1555 also suggests that the discharge system evaluation address alternative
discharge systems, locations, and discharge port technology, the conceptual Base Case discharge
design can only support consideration of alternate discharge systems and locations.  The discharge
water quantity is smaller than the intake because the discharge comprises cooling tower blowdown,
whereas the intake comprises make-up for evaporative losses, drift losses, and blowdown.
Table 9.4-5 and Table 9.4-6 provide comparisons of the Base Case and alternative discharge
systems and locations.

• Alternative Discharge Systems are as follows:

- Offshore Discharge (Base Case): Completely submerged discharge structure(s)
positioned just above the receiving water body bottom, some distance from shore.

- Shoreline Discharge (Alternative 3): Concrete, partially submerged, discharge structure
along shoreline of receiving body of water.

• Alternative Discharge Locations are as follows:

- Offshore, Pipe Routing Adjacent to the Intake (Base Case): As discussed in
Subsection 5.3.2, the blowdown pipe will extend approximately 1300 feet offshore,
passing near the existing intake structure.  This is further discussed in Section 3.4.

- Inland Discharge (Alternative 4): Fermi 3 has several inland lagoons that could support
discharge.
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The evaluation in Table 9.4-5 and Table 9.4-6 concludes that: 1) the discharge system alternatives
may be more difficult to permit than the Base Case, and 2) the discharge system alternatives could
generate larger adverse environmental impacts relative to the Base Case discharge system
arrangement.  Further economic evaluation of the Base Case and alternative discharge systems is
unwarranted.

9.4.2.3 Alternative Water Supplies

Groundwater in the vicinity of Fermi 3 is not sufficient to provide the required volume of cooling
water.  As discussed in Subsection 2.3.1.2, groundwater in the vicinity of Fermi is not used onsite.
Moreover, the evaluation of alternative water supplies prescribed by NUREG-1555 is not needed
because of the certainty of water supply (Lake Erie) for the Fermi 3 preferred closed-cycle wet
cooling tower system.  Lake Erie is the prevalent water source in the vicinity of Fermi 3, and has
historically been proven to be a reliable source.

9.4.2.4 Alternative Water Treatment

The evaluation of the water treatment processes herein focuses on the water treatment system
conceptual design for Fermi 3.  Table 9.4-7 provides an evaluation of the Base Case and alternative
water treatment systems.

• Alternative Water Treatment Systems are as follows:

- Chemical Treatment (Base Case): Cooling water biocide, dehalogenation, and corrosion
and scale inhibitor chemical additives, based on a maximum value of two cycles of
concentration. Additional discussion of the chemical treatments proposed in the Base
Case can be found in Section 3.3 and Section 3.4.

- Non-chemical Treatment – Mechanical Treatment (Alternative 5): Periodic mechanical
cleaning or coating of the cooling tower basin to avoid the accumulation of zebra
mussels.

- Non-chemical Treatment – Thermal Shock (Alternative 6): Thermal shock treatment for
a brief period of time to eradicate the presence of zebra mussels.

The evaluation in Table 9.4-7 demonstrates that the Fermi 3 Base Case chemical treatment option
poses adverse environmental impacts.  However these impacts are SMALL and well within the
current allowances outlined in the Fermi 2 NPDES permit.  The mechanical cleaning system
represents the environmentally-preferred treatment system for the Fermi 3 condenser for
biologicals.  However the mechanical cleaning process is not practical for the cooling towers.
Therefore, chemical treatment (Base Case) is necessary.  A chemical treatment system would be
selected that meets environmental impact limits.  When necessary, thermal shock treatment could
be utilized in addition to chemical treatments. Section 3.3 discusses the chemical treatment
processes, as well as thermal shock treatment.  Further economic evaluation of the Base Case and
alternative water treatment systems is unwarranted.
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9.4.2.5 Summary

The evaluation of the key components (excluding water supply) of the Base Case and alternative
make-up water intake systems for Fermi 3 indicates that the following Base Case configuration
collectively represents the most environmentally preferable circulating water system:

• Intake System: Shoreline

• Intake Location: Between the two groins that extend into Lake Erie

• Discharge System: Offshore

• Discharge Location: Offshore, pipe routing adjacent to the intake

• Water Supply: Lake Erie

• Water Treatment: Chemical biocide/corrosion/scale treatment/dehalogentation

9.4.3 Transmission Systems

NUREG-1555, Section 9.4.3 states:

In some cases transmission lines may be constructed and operated by an entity other than
the applicant.  In such cases, alternate routes and impact information may be limited and
the reviewer should proceed with the assessment using the information that can be
obtained.

In the case of Fermi 3, the transmission l ines are constructed and operated by the
ITCTransmission.  ITCTransmission owns and operates the electrical switchyards at Fermi 2 and
Fermi 3 and the corresponding electrical transmission system.  The interconnection point is
between Fermi 3 and the switchyard.

In November 1999, ITCTransmission was created as an independently functioning business unit
within Detroit Edison.  This was the first step in the formation of a truly independent, stand-alone
transmission company.  In May 2000, ITCTransmission, Detroit Edison, and DTE Energy filed a joint
application with the Federal Energy Regulatory Commission (FERC), seeking permission to
transfer all jurisdictional transmission assets from Detroit Edison to ITCTransmission.  This
approval was granted in June of 2000.  On June 1, 2001, ITCTransmission began operations as a
wholly owned subsidiary of DTE Energy.  In December 2001, ITCTransmission joined the Midwest
ISO, a FERC-approved regional transmission organization.  ITCTransmission was the first
company to join Midwest ISO under Appendix I of the Midwest ISO agreement, which allowed an
independent transmission company certain freedoms to continue operation as a for-profit
stand-alone business.  On February 28, 2003, ITCTransmission became a stand-alone
transmission company following the sale of transmission assets from DTE Energy.  On April 8,
2004, ITCTransmission became the United States’ first fully independent transmission company
after completing the transition by assuming construction and maintenance activities from DTE
Energy. (Reference 9.4-3) ITCTransmission operates within the Midwest ISO regional reliability
area and is an essential link in the safe, cost-effective delivery of electric power across much of
North America.
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As discussed in Subsection 8.1.3 and Subsection 8.3.1.2, one of Midwest ISO’s primary roles is the
oversight of the reliability planning process.  Midwest ISO manages incremental generation
capacity development through the Generation Interconnection Request Queue.  Developers
wishing to provide new incremental generation must file an interconnection request and enter into
Midwest ISO’s queue-based, three-study interconnection process, which provides developers the
flexibility to consider and explore their respective generation interconnection business
opportunities.  While a developer can withdraw a project from the Generation Interconnection
Queue at any point, the process is structured such that each step imposes its own increasing
financial obligations on the developer.  It is recognized that not all projects in the Generation
Interconnection Queue are likely to be built, but the Queue provides an authoritative source for
future generation investment trends in the Midwest ISO Regional Transmission Organization.

As part of the Midwest ISO interconnection process, various studies and analyses are performed
including feasibility and system impact studies.  For the ITCTransmission service area, the Midwest
ISO typically has ITCTransmission perform the studies and analyses.  As part of these work
activities, the Midwest ISO and ITCTransmission determine necessary upgrades to the
transmission system.  This process has been followed for the proposed connection of Fermi 3 to
the ITCTransmission system.  The transmission system configuration and routing are discussed in
Section 2.2 and Section 3.7.

ITCTransmission follows the applicable regulatory processes and approvals in order to implement
changes to the transmission system.  As discussed above, the interconnection studies are
performed by ITCTransmission, including determining the routing for these new transmission lines.
As part of this process, Detroit Edison is not involved in the evaluation or decision making for
proposed changes to the transmission system or possible design alternatives.  Accordingly, Detroit
Edison cannot reasonably provide the transmission system design alternatives considered by
ITCTransmission.

9.4.4 References

9.4-1 U.S. Environmental Protection Agency, CWA 316(b), “Technical Development Document 
for the Final Regulations,” EPA-821-R-01-036, Chapter 3: Energy Penalties, Air 
Emissions, and Cooling Tower Side Effects, November 2001.

9.4-2 Edison Electric Institute, “Electric Power Plant Environmental Noise Guide,” Volume I, 
1978.

9.4-3 ITCTransmission History and General Information, 
http://www.itctransco.com/app.php?sec=&id=3, accessed 18 January 2008.

http://www.itctransco.com/app.php?sec=&id=3
http://www.itctransco.com/app.php?sec=&id=3


Fermi 3 9-102 Revision 2
Combined License Application Feburary 2011

Table 9.4-1 Screening of Alternative Heat Dissipation Systems (Sheet 1 of 8)

Factors 
Affecting 
System 
Selection

Natural Draft 
Cooling Tower 
(Base Case)

Once-Through 
(Alternative 1)

Once-Through 
with Helper 
Tower 
(Alternative 2)

Combination Dry 
and Wet Towers 
(Alternative 3)

Mechanical Draft 
Cooling Towers 
(Alternative 4)

Spray Ponds 
(Alternative 5)

Dry Towers 
(Alternative 6)

Land Use:
Onsite Land 
Considerations

Land use 
considerations are 
based on 
Subsection 2.2.1. A 
natural draft cooling 
tower (NDCT) 
system would 
require less land 
(as compared to 
most alternatives, 
save a 
once-through). A 
NDCT system 
could be placed 
within the confines 
of the existing 
Fermi 2 site.

The once-through 
(OT) system 
would have the 
smallest land 
requirements. 
The OT system 
could be placed 
within the 
confines of the 
existing Fermi 2 
site.

A once-through and 
helper tower 
(OTHT) system 
would require 
marginally more 
land than is 
required by the OT 
system alone, but 
less than other 
cooling tower 
systems. The 
OTHT system 
could be placed 
within the confines 
of the existing 
Fermi 2 site.

A combination dry 
and wet 
mechanical draft 
cooling tower 
(CDWMDCT) 
system would 
require more land 
(as compared to 
the NDCT system) 
to site widely 
spaced dry and wet 
towers. A 
CDWMDCT system 
could be placed 
within the confines 
of the existing 
Fermi 2 site.

A MDCT system 
would require more 
land (as compared 
to the NDCT 
system) to site the 
towers. A MDCT 
system could be 
placed within the 
confines of the 
existing Fermi 2 
site. Current land 
use at Fermi 2 is 
discussed in 
Subsection 2.2.1.

A spray pond-cooling 
alternative would involve 
the development of 
significant additional 
surface water 
impoundments and 
consequently pose the 
additional land 
requirements. It is 
unlikely that new spray 
ponds of sufficient size 
could be placed within 
the confines of the 
existing Fermi 2 site, 
based on 
Subsection 2.2.1 
discussion of land use.

A dry tower system would 
require more land than wet 
cooling tower systems. The 
dry tower system would 
require up to 10 times the 
land use area of the NDCT 
system (Base Case). Dry 
towers may not be able to be 
situated within the confines of 
the existing Fermi 2 site. 
Based on Subsection 2.2.1, a 
relatively high percentage of 
Fermi site is wetlands.

Land Use: 
Terrain 
Considerations

NDCT systems 
withdraw less water 
and so are less 
affected by 
substantial terrain 
variations. Terrain 
features of the site 
are suitable for an 
NDCT system.

OT systems 
require flat or 
gently rolling 
terrain to 
minimize pump 
head 
requirements. 
Terrain features 
of the site would 
not preclude the 
use of the OT 
system.

OTHT systems 
require flat or gently 
rolling terrain 
situations. Terrain 
features of the site 
are suitable for an 
OTHT system.

CDWMDCT system 
withdraws less 
water and so is less 
affected by 
significant terrain 
variations. Terrain 
features of the site 
are suitable for a 
CDWMDCT 
system.

MDCT systems 
withdraw less water 
and so are less 
affected by 
significant terrain 
variations. Terrain 
features of the site 
are suitable for a 
MDCT system.

Since spray pond 
construction involves 
substantial earthwork, 
such systems are most 
appropriate for flat or 
gently rolling terrain. 
Terrain features of the 
site are not suitable for 
the addition of spray 
ponds, due to the fact 
that a relatively high 
percentage of the Fermi 
site is wetlands 
according to 
Subsection 2.2.1.

Dry tower systems are 
unaffected by terrain 
considerations.
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Water Use The water intake 
requirements for 
the NDCT system 
are approximately 
equal to those of 
the MDCT and the 
CDWMDCT. Area 
hydrology is 
discussed in 
Subsection 2.3.1.

An OT system 
would have an 
intake 
requirement of 
nearly 20 times 
more water than 
a NDCT system.
OT - 720,000 
gpm, wet cooling 
systems – 34,000 
gpm. Despite this 
increased water 
intake 
requirement, the 
OT system would 
return most of the 
withdrawn water. 

An OTHT system 
would require the 
second largest 
water supply. 
Although the helper 
tower system would 
reduce water intake 
requirements, its 
use would not 
reduce water usage 
to below the natural 
draft cooling tower 
operation.

The closed wet 
cooling tower 
system would have 
considerable 
evaporative losses 
to the atmosphere, 
but these losses 
could be reduced 
by operation of the 
dry towers in the 
maximum water 
conservation mode, 
thus reducing the 
water usage and 
conserving water 
during drought 
conditions.

The water intake 
requirements for 
the MDCT system 
and the NDCT 
system are 
approximately the 
same.

A spray pond would 
require large volumes of 
water. Area hydrology is 
discussed in 
Subsection 2.3.1.

A dry tower system would 
have no comparable 
evaporative water losses 
when compared with NDCTs. 
A dry tower system would 
require minimal makeup 
water.

Table 9.4-1 Screening of Alternative Heat Dissipation Systems (Sheet 2 of 8)

Factors 
Affecting 
System 
Selection

Natural Draft 
Cooling Tower 
(Base Case)

Once-Through 
(Alternative 1)

Once-Through 
with Helper 
Tower 
(Alternative 2)

Combination Dry 
and Wet Towers 
(Alternative 3)

Mechanical Draft 
Cooling Towers 
(Alternative 4)

Spray Ponds 
(Alternative 5)

Dry Towers 
(Alternative 6)
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Regulatory 
Restrictions

An intake structure 
for an NDCT 
system would meet 
Section 316(b) of 
the CWA and the 
implementing 
regulations, as 
applicable. The 
NPDES discharge 
permit thermal 
discharge limitation 
to the lake would 
need to be modified 
to account for the 
small additional 
thermal load from 
NDCT blowdown. 
Current water use 
and water quality 
are discussed in 
Subsection 2.3.2 
and 
Subsection 2.3.3.

The intake 
structure for the 
OT system would 
meet Section 
316(b) of the 
CWA and the 
implementing 
regulations, as 
applicable. 
Because of 
concerns with 
thermal impacts 
and water 
consumption, 
permitting would 
be difficult. 
Current water use 
and water quality 
are discussed in 
Subsection 2.3.2 
and 
Subsection 2.3.3.

An intake structure 
for the OTHT 
systems would 
meet Section 
316(b) of the CWA 
and the 
implementing 
regulations, as 
applicable. While 
the helper tower 
would temper the 
thermal loading to 
the lake during the 
hottest summer 
season periods, 
concerns with 
thermal impacts 
and water 
consumption would 
pose an 
impediment to 
permitting. Current 
water use and 
quality are 
discussed in 
Subsection 2.3.2 
and 
Subsection 2.3.3.

An intake structure 
for a CDWMDCT 
system would meet 
Section 316(b) of 
the CWA and the 
implementing 
regulations, as 
applicable. The 
NPDES discharge 
permit thermal 
discharge limitation 
to the lake would 
need to be modified 
to account for the 
minor additional 
thermal load 
rejected by the new 
CDWMDCT 
system. These 
regulatory 
restrictions would 
have small impacts 
on this heat 
dissipation system. 
Current site water 
use and quality are 
discussed in 
Subsection 2.3.2 
and 
Subsection 2.3.3.

An intake structure 
for an MDCT 
system would meet 
Section 316(b) of 
the CWA and the 
implementing 
regulations, as 
applicable. The 
NPDES discharge 
permit thermal 
discharge limitation 
to the lake would 
need to be modified 
to account for the 
minor additional 
thermal load from 
the MDCT 
blowdown. Current 
site water use and 
quality are 
discussed in 
Subsection 2.3.2 
and 
Subsection 2.3.3.

Additional land would 
have to be obtained and 
developed to support the 
spray pond option. The 
development of this land 
may entail a substantial 
and lengthy Federal, 
State, and local permit 
and approval process.

There would be little or no 
permit or approval-related 
impacts to the dry tower 
system alternative.

Table 9.4-1 Screening of Alternative Heat Dissipation Systems (Sheet 3 of 8)

Factors 
Affecting 
System 
Selection

Natural Draft 
Cooling Tower 
(Base Case)

Once-Through 
(Alternative 1)

Once-Through 
with Helper 
Tower 
(Alternative 2)

Combination Dry 
and Wet Towers 
(Alternative 3)

Mechanical Draft 
Cooling Towers 
(Alternative 4)

Spray Ponds 
(Alternative 5)

Dry Towers 
(Alternative 6)
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Atmospheric 
Effects

An NDCT system 
would emit water 
droplets (drift) and 
intermittently 
produce a visible 
plume. The drift 
droplets would be a 
minor source of 
particulate matter 
and salt deposition. 
The water vapor 
plume would not 
encourage any 
additional fogging 
or icing conditions 
on local road 
systems. Visible 
plume aesthetic 
impacts would be 
small. Current site 
meteorology is 
discussed in 
Section 2.7.

Since OT 
systems do not 
produce a visible 
plume and the 
associated 
pond-induced 
fogging (steam 
fog) is minimal, 
atmospheric 
effects would be 
small.

An OTHT system 
would emit water 
droplets (drift) and 
produce visible 
plumes during 
periods when the 
helper tower is in 
operation. The 
particulate, salt 
deposition and 
fogging and 
aesthetic impacts 
would not be 
significant from the 
infrequent/intermitt
ent operation of this 
small cooling tower.

The CDWMDCT 
system would emit 
water droplets 
(drift) and 
intermittently 
produce a visible 
vapor plume. The 
drift droplets would 
be a minor source 
of particulate 
matter and salt 
deposition. The 
water vapor plume 
would result in 
minimal additional 
fogging but no icing 
conditions on local 
road systems. 
Aesthetic impacts 
from the visible 
plume would be 
small.

The MDCT system 
would emit water 
droplets (drift) and 
intermittently 
produce a visible 
vapor plume. The 
drift droplets would 
be a minor source 
of particulate 
matter and salt 
deposition. The 
water vapor plume 
would result in 
minimal additional 
fogging but no icing 
conditions on local 
road systems. 
Aesthetic impacts 
from the visible 
plume would be 
small.

A spray pond system 
could produce a low-level 
visible water droplet 
plume and encourage 
formation of fog above 
the heated pond. These 
impacts would be 
localized and short-lived, 
and consequently small. 
Current site and area 
meteorology is discussed 
in Section 2.7.

A dry tower system would not 
produce a visible plume or 
pose particulate emission or 
salt deposition impacts.

Table 9.4-1 Screening of Alternative Heat Dissipation Systems (Sheet 4 of 8)

Factors 
Affecting 
System 
Selection

Natural Draft 
Cooling Tower 
(Base Case)

Once-Through 
(Alternative 1)

Once-Through 
with Helper 
Tower 
(Alternative 2)

Combination Dry 
and Wet Towers 
(Alternative 3)

Mechanical Draft 
Cooling Towers 
(Alternative 4)

Spray Ponds 
(Alternative 5)

Dry Towers 
(Alternative 6)
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Thermal and 
Physical 
Effects

An NDCT system 
would produce a 
small thermal load 
to the lake because 
a significant portion 
of the heat removal 
in these towers is 
associated with 
evaporation and 
most of the 
remaining heat is 
dissipated directly 
to the atmosphere. 
The small NDCT 
thermal load 
rejected to the lake 
would be additive to 
the NDCTs’ thermal 
load from the 
existing unit. The 
NPDES permit 
thermal discharge 
criteria would need 
to be revised to 
reflect this addition 
of thermal load.

The OT system 
would add 
thermal load to 
the lake. The 
NPDES permit 
thermal discharge 
criteria would 
need to be 
revised to reflect 
this addition of 
thermal load.

An OTHT system 
would add thermal 
load to the lake. 
The helper tower 
would temper the 
thermal loading to 
the lake during the 
hottest summer 
season periods, but 
the thermal impact 
would be greater 
than the Base 
Case. The NPDES 
permit thermal 
discharge criteria 
would need to be 
revised to reflect 
this addition of 
thermal load.

The CDWMDCT 
system would 
discharge a 
significantly smaller 
thermal load to the 
lake (compared to 
OT systems) 
because a 
significant portion 
of the heat removal 
in cooling towers is 
associated with 
evaporation. Most 
of the remaining 
heat is dissipated 
directly to the 
atmosphere. The 
small amount of 
heat from 
blowdown to Lake 
Erie would be 
additive to the 
NDCTs’ thermal 
load from the 
existing unit. The 
NPDES permit 
thermal discharge 
criteria would need 
to be revised to 
reflect this minor 
addition.

The MDCT system 
would discharge a 
small thermal load 
to the lake because 
a significant portion 
of the heat removal 
in cooling towers is 
associated with 
evaporation. Most 
of the remaining 
heat is dissipated 
directly to the 
atmosphere. The 
small MDCT 
thermal load 
rejected to the lake 
would be additive to 
the NDCTs’ thermal 
load from the 
existing unit. The 
NPDES permit 
thermal discharge 
criteria would need 
to be revised to 
reflect this small 
thermal load 
addition.

Since the thermal load 
would be rejected to the 
spray pond and that pond 
would be wholly 
dedicated to industrial 
use, the thermal impacts 
external to the pond 
would be small to none.

A dry tower system would 
direct an invisible heated 
plume of air into the 
atmosphere, and impacts 
would be small.

Table 9.4-1 Screening of Alternative Heat Dissipation Systems (Sheet 5 of 8)

Factors 
Affecting 
System 
Selection

Natural Draft 
Cooling Tower 
(Base Case)

Once-Through 
(Alternative 1)

Once-Through 
with Helper 
Tower 
(Alternative 2)

Combination Dry 
and Wet Towers 
(Alternative 3)

Mechanical Draft 
Cooling Towers 
(Alternative 4)

Spray Ponds 
(Alternative 5)

Dry Towers 
(Alternative 6)
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Noise Levels An NDCT system 
would produce less 
noise than a 
mechanical draft 
tower system 
because of the 
absence of 
fan-generated 
noise. The results 
of the Section 5.3.4 
noise evaluation for 
a NDCT suggest 
that noise impacts 
would be below the 
NRC-defined 
significance levels 
(65 dBA) at the 
EAB. 
(Reference 9.4-2) 
Construction 
related noise 
impacts would be 
small.

OT system 
operation would 
generate small 
noise impacts 
from pump 
operation. 
Construction-relat
ed noise impacts 
would be small.

OTHT operation 
would generate 
noise from fan and 
pump operation 
and from cascading 
water in the towers 
during the periods 
when the helper 
tower is needed. 
The associated 
noise impacts 
would be less than 
the NDCT impacts, 
which were below 
the NRC-defined 
significance levels 
(65 dBA) at the 
EAB as described 
in Section 5.3.4. 
Construction-relate
d noise impacts 
would be small.

CDWMDCT 
operation would 
generate noise 
from fan and pump 
operation and from 
cascading water in 
the towers. The 
noise impacts for 
the CDWMDCT 
would be below the 
NRC-defined 
significance levels 
(65 dBA) at the 
EAB. Construction 
related noise 
impacts would be 
small.

MDCT operation 
would generate 
noise from fan and 
pump operation 
and from cascading 
water in the towers. 
The results of the 
Section 5.3.4 noise 
evaluation 
suggests that noise 
impacts for the 
MDCT would also 
be below the 
NRC-defined 
significance levels 
(65 dBA) at the 
EAB. 
Construction-relate
d noise impacts 
would be small.

Spray pond system 
operation would generate 
noise from the spray 
operations. Since the 
location of the spray 
ponds and associated 
receptor boundaries are 
presently undefined, the 
associated noise impacts 
cannot be evaluated at 
this time. 
Construction-related 
noise impacts would be 
small.

A dry tower system would 
generate operational noise 
from fan operation. The 
Section 5.3.4 noise 
evaluation for a dry tower 
system indicates that noise 
contributions from a dry tower 
system would produce 
impacts below the 
NRC-defined significance 
levels (65 dBA) at the EAB. 
Construction-related noise 
impacts would be small.

Table 9.4-1 Screening of Alternative Heat Dissipation Systems (Sheet 6 of 8)

Factors 
Affecting 
System 
Selection

Natural Draft 
Cooling Tower 
(Base Case)

Once-Through 
(Alternative 1)

Once-Through 
with Helper 
Tower 
(Alternative 2)

Combination Dry 
and Wet Towers 
(Alternative 3)

Mechanical Draft 
Cooling Towers 
(Alternative 4)

Spray Ponds 
(Alternative 5)

Dry Towers 
(Alternative 6)



Fermi 3 9-108 Revision 2
Combined License Application Feburary 2011

Aesthetics and 
Recreational 
Benefits

An NDCT system 
would be wholly 
situated on the 
existing Fermi 2 
site and its primary 
external impact 
would be the 
discharge of heated 
water to Lake Erie. 
Discharges to Lake 
Erie would produce 
no tangible 
aesthetic or 
recreational 
benefits. The 
NDCT is a rather 
large, imposing 
structure, not very 
aesthetically 
pleasing – however 
the Fermi site 
already has two 
other NDCTs, 
addition of a third 
would have little 
affect.

The OT system 
would be wholly 
situated on the 
existing Fermi 2 
site and its 
primary external 
impact would be 
the discharge of a 
large quantity of 
heated water to 
Lake Erie. 
Discharges to the 
lake would 
produce no 
tangible aesthetic 
or recreational 
benefits. An OT 
would have little 
to no aesthetic 
affect, because 
there is no tower.

An OTHT system 
would be wholly 
situated on the 
existing Fermi 2 
site and its primary 
external impact 
would be the 
discharge of large 
quantity of heated 
water to the Lake 
Erie. Discharges to 
Lake Erie, would 
produce no tangible 
aesthetic or 
recreational 
benefits. An OTHT 
would have little to 
no aesthetic affect.

The CDWMDCT 
system would be 
wholly situated on 
the existing Fermi 2 
site and the primary 
external impact 
would be the minor 
discharge of heated 
water to Lake Erie. 
Discharges to the 
lake would produce 
no tangible 
aesthetic or 
recreational 
benefits. A 
CDWMDCT would 
have a lesser 
aesthetic affect 
than that of a 
NDCT.

The MDCT system 
would be wholly 
situated on the 
existing Fermi 2 
site and the primary 
external impact 
would be the 
discharge of heated 
water to Lake Erie. 
Discharges to the 
lake would produce 
no tangible 
aesthetic or 
recreational 
benefits. A MDCT 
would have a lesser 
aesthetic affect 
than that of a 
NDCT.

The spray ponds would 
be at least partially 
situated on land outside 
of the Fermi 2 site. The 
resulting commitment of 
previously undeveloped 
property to industrial use 
would produce no 
tangible aesthetic or 
recreational benefits. 
Spray ponds would have 
a lesser aesthetic affect 
than that of a NDCT.

A dry tower system would be 
wholly situated on the existing 
Fermi 2 site and their primary 
external impact would be the 
discharge of heated air and 
noise to the atmosphere. 
These discharges would 
produce no tangible aesthetic 
or recreational benefits. A dry 
tower system would have a 
lesser aesthetic affect than 
that of a NDCT.

Operating and 
Maintenance 
Experience

NDCT systems are 
common to older 
power plants (both 
fossil and nuclear) 
and they are 
considered highly 
reliable.

OT systems are 
common to older 
power plants 
(both fossil and 
nuclear) and they 
are considered 
highly reliable.

While OTHT 
systems are less 
common than OT 
systems, they do 
not pose any 
greater operating 
and maintenance 
risks than other 
cooling tower 
systems.

Dry and wet tower 
systems are 
common to power 
plants (both fossil 
and nuclear) and 
are considered 
highly reliable.

MDCT systems are 
common to power 
plants (both fossil 
and nuclear) and 
are considered 
highly reliable.

Spray pond systems 
have been used on 
power plant sites and 
they pose no operational 
and maintenance 
constraints.

Dry tower systems are 
becoming more popular at 
power plants. Their more 
limited operating experience 
indicates that their reliability is 
similar to wet cooling towers. 
While dry tower systems are 
less common, they do not 
pose any greater operating 
and maintenance risks than 
other cooling systems.

Table 9.4-1 Screening of Alternative Heat Dissipation Systems (Sheet 7 of 8)

Factors 
Affecting 
System 
Selection

Natural Draft 
Cooling Tower 
(Base Case)

Once-Through 
(Alternative 1)

Once-Through 
with Helper 
Tower 
(Alternative 2)

Combination Dry 
and Wet Towers 
(Alternative 3)

Mechanical Draft 
Cooling Towers 
(Alternative 4)

Spray Ponds 
(Alternative 5)

Dry Towers 
(Alternative 6)
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Generating 
Efficiency 
Penalty

Natural draft 
cooling tower 
energy 
requirements would 
be less than the 
CDWMDCT and 
the mechanical 
draft systems. 
(Reference 9.4-1, 
Tables 3-1 and 3-2)

The OT system 
has the least 
energy 
requirement. The 
energy penalty 
(% reduction in 
plant output) of 
wet tower 
systems versus 
OT systems is 1.7 
to 1.9%. The 
energy penalty of 
dry tower 
systems versus 
OT systems is 8.5 
to 11.4%. 
(Reference 9.4-1, 
Tables 3-1 and 
3-2)

The additional 
energy 
requirements 
associated with 
cooling tower 
operation do not 
alter this system’s 
energy efficiency 
advantages over 
wet cooling tower 
only systems.

The energy 
requirements for 
CDWMDCTs would 
be more than the 
NDCT system.

The energy 
requirements for 
MDCTs would be 
more than the 
NDCT system.

Spray ponds’ efficiency 
penalty is greater than 
OT systems, but smaller 
than all the other cooling 
tower system based 
alternatives.

The energy requirements for 
a dry tower would be more 
than the NDCT system. The 
dry tower system can not 
produce the needed 
performance required during 
periods of high ambient dry 
bulb temperature (>95°F) 
without periods of significant 
power output reduction.

Is this a 
suitable heat 
dissipation 
system?

Yes No No Yes Yes No Yes

Table 9.4-1 Screening of Alternative Heat Dissipation Systems (Sheet 8 of 8)

Factors 
Affecting 
System 
Selection

Natural Draft 
Cooling Tower 
(Base Case)

Once-Through 
(Alternative 1)

Once-Through 
with Helper 
Tower 
(Alternative 2)

Combination Dry 
and Wet Towers 
(Alternative 3)

Mechanical Draft 
Cooling Towers 
(Alternative 4)

Spray Ponds 
(Alternative 5)

Dry Towers 
(Alternative 6)
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Table 9.4-2 Summary Comparison of Heat Dissipation Systems Impacts

Base Case Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6

Criteria NDCT OT OTHT CDWMDCT MDCT SP Dry Tower

Land Use Low Low Low Medium Medium High High

Water Use Medium High High Medium Medium High Low

Regulatory Barriers Low High High Low Low High Low

Air Impacts Medium Low Low Medium Medium Low Low

Thermal/Physical 
Impacts

Medium High High Low Medium Medium Low

Noise Impacts Medium Low Low Medium Medium Low Medium

Aesthetics & 
Recreational 
Benefits

None None None None None None None

Operating and 
Maintenance 
Experience

High High Medium High High Medium Low

Generating 
Efficiency Penalty

Low Low Low Medium Medium Low High

Overall 
Environmental & 
Operability Ranking

Preferable Unacceptable Unacceptable Acceptable Acceptable Unacceptable Acceptable

Capital Costs Medium Not evaluated Not evaluated Medium Medium Not evaluated High

Operating Costs Low Not evaluated Not evaluated Medium Medium Not evaluated High

Costs Ranking Acceptable Not evaluated Not evaluated Acceptable Acceptable Not evaluated Unacceptable

Overall Preference X
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)

Table 9.4-3 Screening of Alternatives to the Proposed Intake System (Base Case & Alternative 1)

Intake System – Base Case Intake System - Alternative 1

Factors Affecting 
System Selection Shoreline Intake on Lake Erie Offshore Intake System

Construction Impacts Since development of the intake shoreline would result in 
disruptions of the littoral zone (i.e., area of more concentrated 
biological resources), there could be localized adverse impacts 
to this disturbed zone. Since previous development in this zone 
and the new intake would be adjacent to an operational water 
intake system, these impacts would be minor. Experience has 
shown that impacts near shorelines (i.e., transportation of silt) 
are more readily controllable near the shoreline than offshore.

If the offsite intake system is installed using an open trench 
construction process, there could be large adverse impacts to 
both the littoral zone and to deeper areas of Lake Erie. This 
process would result in greater lakebed disruptions and larger 
increases in the turbidity of Lake Erie water. The resulting 
adverse impact to Lake Erie water quality could be large during 
the construction phase of work.

Aquatic Impacts The potentially significant adverse operational impacts to 
aquatic life would be reduced by reducing intake velocities and 
using traveling screens to reduce impingement, entrapment and 
entrainment of aquatic life. Thus operational impacts would be 
minor.

Situated in areas with relatively less abundant aquatic 
resources, submerged offsite intake systems generally pose 
fewer impacts to aquatic life during operation.

Land Use Impacts Since the commitment of land for the shoreline intake is small 
and this development would occur on the Fermi site, land use 
impacts would not be an important differentiating factor for 
intake systems.

The commitment of land on the shoreline for an offshore intake 
is small and this development would occur on the Fermi site, 
land use impacts would not be an important differentiating 
factor.

Water Use Impacts The relative position of the intake (shoreline or offshore) would 
have no differentiating impact on the water use requirements 
and therefore, it would not be an important factor.

The relative position of the intake (shoreline or offshore) would 
have no differentiating impact on the water use requirements, 
and therefore, it would not be an important factor.

Compliance with 
Regulations

The intake structure would meet Section 316(b) of the CWA and 
the implementing regulations, as applicable. The applicable 
NPDES permit and current Section 316(b) considerations 
(aquatic species entrainment-impingement-entrapment) issues 
would need to be modified in response to the additional intake. 
These regulatory restrictions would not be an important 
differentiating factor.

The intake structure would meet Section 316(b) of the CWA and 
the implementing regulations, as applicable. The applicable 
NPDES permit and current Section 316(b) considerations 
(aquatic species entrainment-impingement-entrapment) issues 
would need to be modified in response to the additional intake. 
These regulatory restrictions would not be an important 
differentiating factor.

Environmentally 
preferred or equivalent? 

Yes No
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Table 9.4-4 Screening of Alternatives to the Proposed Intake Location (Base Case & Alternative 2) (Sheet 1 of 2)

Intake Location - Base Case Intake Location - Alternative 2

Factors Affecting 
Location Selection Between the two groins that extend into Lake Erie Alternative Location on Lake Erie

Construction Impacts Construction impacts would be minimized if the intake structure 
is located adjacent to the existing Fermi site intake. Already 
cleared and graded in support of the original intake system 
development, this area has fewer ecological resources than 
other shoreline locations. Proximity to shore would allow use of 
best management practices to control the movement of silt and 
minimize impact on Lake Erie.

Construction impacts from the disruption of shoreline 
environment would be larger for alternative shoreline locations 
along Lake Erie, since these areas have not been impacted by 
previous construction activities.

Aquatic Impacts The potentially large adverse operational impacts to aquatic 
ecosystems could be mitigated and rendered small by applying 
management techniques in use at the existing intake (e.g., 
minimized intake velocity, screens).

The potentially large adverse operational impacts to aquatic 
ecosystems could be mitigated and rendered small by applying 
management techniques in use at the existing intake (e.g., 
minimized intake velocity, screens). A new location would also 
necessitate the use of practices in use in the vicinity of the 
current Fermi 2 intake, such as dredging, in a new location, 
causing additional impacts where none previously were 
experienced.

Land Use Impacts Since the new intake would reside totally within the confines of 
the site, its location adjacent to another intake, poses the 
smallest land use impacts.

Land use designations outside of the site do not support the 
installation or operation of industrial facilities. Thus, 
development of intake locations in these areas would trigger 
potentially onerous land use amendment processes, which 
would make this alternative less desirable than the Base Case.

Water Use Impacts Since Lake Erie represents the largest source of water for 
industrial use in the area, the related water use impacts of an 
adjacent intake system would be small relative to other 
potential locations.

Since Lake Erie represents the largest source of water for 
industrial use in the area, the related water use impacts of a 
new adjacent intake system would be small relative to potential 
impacts from other locations.

Compliance with 
Regulations

The intake structure would meet Section 316(b) of the CWA 
and the implementing regulations, as applicable. The 
applicable NPDES permit and current Section 316(b) issues 
(aquatic species entrainment-impingement-entrapment) would 
need to be modified in response to the additional intake. Thus, 
these regulatory restrictions would not be an important 
differentiating factor.

The intake structure would meet Section 316(b) of the CWA 
and the implementing regulations, as applicable. The 
applicable NPDES permit and current Section 316(b) issues 
(aquatic species entrainment-impingement-entrapment) would 
need to be modified in response to the additional intake. Thus, 
these regulatory restrictions would not be an important 
differentiating factor.
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Environmentally 
preferred or equivalent? 

Yes No

Table 9.4-4 Screening of Alternatives to the Proposed Intake Location (Base Case & Alternative 2) (Sheet 2 of 2)

Intake Location - Base Case Intake Location - Alternative 2

Factors Affecting 
Location Selection Between the two groins that extend into Lake Erie Alternative Location on Lake Erie
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Table 9.4-5 Screening of Alternatives to the Proposed Discharge System (Base Case & Alternative 3)

Discharge System – Base Case Discharge System - Alternative 3

Factors Affecting 
System Selection Offshore Submerged Discharge System Shoreline Discharge & Discharge Canal

Construction Impacts The offshore discharge system will be located on the surface of 
the lakebed. Lake bottom construction activities would result in 
greater lakebed disruptions and larger increases in the turbidity 
of Lake Erie water. The resulting adverse impact on Lake Erie 
water quality could be SMALL during the construction phase of 
work. It should be noted that the Fermi 1 intake pipe is routed in 
the same location as the Fermi 3 discharge pipe. 

Since development of the shoreline discharge would result in 
disruptions of the littoral zone (area of more concentrated 
biological resources), there would be localized MODERATE 
adverse impacts on this disturbed zone.

Aquatic Impacts Situated in areas with relatively less abundant aquatic resources 
(outside of more ecologically abundant littoral zone), submerged 
offsite intake systems generally pose fewer impacts on the 
aquatic ecosystem.

Situated in the more biologically important littoral zone areas, 
shoreline discharges would have the potential to disturb the 
local aquatic ecosystem and the wetlands. Such systems pose 
greater impacts than offshore discharge systems.

Land Use Impacts Though offshore discharge systems have somewhat lesser land 
requirements than shoreline intake systems, land use impacts 
would not be an important differentiating factor. Note that areas 
with submerged systems would be clearly indicated with 
appropriate markings on the lake surface, to preclude any 
interference with recreational water uses.

Since the commitment of land for the shoreline discharge is 
not significant, land use impacts would not be an important 
differentiating factor.

Water Use Impacts An offshore discharge would be preferable to a shoreline 
discharge. An offshore discharge largely reduces possible 
interference with the intake. Note that areas with submerged 
systems would be clearly indicated with appropriate markings on 
the lake surface, to preclude any interference with recreational 
water uses.

The relative position of the shoreline discharge would have 
possible impacts on the intake depending on lake currents, 
which are variable throughout the year. A shoreline discharge 
could affect the water quality in the vicinity of the intake.

Compliance with 
Regulations

The discharge system would meet the requirements of Section 
316(a) of the CWA, and the implementing regulations, as 
applicable. The applicable NPDES permit and Section 316(a) 
thermal impact considerations would need to be evaluated in 
response to the additional discharge. These regulatory 
restrictions would not be an important differentiating factor.

The discharge system would meet the requirements of Section 
316(a) of the CWA, and the implementing regulations, as 
applicable. The applicable NPDES permit and Section 316(a) 
thermal impact considerations would need to be evaluated in 
response to the additional discharge. These regulatory 
restrictions would not be an important differentiating factor.

Environmentally 
preferred or equivalent?

Yes No
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Table 9.4-6 Screening of Alternatives to the Proposed Discharge Location (Base Case & Alternative 4) (Sheet 1 of 2)

Discharge Location – Base Case Discharge Location - Alternative 4

Factors Affecting 
Location Selection Offshore, Adjacent to the Intake Inland Discharge

Construction Impacts The offshore discharge system will be located on the surface of 
the lakebed. Lake bottom construction activities would result in 
greater lakebed disruptions and larger increases in the turbidity 
of Lake Erie water. The resulting adverse impact on Lake Erie 
water quality could be SMALL during the construction phase of 
work. It should be noted that the Fermi 1 intake pipe is routed in 
the same location as the Fermi 3 discharge pipe, therefore 
additional disruption is minimal because this area has been 
previously disturbed. Additionally, an offshore discharge would 
provide protection, both chemically and thermally, to the South 
Lagoon in the even of a seiche event.

Since development of the inland discharge would result in 
disruptions of the inland lagoons, specifically the South 
Lagoon under the conditions of a seiche event. There could be 
localized MODERATE adverse impacts on this disturbed zone.

Aquatic Impacts Situated in areas with relatively less abundant aquatic resources 
(outside of more ecologically abundant littoral zone), submerged 
offsite intake systems generally pose fewer impacts on the 
aquatic ecosystem.

Inland discharges would have the potential to disturb the local 
aquatic ecosystem. Such systems pose greater impacts than 
offshore discharge systems.

Land Use Impacts Though offshore discharge systems have somewhat lesser land 
requirements than shoreline intake systems, land use impacts 
would not be an important differentiating factor. Note that areas 
with submerged systems would be clearly indicated with 
appropriate markings on the lake surface, to preclude any 
interference with recreational water uses. 

Since the commitment of land for the inland discharge is not 
significant, land use impacts would not be an important 
differentiating factor.

Water Use Impacts An offshore discharge would be preferable to a shoreline 
discharge. An offshore discharge largely reduces possible 
interference with the intake. Note that areas with submerged 
systems would be clearly indicated with appropriate markings on 
the lake surface, to preclude any interference with recreational 
water uses. 

The relative position of the inland discharge would have little 
impact on the water use requirements and, therefore, it would 
not be an important differentiating factor.
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Compliance with 
Regulations

The discharge system would meet the requirements of Section 
316(a) of the CWA, and the implementing regulations, as 
applicable. The applicable NPDES permit and Section 316(a) 
thermal impact considerations would need to be evaluated in 
response to the additional discharge. These regulatory 
restrictions would not be an important differentiating factor.

The discharge system would not meet the requirements of all 
local regulations, as applicable. There are strict thermal 
discharge limitations for the inland lagoons. The thermal 
limitations could pose permitting difficulties. The applicable 
NPDES permit and Section 316(a) thermal impact 
considerations would need to be evaluated in response to the 
additional discharge.

Environmentally 
preferred or equivalent?

Yes No

Table 9.4-6 Screening of Alternatives to the Proposed Discharge Location (Base Case & Alternative 4) (Sheet 2 of 2)

Discharge Location – Base Case Discharge Location - Alternative 4

Factors Affecting 
Location Selection Offshore, Adjacent to the Intake Inland Discharge



Fermi 3 9-117 Revision 2
Combined License Application Feburary 2011

Table 9.4-7 Screening of Alternatives to the Proposed Water Treatment System (Base Case & Alternatives 5 & 6)

Water Treatment
Base Case

Water Treatment System
Alternative 5

Water Treatment System
Alternative 6

Factors Affecting 
System Selection

Chemical Treatment:
Biocide, Corrosion Inhibitor, etc.

Non-chemical Treatment:
Mechanical Treatment

Non-chemical Treatment:
Thermal Shock

Chemicals Used Biocide – sodium hypochlorite. Corrosion 
inhibitors – Phosphoric Acid (30%). Scale 
inhibitor – C2H3OH(PO(OH)2)2. 
Dehalogenation – sodium bisulfite.

None. None.

Aquatic Impacts Residual chemicals from this treatment 
process could impact aquatic resources in 
Lake Erie. Biocides, corrosion inhibitors, 
and scale inhibitors are potentially toxic to 
aquatic life.

While mechanical cleaning measures 
would remove biological materials from 
surfaces, these measures would not pose 
systemic impacts on aquatic resources in 
Lake Erie.

The increase in temperature would be 
lethal to biological materials within the 
system, specifically zebra mussels. 
Effluent of a certain temperature could 
prove disruptive to aquatic life in Lake 
Erie.

Land Use Impacts The chemical treatment systems do 
require additional land; however these 
systems would be wholly-confined to the 
existing site. There would be no 
appreciable land use impacts.

Mechanical cleaning measures would 
require minimal additional commitment of 
land. There would be no appreciable land 
use impacts.

Thermal shock treatment would require 
minimal additional commitment of land. 
There would be no appreciable land use 
impacts.

Water Use Impacts Chemical treatment systems would not 
impact water withdrawal requirements.

Mechanical cleaning would not impact 
water withdrawal requirements.

Thermal shock treatment would not 
impact water withdrawal requirements.

Water Use Impacts Chemical treatment systems would not 
impact water withdrawal requirements.

Mechanical cleaning would not impact 
water withdrawal requirements.

Thermal shock treatment would not 
impact water withdrawal requirements.

Compliance with 
Regulations

The addition of chemical treatment 
systems would impact the current NPDES 
discharge permit. The Fermi 2 permit 
would need to be revised or a new permit 
issued for Fermi 3, in response to the 
revised characterization of the 
chemically-treated cooling system 
effluent.

Mechanical cleaning would be a 
supplemental activity, in addition to 
chemical treatment. It would be fully 
compliant with the applicable regulations 
and existing and pending permit 
conditions.

Thermal shock treatment would be a 
supplemental activity, in addition to 
chemical treatment. Elevated 
temperatures are necessary to eradicate 
zebra mussels, discharge of higher 
temperature water would require an 
adjustment to the NPDES permit.

Environmentally preferred 
or equivalent?

Yes Yes No
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Appendix 9A  Site Profiles

Site A (Petersburg)

Location

• Approximately seven miles north of the Michigan/Ohio State boundary.

• Four miles south of the town of Petersburg, four miles southeast of Deerfield, and eight
miles southwest of Dundee.

• One mile east of the Lenawee County line, in Monroe County, Michigan.

• The site occupies Sections 28, 29, 32, and 33 of Township 7 South, Range 6 East in the
Summerfield Township.

• Site is located outside the River Raisin floodplain in Zone X (minimal flood hazard).

Existing Facilities

• This is a greenfield site, currently used as agricultural land.

• There are approximately 25 residents/facilities onsite, including abandoned barns and new
residences.

• Morocco Road crosses the site east-west and Payne Road crosses the site north-south.

Site Acreage/Topography

This site is approximately 1900 acres comprising 41 parcels privately owned by 32 individuals.
Residences onsite are the nearest sensitive receptors, and the town of Deerfield is four miles
northwest.  Site topography is flat with little variation.

Transportation Access

• The site can be accessed from US 223, then two miles north on Lake Road.  Minor local
roads may require modification to support heavy truck traffic.

• The Canadian National North America line runs along the northern border of the site.  The
rail line runs southwest to northeast and is a 132 lb rail.

Transmission Interconnection

Both 345 kV and 120 kV transmission lines for Site A (as well as Site C) are approximately 1.2
miles north of Site A and run east to west.  Transmission capacity/reliability in the area is good, with
an open circuit and spare conductor on the nearby 345 kV line and more than one set of lines near
the site.

Environmental conditions along the transmission line corridor are similar to the agricultural
environment of the site.
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Aerial Photograph of Site A

Water Source

Groundwater Supply

Existing wells in the area pump from the Silurian and Devonian bedrock aquifer, approximately 100
to 200 feet thick.  The yield of existing wells in the area is approximately 100 to 280 gpm.  Wells
yielding 280 gpm were found about one mile east of the proposed site in Section 34 of
Summerfield, Township 7 South, Range 6 East.  These wells are used for irrigation purposes.
These wells have static water levels in the range of 20 to 50 ft below the land surface.  The
feasibility of using wells to provide water is moderate to poor considering the recent general drop in
groundwater levels in Monroe County and other factors such as drought.

According to the USGS and well records, groundwater quality in this aquifer is considered good to
moderate for most uses with minimal levels of water treatment required.

Surface Water

The River Raisin is located approximately four miles north of the site; however, further investigation
is needed into availability of this surface water.  USGS records indicate that the daily average flow
for the River Raisin near Adrian, Michigan, based on 46 years of record is 264 cubic feet per
second or approximately 170 million gallons per day, which is more than adequate to support
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maximum base load plant requirements.  Water quality in the Raisin River is considered poor and
high levels of water treatment are likely to be required.  Flood potential at the site is minimal.

Wastewater Discharge

It is assumed that this site will work as a zero discharge facility; therefore, all wastewater will be
collected and reused in the process.  However if this is not the case, wastewater can either be
treated to the correct standard and then discharged half a mile downstream from the intake, or it
can be discharged to the closest wastewater treatment plant.

Environmentally Sensitive Areas

The nearest sensitive area to the site is Petersburg State Game Management Area, about 1.5 miles
northeast of the site.  About six miles southeast of the site, in Lambertville, are several small, local
parks.

Cultural Resources

One National Register of Historic Places listed cultural resource, the Dundee Historic District, is
located within about eight miles of the site.

Land Use/Ownership

The site and surrounding area is farmland.  The site is zoned agricultural by the Summerfield
Township of Monroe County.  Maps, atlases, and county information indicate that the property is
privately owned.  The closest airport, Air Rahe (private), is about three miles east of the site.

Ecology

Vegetation

The site is composed primarily of cropland, including fields of wheat, corn, and soybeans.  Section
33 contains an area of about 50 acres that is forested.  Second growth ash (Fraxinus sp.), oak
(Quercus sp.), cottonwood (Populus sp.), and maple (Acer sp.) appear to dominate the woodland.
At least a portion of the forest is permanently wet according to USFWS National Wetland Inventory
mapping.  Other non-cropland areas are limited to disturbed roadside right-of-way dominated by tall
fescue (Festuca arundinacea) or ditches (drains) where cattail (Typha sp.) or orchard grass
(Dactylis glomerata) dominate depending on the amount of moisture available.
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Existing Structure Onsite

Wildlife

The site and surrounding vicinity is mostly cropland and provides little more than a foraging area for
wildlife.  One area of wet forest is located in the southeast portion of the site that could provide
habitat for a number of mammals, birds, amphibians, and reptiles.  Whitetail deer represent the
largest mammal in the area.  Smaller mammals present in the area likely include opossum,
raccoon, striped skunk, and a variety of rodents.  Waterfowl (geese and ducks) and game birds
feed in the fields after crops are harvested, taking advantage of the grain and other seeds that
remain.  It is unlikely that fish are present in the vicinity, but small amphibians and reptiles can be
found in the local ditches.

Wetlands

The USFWS Wetland Inventory Map for the area identifies a small area of forested wetland present
in Section 33.  The area is estimated to cover less than 50 acres.  The area is isolated and would
not be regulated by the Corps of Engineers.  One named drain is located in the southern portion of
the site, Sunior Drain, and it is anticipated that the Corps would regulate the drain as a water of the
US since it is connected to area streams.
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More Existing Structure and Example of Land Onsite

Threatened, Endangered, and Otherwise Protected Species

Seven species are known to occur or could potentially occur in Monroe County that are listed as
threatened or endangered under the Endangered Species Act:

• Prairie White-fringed Orchid (Platanthera leucophaea).  Federally endangered.  The plant is
known mostly from lakeplain prairies around Saginaw Bay and western Lake Erie.  No such
habitat occurs on the project site or in the immediate vicinity.

• Bald Eagle (Haliaeetus leucocephalus).  Federally threatened.  Bald eagles are known in
the region, but the site is not appropriate for nesting or roosting due to the distance of the
site from fishing areas.

• Northern Riffleshell (Epioblasma torulosa rangiana).  Federally endangered.  An inhabitant
of swift, well-oxygenated streams with fine to coarse gravel substrates.  Over the past 20
years, this mussel has only been found in Monroe and Wayne Counties.  Suitable habitat
does not exist on the project site.

• White Catspaw (Epioblasma obliquata perobliqua).  Federally endangered.  No specimens
of this mussel have been confirmed in Michigan since 1930 and only a single extant
population is known from Indiana.  Suitable habitat does not exist at the project site or in the
immediate vicinity.
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• Karner Blue Butterfly (Lycaeides melissa samuelis).  Federally endangered.  Not seen in
Monroe County since 1986 and otherwise known from the west-central portion of lower
Michigan.  Suitable habitat does not appear to exist at the project site or in the immediate
vicinity.

• Mitchell’s Satyr Butterfly (Neonympha mitchellii mitchellii).  Federally endangered.  Not
previously reported from Monroe County, but the species has been recorded from Lenawee
and Washtenaw counties to the west.  However, suitable habitat does not appear to exist at
the project site or in the immediate vicinity.

• Indiana Bat (Myotis sodalis).  Federally endangered.  Occurring in southern Michigan,
although apparently absent in the winter due to lack of hibernacula.  The bats generally
require large trees (greater than nine inches diameter) with exfoliating bark for summer
roosting.  If the wooded areas of the site contain large trees, it may be necessary to do
clearing during the winter months.

The potential for any protected species to affect the project appears to be minimal.  Concerned
federal and state agencies have not been contacted to date regarding protected species issues.

Buffer Area

Distance would be the main buffer between the site and nearby residents and the next nearest
concentrations of receptors (towns of Petersburg, Deerfield, and Blissfield), as this is an open,
agricultural area.  In terms of visual impact, a power plant could be seen from a large area
surrounding the site.

Socioeconomics

Power plant development at the site would have a beneficial effect on the surrounding area through
the creation of employment opportunities in construction and operation of the plant as well as
providing a more reliable power supply.  As the site is located in a rural area, there would be
minimal impacts to traffic.  Housing and demographics would not be noticeably affected since
workers would likely stay in nearby cities or commute from the surrounding area.

Population

• The site is located eight miles northwest of Toledo, Ohio, which has a population of
approximately 305,000 (2000 data).

• The population of Monroe County is approximately 146,000 (2000 data).

• The nearest towns, Petersburg, Deerfield, and Dundee, have populations of 1157, 1005,
and 3522 (all 2000 data), respectively.

Contamination

Contamination potential for the site is minimal based on its current use as agricultural land.
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Security

This site would have good security during the construction phase due to its location in a rural area
and the potential for visual monitoring of a large area around the site.

Waste Disposal

The Consumers Energy Company landfill is located approximately 15 miles southeast of the site
and is the nearest potential waste disposal facility.  From the Department of Environmental Quality
website it appears that this facility accepts Type III Industrial waste.  

Site Development

Construction Access

Construction access associated with Site A would be accomplished through the use of US 223,
then two miles north on Lake Road.  Lake Road may need to be widened and improved to be
utilized by construction traffic.  This will be determined during detailed design.

General Access

This site has flexibility from an access standpoint due to the fact that shipments could be received
by rail from the Canadian National North America line located approximately half a mile northwest
of the site.

Proximity to Major Cities/Labor Markets

The site is located approximately eight miles northwest of Toledo, Ohio, and 30 miles south of Ann
Arbor.  These cities would more than likely be major sources of labor.  Toledo is the closest city for
housing of workers; other towns such as Petersburg, Deerfield, Dundee, Blissfield, and Monroe (all
within a 17 mile radius of the site) are additional potential housing areas for the site.
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Site C (South Britton)

Location

• Approximately one mile southeast of the town of Britton and 6.5 miles west of Dundee.

• One mile west of the Monroe County line, in Lenawee County, Michigan.

• The site occupies Sections 1, 2, 11, and 12 of Township 6 South, Range 5 East.

• The site has not been mapped by FEMA for flood potential, but is assumed to be outside the
River Raisin floodplain.

Existing Facilities

• This is a rural, greenfield site with heavy agricultural land use.  Corn and wheat appear to be
the prevailing crops.

• There are very few houses on the site, approximately 15 to 25 residents/facilities.  The town
of Britton can be seen from the site.

• Pocklington Road crosses the site east-west and Downing Highway crosses the site north-
south.

• There is also a river tributary (South Branch of the Raisin River) that runs across the
southern half of the site.

• The site is eight miles southwest of Dundee Cement Company; its stack is visible from the
site.

Site Acreage/Topography

This site is approximately 1140 acres owned by approximately 14 private owners.  There are
several residences onsite, and the nearest aggregation of sensitive receptors is approximately 1.5
miles away in the town of Britton.  Site topography is flat with little variability.

Transportation Access

• The site can be accessed from US 50, which borders the northeast section of the site.
Minor local roads may require modification to support heavy truck traffic.

• Railroad access would be from a spur track of the Norfolk Southern mainline, approximately
one mile northwest, between the site and Britton, MI.

Transmission Interconnection

According to EnergyVelocity database maps, there is a 345 kV double circuit transmission line one
mile north of the site.  Transmission capacity/reliability in the area is good, with an open circuit and
spare conductor on the nearby 345 kV line and more than one set of lines south of Petersburg.

Environmental conditions along the transmission line corridor reflect the agricultural use of the area.
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Aerial Photograph of Site C

Water Source

Groundwater Supply

This area contains wells that use either the surficial aquifer or the Silurian and Devonian bedrock
aquifer.  The thickness of the surficial aquifer is between 50 and 200 feet and the thickness Silurian/
Devonian bedrock aquifer is around 100 to 200 feet.  The yield for existing wells that use the
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surficial aquifer is 10 to 80 gpm, while wells that pump from the bedrock aquifer yield about 15 to 30
gpm.  The maximum producing surficial well was found in the city of Britton, Michigan, and is about
one mile northwest of the site in Section 3 of Ridgeway Township 6 South, Range 5 East.  These
wells have static water levels in the range of 5 to 80 ft below the land surface.  The feasibility of
using wells to provide water is moderate to poor considering the recent general drop in groundwater
levels in Lenawee County.

According to the USGS, groundwater quality in this aquifer is considered good for most uses with
minimal levels of water treatment required.

Surface Water

A tributary of the River Raisin is located on the site, however further investigation is needed into
surface water availability.  USGS records indicate that the daily average flow for the River Raisin
near Adrian, Michigan, based on 46 years of record is 264 cubic feet per second or approximately
170 million gallons per day, which is more than adequate to support baseload plant requirements.
Water quality in the Raisin River is considered poor and high levels of water treatment are likely to
be required.  Flood potential at the site has not been mapped, but is assumed to be minimal.

Wastewater Discharge

It is assumed that this site will work as a zero discharge facility; therefore, all wastewater will be
collected and reused in the process.  However if this is not the case, wastewater can either be
treated to the correct standard and then discharged half a mile downstream from the intake, or it
can be discharged to the closest wastewater treatment plant.

Environmentally Sensitive Areas

The nearest environmentally sensitive area to the site is the River Raisin, the main parts of which
are five miles south and six miles west of the site.  There are also three small, local parks in Adrian,
about eight miles southwest of the site.  The Hidden Lake Gardens, a nature preserve and
conservatory that is managed by Michigan State University and open to the public, is present about
15 miles west-northwest.

Cultural Resources

One National Register of Historic Places listed cultural resource, the Lenawee County Courthouse,
is located within about 12 miles of the site.

Land Use/Ownership

The site and the surrounding area is farmland.  The site is zoned agricultural.  Maps, atlases, and
county information indicate that the property is privately owned.  The closest airport, Brablec Farms
(private), is about two miles north of the site.

Ecology

Vegetation
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The site is composed primarily of cropland, including wheat, corn, and soybeans.  At least three
small areas (estimated less than 10 acres each) of second growth forest are scattered about the
site.  Note that second growth forest is that which has grown after the removal, (whether by cutting,
fire, wind), of all or a large part of the previous stand.  Ash (Fraxinus sp.), oak (Quercus sp.),
cottonwood (Populus sp.), and maple (Acer sp.) appear to be the prevalent species in these
woodlands.  It is possible, but uncertain at this time, that one or more of these areas is wet, since
some are in close proximity to a drain.  Other non-cropland areas are limited to disturbed roadside
right-of-way dominated by tall fescue (Festuca arundinacea) or ditches (drains) where cattail
(Typha sp.) or orchard grass (Dactylis glomerata) dominate depending on the amount of moisture
available.

Wildlife

The site and surrounding vicinity is mostly cropland with a few scattered and small second growth
islands of forest.  The small forested areas provide daytime shelter for large mammals such as
whitetail deer, nesting areas for birds, and other habitat needs for smaller mammals.  Small
mammals present in the area likely include opossum, raccoon, striped skunk, and a variety of
rodents.  Waterfowl (geese and ducks) and game birds presumably feed in the fields after crops are
harvested, taking advantage of the grain and other seeds that remain.  It is unlikely that fish are
present in vicinity, but small amphibians and reptiles can be found in the local ditches.

Example of Land Onsite
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Wetlands

The USFWS Wetland Inventory Map for the area does not identify any wetlands on the site.
However, there are several small areas of second growth forest on the site that could contain small
wetlands.  If the wetlands are adjacent to drains or creeks, the Corps would probably regulate the
wetland as well as the several drains on the site.

Threatened, Endangered, and Otherwise Protected Species

Six species are known to occur or could potentially occur in Lenawee County that are listed as
threatened or endangered under the Endangered Species Act:

• Prairie White-fringed Orchid (Platanthera leucophaea).  Federally endangered.  The plant is
known mostly from lakeplain prairies around Saginaw Bay and western Lake Erie.  No such
habitat occurs on the project site or in the immediate vicinity.

• Bald Eagle (Haliaeetus leucocephalus).  Federally threatened.  Bald eagles are known in
the region, but the site is not appropriate for nesting or roosting due to the distance of the
site from fishing areas.

• Indiana Bat (Myotis sodalis).  Federally endangered.  Occurring in southern Michigan,
although apparently absent in the winter due to lack of hibernacula.  The bats generally
require large trees (greater than nine inches diameter) with exfoliating bark for summer
roosting.  If the wooded areas of the site contain large trees, it may be necessary to do
clearing during the winter months.

• White Catspaw (Epioblasma obliquata perobliqua).  Federally endangered.  No specimens
of this mussel have been confirmed in Michigan since 1930 (in neighboring Wayne and
Monroe counties) and only a single extant population is known from Indiana.  Suitable
habitat does not appear to exist at the project site or in the immediate vicinity.

• Karner Blue Butterfly (Lycaeides melissa samuelis).  Federally endangered.  The species
was recorded from neighboring Monroe County in 1986, but is otherwise known from the
west-central portion of lower Michigan.  Suitable habitat does not appear to exist at the
project site or in the immediate vicinity.

• Mitchell’s Satyr Butterfly (Neonympha mitchellii mitchellii).  Federally endangered.  The
species has been recorded from Lenawee County.  However, suitable habitat does not
appear to exist at the project site or in the immediate vicinity.

The potential for any protected species to affect the project appears to be minimal.  No agencies
have been contacted to date regarding protected species issues.

Buffer Area

Distance would be the main buffer between the site and nearby residents and the next nearest
concentrations of receptors (town of Britton), as this is an open, agricultural area.  In terms of visual
impact, a power plant could be seen from a large area surrounding the site.
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Socioeconomics

Power plant development at the site would have a beneficial effect on the surrounding area through
the creation of employment opportunities in construction and operation of the plant as well as
providing a more reliable power supply (due to the fact that additional power to the grid produces a
more reliable power supply).  As the site is located in a rural area, there would be minimal impacts
to traffic.  Housing and demographics would not be affected since workers would likely stay in
nearby cities or commute from the surrounding area.

Population

• This site is located approximately 17.5 miles north of Toledo, Ohio, which has a population
of approximately 305,000 (2000 data).

• The population of Lenawee County is approximately 99,000 (2000 data).

• The nearest towns, Britton and Dundee, have populations of 700 and 3522 (all 2000 data),
respectively.

Contamination

Contamination potential for the site is minimal based on its current use as agricultural land.

Security

This site would have good security during the construction phase due to its location in a rural area
and the potential for visual monitoring of a large area around the site.

Waste Disposal

The Jefferson Smurfit Corporation landfill facility is located 22 miles southeast of the site and this is
the nearest waste disposal facility.  From the Department of Environmental Quality website it
appears that this facility accepts Type III Industrial waste, however further investigation is required
as to the number of years of capacity this facility has remaining.

Site Development

Construction Access

Construction access associated with the Site C would be accomplished through the use of US 50,
which borders the northeast section of the site.  A dedicated site exit off this route will need to be
constructed.  US 50 may also have to be improved/adapted to be accessible by construction traffic.
This will be determined during detailed design.

General Access

This site has flexibility from an access standpoint due to the fact that shipments could be received
by rail from the Norfolk Southern, approximately one mile north-west of the site.

Proximity to Major Cities/Labor Markets
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The site is located approximately 17.5 miles north of Toledo, Ohio, 20 miles south of Ann Arbor and
Livonia.  These cities will more than likely be major sources of labor.  Toledo is the closest city for
housing of workers; other towns such as Britton and Dundee (six miles east of the site) are
additional potential housing areas for the site.
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Site F (Greenwood Energy Center)

Location

• Within an existing site, currently used as the Greenwood Energy Center.

• The site is three miles west of Port Huron State Game Area, in St. Clair County, Michigan.

• The site occupies part of Section 21, Sections 22 and 27, and part of Section 28 of Township
8 North, Range 15 East.

• The site has not been mapped by FEMA for flood hazard, but is assumed to be outside the
Black River floodplain.

Existing Facilities

• There is an 800 MW oil fired peaking unit along with three gas combustion turbines onsite.

• There were no residents onsite or within two miles of the site.

• Kilgore Road crosses the site north-south and serves as the main plant entrance road.

• Two large areas of high quality wetlands exist on this site.

Site Acreage/Topography

The entire site is approximately 1280 acres and is owned by Detroit Edison.  The proposed site for
the new facilities is 60 acres, located in the southern part of the existing site.  The site is two miles
from the nearest aggregation of sensitive receptors in the town of Avoca.  Site topography is
relatively flat with little variation.

Transportation Access

• The site can be accessed from State Route 136, which runs one mile south of the site in an
east-west direction.  Since this road already provides access to the existing facility, it would
not likely require modification to support heavy truck traffic.

• Railroad access would be from a spur track of the CSX Transportation mainline, which is
half a mile southwest of the site.  However, this rail line would need a significant upgrade.
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Aerial Photograph of Site F

Transmission Interconnection

A 345 kV transmission line comes into the site from the south.  The transmission line appeared to
have an open circuit.  Transmission capacity/reliability is assumed to be not as good as the system
is islanded.

Environmental conditions along the transmission line corridor are similar to those of the site, with a
mixture of cropland, wooded areas, and some wetlands.

Water Source

Groundwater Supply

Wells in the vicinity of Site F pump from the surficial aquifer.  The surficial aquifer in this area
ranges from 200 to 400 feet thick.  The wells around the site yield between 50 and 100 gpm.
Maximum yielding wells lie on the western boundary of Site F on Kilgore Road and in the southwest
corner of the proposed site at the intersection of Metcalf and Kilgore Roads.  The wells in the west
are owned by Bethel Power Corporation; those in the southwest are owned by Kuhlman Concrete
Company.  These wells have static water levels in the range of six to 60 ft below the land surface.
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The feasibility of using wells to provide water is moderate to poor.  Groundwater quality in this
aquifer is considered moderate with moderate levels of water treatment required.

Surface Water

Surface water could be provided by a 10 mile water pipeline from Lake Huron.  The existing
circulating water system has 40 mgd of excess capacity.  The water supply from Lake Huron would
be more than adequate to support baseload plant requirements.  Water quality in Lake Huron is
considered moderate among the Great Lakes, with moderate levels of water treatment required for
water withdrawn nearer to shore and less treatment for water withdrawn farther from shore.

Wastewater Discharge

It is assumed that this site will work as a zero discharge facility; therefore, all wastewater will be
collected and reused in the process.  However if this is not the case, wastewater can either be
treated to the correct standard and then discharged half a mile downstream from the intake, or it
can be discharged to the closest wastewater treatment plant.

Environmentally Sensitive Areas

There are a few areas of high quality wetlands on the site to the south and southeast of the existing
plant facilities.  In the area surrounding the site, the nearest sensitive area is the Port Huron State
Game Area and the Black River, about three miles east of the site.  Lake Huron, as well as Lakeport
State Park and Beach, are about seven miles east.  Several parks and swimming beaches line the
coast of Lake Huron.  State game areas are present about 25 miles west, and there is a cluster of
state parks and wildlife areas about 27 miles south near Anchor Bay in Lake St. Clair.

Cultural Resources

One NRHP listed cultural resource, the James McColl House, is located approximately 4 miles
northwest of the site in the town of Yale.  Ruby United Methodist Church, about seven miles south
in Clyde Township, is state register listed.

Land Use/Ownership

The area of the site surrounding the existing power plant is farmland with areas of woodlands and
wetlands.  Most of the site is zoned industrial.  The property is owned by Detroit Edison.  The
closest airport, Tackaberry (public), is about 2.5 miles southwest of the site.  Fasel Field, a private
airport, is about three miles south.

Ecology

Vegetation

Grassland, shrub, and woodland communities are present on the site and in the immediate vicinity.
Based on historic aerial photography, nearly the entire proposed site was cleared and graded in the
past.  No undisturbed natural communities remain in the area.  The grassland is dominated by tall
fescue (Festuca arundinacea) and orchard grass (Dactylis glomerata) and many native and
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introduced weedy or early succession species of forbs are present.  A portion of these areas may
be wetlands.  Shrubs present include rose (Rosa sp.), willow (Salix sp.), sumac (Rhus sp.) and
blackberry (Rubus sp.).  The wooded areas are mostly dominated by cottonwood (Populus
deltoides) and ash (Fraxinus pensylvancia).

Wildlife

With the site and surrounding vicinity being a mosaic of fields, woods, and cropland, the area can
support a variety of wildlife.  Whitetail deer are the largest mammal in the vicinity.  Coyote are
probably in the area along with a variety of smaller mammals, such as eastern cottontail, opossum,
striped skunk, and mice.  Amphibians and reptiles should also be expected, especially with the
presence of local wetlands.  The habitat variety also provides for a diversity of birds, from waterfowl
and songbirds to raptors.

Wetlands

According to USFWS National Wetland Inventory mapping, no wetlands occur on the project site.
Plum Creek passes west to east across the site and would be regulated as a water of the US by the
Corps of Engineers.  Staff at the Greenwood facility provided recent wetland studies by private
consultants suggesting that portions of the site and surrounding vicinity are occupied by regulated
wetlands, some of which were determined to be high quality.

Threatened, Endangered, and Otherwise Protected Species

Three species are known to occur or could potentially occur in St. Clair County that are listed as
threatened or endangered under the Endangered Species Act:

• Prairie White-fringed Orchid (Platanthera leucophaea).  Federally endangered.  The plant is
known mostly from lakeplain prairies around Saginaw Bay and western Lake Erie.  No such
habitat occurs on the project site or in the immediate vicinity.

• Indiana Bat (Myotis sodalis).  Federally endangered.  Occurring in southern Michigan,
although apparently absent in the winter due to lack of hibernacula.  This site is at the
northernmost potential distribution of the bat.  The bats generally require large trees (greater
than nine inches diameter) with exfoliating bark for summer roosting.  If the wooded areas of
the site contain large trees, it may be necessary to do clearing during the winter months.

• Bald Eagle (Haliaeetus leucocephalus).  Federally threatened.  Bald eagles are known in
the region, but the site is not appropriate for nesting or roosting due to the distance of the
site from fishing areas.

The potential for any protected species to affect the project appears to be minimal.  To date, no
agencies have been contacted regarding protected species issues.

Buffer Area

Distance from the nearest town of Avoca as well as the wooded areas around the site would be the
main buffers between the site and nearest concentrations of receptors.  In terms of visual impact, a
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power plant could be seen from a large area surrounding the site, though much of the plant except
the stack would be concealed by surrounding vegetation.

Socioeconomics

Power plant development at the site would have a beneficial effect on the surrounding area through
the creation of employment opportunities in construction and operation of the plant as well as
providing a more reliable power supply.  As the site is located in a rural area and receives traffic for
the existing plant, there would be minimal impacts to traffic from a new addition to the plant.
Housing and demographics would not be affected since workers would likely stay in nearby cities or
commute from the surrounding area.

Population

• This site is located approximately 11 miles northwest of Port Huron, which has a population
of approximately 32,300 (2000 data).

• The population of St. Clair County is approximately 164,200 (2000 data).

• The nearest town, Yale, has a population of 2000 (2000 data).

Contamination

Detroit Edison indicated that it expected no significant onsite contamination other than that typical
of industrial facilities.

Security

This site would have good security during the construction phase due to its location in a rural area
and the potential for visual monitoring of a large area around the site.

Waste Disposal

The Detroit Edison Company has an ash disposal landfill close to the Belle River site.  This is 25
miles southeast of Site F and is the nearest waste disposal facility.   

Site Development

Construction Access

Construction access associated with the Site F would be accomplished through the use of State
Route 136, which runs one mile south of the site, then Duce Road.  Duce Road may need to be
widened and improved to be useable by construction traffic.  This will be determined during detailed
design.

General Access

This site has flexibility from an access standpoint due to the fact that shipments could be received
by rail from the CSX Transportation if the rail line is upgraded, which is 0.5 mile southwest of the
site.
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Proximity to Major Cities/Labor Markets

The site is located approximately 11 miles northwest of Port Huron and 50 miles north of Detroit.
These cities will more than likely be major sources of labor.  Port Huron is the closest city for
housing of workers; other towns such as Yale are additional potential housing areas for the site.
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Site M (Fermi)

Location

• Approximately 12 miles north of the Michigan/Ohio State boundary.

• Eight miles northeast of the town of Monroe.

• Located in Monroe County, Michigan.

• The site occupies Sections 16 and 17 of Township 6 South, Range 10 East in the
Frenchtown Township.

• Site is located partially inside the Swan Creek/Lake Erie floodplain.

Existing Facilities

• This site is the existing Fermi II Power Plant.

• This site has large amounts of woodland areas and wetland areas and includes the largest
parcel of the Detroit International Wildlife Refuge, about 600 acres, on which the US Fish
and Wildlife Service will protect and manage fish and wildlife populations.

• From site aerial photos and boundary information provided by Detroit Edison, there do not
appear to be any residents on this site.  There are some residences within two miles of the
site.

• A number of roads run through the site, which are mostly used for access to the Fermi Plant;
these include Lagoona Boulevard and Doxy Road.

Site Acreage/Topography

The entire site is approximately 1260 acres and is owned by the Detroit Edison Company.  The
proposed site for the new nuclear facilities is 20 acres, located in the northern part of the existing
site.  The site is two miles from the nearest aggregation of sensitive receptors.  Site topography is
flat with very little variation.

Transportation Access

• The site can be accessed from US 75.  Since this is an existing plant already served by
surrounding roads, no road modifications would be required.

• The Conrail America runs two miles west of the site.

Transmission Interconnection

There is a 345 kV transmission line running through the site.  For adding an additional unit, the
transmission capacity/reliability is considered good.  Environmental conditions along the
transmission line corridor are not significant.
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Aerial Photograph of Site M

Water Source

Groundwater Supply

Well records for this site were investigated from Sections 16 and 17 of Frenchtown Township 6
South, Range 10 East.  Wells in these sections use the Silurian/Devonian bedrock aquifer, which is
between 100 to 200 feet deep in this area.  Existing wells yielding between 650 to 850 gallons per
minute (gpm) were found in both Section 16 and 17 and were used for domestic purposes.  These
wells had static water levels in the range of 6 to 20 ft below the land surface.  No evidence of
surficial aquifer yield was found in the well records.  Further investigation is needed into whether
this water source is available for use in power production.

The feasibility of using wells to provide water is moderate to poor.  Groundwater quality in this
aquifer is considered moderate with moderate levels of water treatment required.
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Surface Water

The site is approximately one mile inland from Lake Erie; which is currently used for Fermi’s water
supply.  The Lake Erie water supply is more than adequate to support baseload plant requirements,
but will require higher levels of water treatment.

Wastewater Discharge

It is assumed that this site will work as a zero discharge facility; therefore, all wastewater will be
collected and reused in the process.  However if this is not the case, wastewater can either be
treated to the correct standard and then discharged half a mile downstream from the intake, or it
can be discharged to the closest wastewater treatment plant.

Environmentally Sensitive Areas

A large portion (about 600 acres) of the site is part of the Detroit International Wildlife Refuge, in
accordance with a cooperative agreement with the US Fish and Wildlife Service.  The Detroit River
International Wildlife Refuge is located along the lower Detroit River and western shoreline of Lake
Erie.  It was established in 2001 as the first International Wildlife Refuge in North America.  The
authorized refuge boundary includes islands, coastal wetlands, marshes, shoals, and waterfront
lands along 48 miles of shoreline.  It is one of only a few refuges situated in a major metropolitan
area.  The Detroit River International Wildlife Refuge will conserve, protect, and restore habitat for
29 species of waterfowl, 65 fish species, and 300 species of migratory birds.

The next nearest sensitive area to the site is Point Mouillee State Game Area, about 1.5 miles
northeast of the site.  Sterling State Park is about 2.5 miles south.  Across Lake Erie on the Ohio
shore are Maumee Bay State Park, Cedar Point and Ottawa National Wildlife Refuges, Crane
Creek State Park, and several other designated areas further east.

Cultural Resources

No NRHP and/or state listed cultural resources were identified within a mile of the site.  The nearest
cultural resource is the national register listed Edward Loranger House about five miles northwest,
and there are several properties listed in Monroe, about six miles south of the site.

Land Use/Ownership

The site and surrounding area is farmland.  The site is zoned agricultural by the Summerfield
Township of Monroe County.  The closest airport, Newport Woods (private), is three miles west of
the site.

Ecology

Vegetation

The project site is mostly cleared and lacks vegetation, with the possible exception of utility ponds
that may have been abandoned and have developed wetland vegetation, mostly cattail (Typha sp.)
and common reed (Phragmites australis).
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Wildlife

Small wildlife populations can be found onsite, although habitat availability is limited.  Wildlife in the
form of mammals (fox, coyote, deer), birds, amphibians, and reptiles does occur in the surrounding
wildlife conservation areas.

Wetlands

The project area does not appear to contain regulated wetlands as the area has been previously
cleared or otherwise disturbed.  Wetlands and other regulated waters (e.g., Lake Erie) do surround
the existing facility and it is expected that any new development would need to demonstrate that
construction and operation would have no effect on these regulated areas or be prepared to provide
compensatory mitigation.

Threatened, Endangered and Otherwise Protected Species

Seven species are known to occur or could potentially occur in Monroe County that are listed as
threatened or endangered under the Endangered Species Act:

• Indiana Bat (Myotis sodalis).  Federally endangered.  Occurring in southern Michigan,
although apparently absent in the winter due to lack of hibernacula.  The bats generally
require large trees (over nine inches diameter) with exfoliating bark for summer roosting.
Site development would require no tree clearing and there appear to be no woodlands
containing large trees in the immediate vicinity.  Therefore the potential for the project at this
site to affect the Indiana bat appears remote.

• Prairie White-fringed Orchid (Platanthera leucophaea).  Federally endangered.  The plant is
known mostly from lakeplain prairies around Saginaw Bay and western Lake Erie.  No such
habitat appears to exist at the site occurs on the project site or in the immediate vicinity.

• White Catspaw (Epioblasma obliquata perobliqua).  Federally endangered.  No specimens
of this mussel have been confirmed in Michigan since 1930 and but a single extant
population is known from Indiana.  Suitable habitat does not appear to exist at the project
site or in the immediate vicinity.

• Northern Riffleshell (Epioblasma torulosa rangiana).  Federally endangered.  An inhabitant
of swift, well-oxygenated streams with fine to coarse gravel substrates.  Over the past 20
years this mussel has only been found in Monroe and Wayne counties.  Suitable habitat
does not exist on the project site.

• Bald Eagle (Haliaeetus leucocephalus).  Federally threatened.  Bald eagles are known in
the region but the site is not appropriate for nesting or roosting due to the lack of large trees
on site.

• Karner Blue Butterfly (Lycaeides melissa samuelis).  Federally endangered.  Not seen in
Monroe County since 1986 and otherwise known from the west central portion of lower
Michigan.  Suitable habitat does not appear to exist at the project site or in the immediate
vicinity.
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• Mitchell’s Satyr Butterfly (Neonympha mitchellii mitchellii).  Federally endangered.  Not
previously reported from Monroe County but the species has been recorded from Lenawee
and Washtenaw counties to the west.  However, suitable habitat does not appear to exist at
the project site or in the immediate vicinity.

The project site is entirely disturbed.  As such, there is a low probability that any of these species
would occur on the site.  It would be prudent to consult the managers of adjacent conservation
areas to be certain that no unusual species use those habitats.

Buffer Area

Distance would be the main buffer between the site and nearest concentrations of receptors.  The
site has a substantial buffer.

Socioeconomics

Power plant development at the site would have a beneficial effect on the surrounding area through
the creation of employment opportunities in construction and operation of the plant as well as
providing a more reliable power supply.  As the site is located in a relatively developed area, there
would be some impacts to traffic during construction.  Housing and demographics would not be
affected since workers would likely stay in nearby cities or commute from the surrounding area.

Population

• The site is located 25 miles northeast of Toledo, Ohio, which has a population of
approximately 313,600 (2000 data).

• The population of Monroe County is approximately 146,000 (2000 data).

• The nearest town, Monroe, has a population of 22,000 (2000 data).

Contamination

Detroit Edison has indicated that no significant contamination would be expected at the site other
than that typical of industrial facilities.

Security

This site can be accessed from Lake Erie and, as it is also an existing nuclear plant, there is a high
level of security risk during the construction phase.

Site Development

Construction Access

As Site M is the existing Fermi 2 Power Plant, access to the site is good; therefore, construction
access would be accomplished through the use of Interstate 75.

General Access
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This site has some flexibility from an access standpoint due to its proximity to a state/interstate
highway system and a natural gas pipeline that runs through the site.  A rail line comes into the site,
but security concerns in light of onsite nuclear operations would prevent its use.

Proximity to Major Cities/Labor Markets

The site is located approximately 25 miles northeast of Toledo, Ohio.  This city is likely to provide
the additional source of labor.  The city of Monroe could also be used to house workers.



9-144 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Site N (Belle River/St. Clair)

Location

• Approximately one mile west of the United States/Canada border.

• 4 miles north of Marine City and 4 miles south of St. Clair.

• 15 miles east of the Macomb County line, in St. Clair County, Michigan.

• The site occupies Sections 13, 18, 19, 30, and 31 of Township 4 North, Ranges 16 East and
17 East in the China and East China Townships.

• Site does have several scattered areas inside the 100 year Belle River floodplain.

Existing Facilities

• This site is shared by the existing Belle River and St. Clair Power Plants.

• This site appears to have large amounts of agricultural land and some woodland areas.

• From site aerial photos and boundary information provided by Detroit Edison, there do not
appear to be any residents on this site, although there are some (five or less) within two
miles of the site.  All the facilities onsite are assumed to be associated with the power
plants.

• River Road runs through the site, north-south.  State Route 29 runs northeast to southwest
and divides the St. Clair plant on the east from the rest of the property.

Site Acreage/Topography

Belle River and St. Clair cover areas of 1860 and 226 acres, respectively.  Both of these sites are
owned by the Detroit Edison Company.  The proposed site for the new facility is 1200 acres,
located in the northwestern part of the existing site.

The site is two miles from the nearest aggregation of sensitive receptors.  Site topography is flat
with very little variation.

Transportation Access

• The site can be accessed from State Route 29, which runs through the site.  Since this is an
existing power plant served by local roads, no road modifications would be needed.

• The CSX Transportation line runs along the eastern border of the site one mile west of the
site; its capacity is unknown.

• The site can also be accessed from the St. Clair River via barge.
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Aerial Photograph of Site N

Transmission Interconnection

There is a 345 kV transmission line running through the site.  The line is fairly congested, partly
because of the recent loss of a critical double-circuit tower.  Considering these factors, transmission
capacity/reliability in the area is considered fair.  However, a load flow study of the transmission line
is recommended.

Environmental conditions along the transmission line corridor are not significant.

Water Source

Groundwater Supply

Well records in the area, from Sections 13, 18, 19, and 30 of China Township 4 North, Ranges 16
and 17 East were analyzed.  Wells in these sections use the surficial aquifer, which is between 200
to 400 feet deep in the area.  Wells in the four sections yield between 10 to 15 gpm and were used
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for domestic purposes.  These wells have static water levels in the range of 12 to 60 ft below the
land surface.  The feasibility of using wells to provide water is poor.  Groundwater quality in this
aquifer is considered moderate with moderate levels of water treatment required.

Surface Water

The site is approximately two miles west of the St. Clair River.  The river is an adequate source for
plant needs since it supplies the existing Belle River and St. Clair Power Plants.

The daily average flow for the St. Clair River based on navigational records is 188,000 cubic feet
per second or approximately 121 billion gallons per day, which is more than adequate to support
maximum baseload plant requirements.  The quality of the St. Clair River has been affected by the
large number of recreational boaters using the river as well as industry and increasing development
of the surrounding area.  Water quality in the St. Clair River is considered moderate to poor with
corresponding levels of water treatment required.

Wastewater Discharge

It is assumed that this site will work as a zero discharge facility; therefore, all wastewater will be
collected and reused in the process.  However if this is not the case, wastewater can either be
treated to the correct standard and then discharged half a mile downstream from the intake, or it
can be discharged to the closest wastewater treatment plant.

Environmentally Sensitive Areas

The nearest sensitive area to the site is East China Township Park, just south of the site and
southwest of the intersection of Recor and River Roads.  A few other small, local parks are present
in the surrounding area.  Algonac State Park is about eight miles south of the site.

Cultural Resources

One state listed cultural resource, the East China Fractional District No. 2 School, is located about
1.5 miles southeast of the site.  There are several properties with dual national and state listing in
Marine City and St. Clair, about four miles south and north of the site, respectively.

Land Use/Ownership

The site is owned by Detroit Edison and supports two existing power generating facilities.  It is
zoned industrial.  The closest airport, Wenning Landing Area (private), is two miles west of the site.

Ecology

Vegetation

Site development areas are mostly cleared and contain no vegetation or are young woodlands or
brush communities that have grown up over previously disturbed ground.  Cottonwoods (Populus
deltoides) and green ash (Fraxinus pensylvanica) are common in the wooded areas.  Species
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diversity in the understory and more open areas is low and composed largely of weedy, non-native
plants.

Wildlife

Wildlife in the project vicinity is limited by habitat diversity and the proximity of the site to industrial
development.  Expected species of mammals include those typical of partially urbanized areas in
the region:  whitetail deer, raccoon, striped skunk, opossum, and various rodents.  Various
songbirds use the area as do raptors such as the red-tailed hawk and game birds, such as ring-
necked pheasant.  Some amphibians and reptiles are probably present, but unusual species would
not be expected due to the disturbed character of the area.

Wetlands

National Wetland Inventory mapping of the area does not identify wetlands on the project site, but
there are several utility ponds that may have been abandoned for a sufficient period to be
considered waters of the US.  These are dominated by cattail and common reed and these could be
regulated if they have been abandoned for more than five years.  If there are drainage connections
to the St. Clair River (a navigable water under Section 10) that would be disturbed, these also could
be regulated.

Threatened, Endangered and Otherwise Protected Species

Three species are known to occur or could potentially occur in St. Clair County that are listed as
threatened or endangered under the Endangered Species Act:

• Prairie White-fringed Orchid (Platanthera leucophaea).  Federally endangered.  The plant is
known mostly from lakeplain prairies around Saginaw Bay and western Lake Erie.  No such
habitat occurs on the project site or in the immediate vicinity.

• Indiana Bat (Myotis sodalis).  Federally endangered.  Occurring in southern Michigan,
although apparently absent in the winter due to lack of hibernacula.  The bats generally
require large trees (over nine inches diameter) with exfoliating bark for summer roosting.  If
large trees are present it may be necessary to do the clearing during the winter months.

• Bald Eagle (Haliaeetus leucocephalus).  Federally threatened.  Bald eagles are known in
the region but the site is not appropriate for nesting or roosting due to the distance of the site
from fishing areas.

The potential for any protected species to affect the project appears to be minimal due to the type of
habitat present.  No agencies have been contacted to date regarding protected species issues.

Buffer Area

Distance would be the main buffer between the site and nearest concentrations of receptors.  Belle
River has substantial buffer areas, while St. Clair has somewhat less since it is on the river and
lacks the large areas of farmland and woods that surround Belle River.
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Socioeconomics

Power plant development at the site would have a beneficial effect on the surrounding area through
the creation of employment opportunities in construction and operation of the plant as well as
providing a more reliable power supply.  There would be minor impacts to traffic during
construction.  Housing and demographics would not be affected since workers would likely stay in
nearby cities or commute from the surrounding area.

Population

• The site is located 50 miles northeast of Detroit, which has a population of approximately
900,000 (2004 data).

• The population of St. Clair County is approximately 164,200 (2000 data).

• The nearest towns, St. Clair and Marine City, have a population of 5800 and 4650
respectively (2000 data).

Contamination

Detroit Edison indicated that it expected no significant onsite contamination other than that typical
of industrial facilities.

Security

Although this is an existing facility, Belle River would not have a high level of security risk during
construction because of its large vegetative buffer area and the potential for visual monitoring of a
large area around the site.  St. Clair would be more at risk because of the possibility of direct
access to the plant from the river.

Site Development

Construction Access

As Site N is the existing Belle River and St. Clair Power Plants, access to the site is good; therefore,
construction access would be accomplished through the use of State Route 29, which runs through
the site, or King Road, which is west of the site.

General Access

This site has flexibility from an access standpoint due to the fact that shipments could be received
by rail from the CSX Transportation Line that runs along the eastern border of the site.  Not only
could the rail line be used for construction, but also for outgoing product/waste.  The St. Clair
portion of the site is readily accessible by vessel.

Proximity to Major Cities/Labor Markets

The site is located approximately 50 miles northeast of Detroit.  This city is likely to provide the
additional source of labor.  St. Clair and Marine City could also be used to house workers.
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Site W1 (Port Austin)

Location

• Approximately half a mile east of Lake Huron and two miles southwest of Port Austin.

• State Road 53 borders the eastern side of the site.

• The site is located in Huron County, Michigan.

• The site occupies Sections 1, 2, 11, 12, 13, 14, 15, 22, 23, 24, 31 and 36 of Township 18
North, Range 12-13 East, and Township 19 North, Range 12-14 East.

• The site has not been mapped by FEMA for flood hazard, but is assumed to be at least
partially within the floodplains of Bird Creek and other nearby small creeks.

Existing Facilities

• This is a greenfield site, currently used as farmland with areas of woodland.  Corn is the
major crop grown on the site.

• There are approximately 85 landowners.

• All the roads leading into this site are gravel roads.

• State Route 53 runs north-south along the eastern side of the site.

• Port Austin Air Force Station is located a quarter mile north of the site.

• There is a golf course half a mile to the east of the site.

• The soil is more sandy than clay.

Site Acreage/Topography

This site is approximately 6557 acres with 85 private owners.  There is an aggregation of sensitive
receptors onsite.  Site topography is flat with very little variation.

Transportation Access

• The site can be accessed from US 53, which runs through the site.  Some minor roads
would require modification to support heavy truck traffic.

• Railroad access would be from a spur track from the Huron and Eastern mainline that
borders the northern side of the site.

Transmission Interconnection

There is no 345 kV transmission line in Huron County.  Environmental conditions along the corridor
of the line connecting to the existing 120 kV line would not be significant.
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Aerial Photograph of Site W1

Environmentally Sensitive Areas

The nearest environmentally sensitive area is Port Crescent State Park adjacent to the southwest.
Lake Huron is about a quarter mile west, and several county parks line the Saginaw Bay shore west
of the site.  Rush Lake State Game Area and Albert E. Sleeper State Park are located five miles
southwest.  Several recreational fishing and boating areas are present along the tip of the thumb,
as well as two lighthouses - Port Austin Reef Light three miles north and Point Aux Barques Light
about nine miles east.  Grindstone City historic site is five miles northeast, and the Thumb Area
Bottomland Preserve historic site is about eight miles northeast.  Farther away are Wildfowl Bay
State Wildlife Area 15 miles southwest in Saginaw Bay of Lake Huron, Fish Point State Wildlife
Area about 25 miles southwest, and several additional state game areas to the south and
southeast.

Port Crescent State Park, Rush Lake State Game Area, and Fish Point State Wildlife Area are
important stops for migratory birds in the spring and fall.  The major bat areas in Michigan are much
farther north in the Upper Peninsula.

Cultural Resources

One state listed cultural resource, the Port Crescent Ghost Town (part of Port Crescent State Park)
is located within 1/4 mile of the southwest portion of the site.  Three NRHP listed properties, two
houses and the Winsor and Snover Bank Building, are located within about a mile northeast of the
site in Port Austin.
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Land Use/Ownership

The site and the surrounding area is farmland.  The site is zoned agricultural.  Huron County zoning
is controlled by different governing bodies depending on location, but the majority of zoning
authority rests with the townships/cities/villages.  Maps, atlases, and county information indicate
that the property is privately owned.  The closest airport, Grindstone Air Harbor (public), is two miles
north of the site in Port Austin.

Existing Structure Onsite

Ecology

Vegetation

The site is predominantly cultivated farmland used for corn, wheat, sugar beets, or other row crops.
Several small woodlots of about 10 to 35 acres are scattered on the site.  These dry to wet
woodlands are dominated by bigtooth poplar (Populus grandidentata), ash (Fraxinus sp.), and red
maple (Acer rubrum), but contain a number of other tree species common to the region.  It appears
that these areas have a relatively healthy understory as well.  The open ditches are dominated by
tall fescue (Festuca arundinacea) and orchard grass (Dactylis glomerata).

Wildlife

Although much of the site is cultivated land and of little value to wildlife, the site is in close proximity
to Lake Huron, sand dune habitat, and forested wetlands.  As such, the potential for wildlife to
frequent the project site is significant.  In addition, onsite woodlands are attractive areas as wildlife
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shelters.  Common wildlife to the area presumably includes species such as whitetail deer,
woodchucks, raccoons, striped skunks, red-winged blackbirds, American crows, and others.

Example of Land Onsite

Wetlands

USFWS National Wetland Inventory mapping identifies the presence of six forested wetlands on
the site varying from about 10 to 30 acres each.  Most of the wetlands are associated with the
coastal zone of Lake Huron or drainage features on the property.  As such, it should be expected
that these would be regulated under Section 404 of the Clean Water Act.  Given the scattered
nature of the sites on the property, these can most likely be avoided during development, which
would eliminate the need for 404 permitting.  Lastly, it is noted that forested wetlands lie along most
of the western edge of the property and impacts to these areas should also be avoided.

Threatened, Endangered, and Otherwise Protected Species

Two species occur in Huron County, Michigan, that are listed as threatened or endangered under
the Endangered Species Act, which is implemented by the US Fish and Wildlife Service.  These
species are:

• Prairie White-fringed Orchid (Platanthera leucophaea).  Federally endangered.  The plant is
known mostly from lakeplain prairies around Saginaw Bay and western Lake Erie.  No such
habitat appears to exist at the site or in the immediate vicinity.
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• Pitcher’s thistle (Cirsium pitcheri).  Federally threatened.  Pitcher’s thistle is endemic to
sandy shoreline dunes along the Great Lakes.  This habitat is not present on the project site
or in the immediate vicinity.

The project should have no effect on the continued existence of either species.  No agencies have
been contacted to date regarding protected species issues.

Buffer Area

The site would have a moderate buffer.

Socioeconomics

Power plant development at the site would have a beneficial effect on the surrounding area through
the creation of employment opportunities in construction and operation of the plant as well as
providing a more reliable power supply.  As the site is located in a rural area, there would be
minimal impacts to traffic.  Housing and demographics would not be affected since workers would
likely stay in nearby cities or commute from the surrounding area.

Population

• This site is located approximately 42 miles northeast of Bay City, which has a population of
approximately 36,800 (2000 data).

• The population of Huron County is approximately 36,100 (2000 data).

• The nearest town, Port Austin, has a population of 740 (2000 data).

Site Development

Construction Access

Construction access associated with the Site W1 would be accomplished through the use of US 53,
which runs along the eastern border of the site.  

General Access

Even though the site has access via rail (the Huron and Eastern Line borders the northern side of
site), it is unlikely that this will be used to transport materials during the construction phase as the
road access is adequate.

Proximity to Major Cities/Labor Markets

The site is located 45 miles northeast of Bay City and two miles south of Port Austin.  These cities
are likely to be the major sources of construction labor.
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Site W2 (Caseville)

Location

• Approximately 2.5 miles south of Lake Huron, two miles east of the town of Caseville, in
Huron County, Michigan.

• Rush State Lake and Game Area is located one mile north east of the site

• The site borders Rush Lake drain to the west of the site.

• A very small portion of the western edge of the site along the Pigeon River is in Zone A, the
100 year floodplain, but the remainder of the site is in the zone of minimal flooding, Zone C.

• The site occupies Sections 31, 32 and 33 of Township 18 North, Range 11 East, Section 12
of Township 17 North, Range 10 East, and Sections 4, 5, 6, 7, 8 and 9 of Township 17 North,
Range 11 East.

Existing Facilities

• This is a greenfield site, currently used as farmland.

• There are approximately 90 landowners in the area.

• Kinde Road and Dufty Road cross the site east-west and Maxwell Road crosses north-
south.

Aerial Photograph of Site W2

Site Acreage/Topography

This site is approximately 5757 acres of land with 90 private owners.  There is a aggregation of
sensitive receptors on site.  Site topography is flat with very little variation.
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Transportation Access

• The site can be accessed from State Route 25, which runs 2.5 miles north of the site along
the coast.  Some minor roads would require modification to support heavy truck traffic.

• Railroad access would be from a spur track of the Huron and Eastern mainline which runs
1.5 miles to the west of the site.

Transmission Interconnection

There is no 345 kV transmission line in Huron County.  Environmental conditions along the corridor
of the line connecting to the existing 120 kV line would not be significant.

Environmentally Sensitive Areas

The nearest environmentally sensitive areas are Rush Lake State Game Area and Albert E.
Sleeper State Park, about one mile northeast of the site.  Several county parks line the shore on
Saginaw Bay in Lake Huron about 2.5 miles north of the site.  Port Crescent State Park is about two
miles northeast.  About seven miles southwest is Wildfowl Bay State Wildlife Area; Fish Point State
Wildlife Area is about 15 miles southwest, and there are several additional state game areas to the
south and southeast.

Port Crescent State Park, Rush Lake State Game Area, Wildfowl Bay State Wildlife Area, and Fish
Point State Wildlife Area are important stops for migratory birds in the spring and fall.  The areas in
Michigan known to be frequented by bats are much farther north in the Upper Peninsula.

Cultural Resources

No NRHP and/or state listed cultural resources are located within one mile of the site.

Land Use/Ownership

The site and the surrounding area is farmland.  The site is zoned agricultural by Huron County.
According to staff at Huron County offices, the village of Caseville, two miles west of the site, is one
of the 11 cities/villages that controls its own zoning.  Maps, atlases, and county information indicate
that the property is privately owned.  The closest airport, Farver Field (private), is three miles west
of the site, in Caseville.
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Example of Land Onsite

Ecology

Vegetation

The project site is dominated by cropland used to produce wheat, corn, and other row crops.  Ditch
areas are dominated by non-native orchard grass (Dactylis glomerata) and thickets of poison ivy
(Toxicodendron radicans).  On the west boundary of the site is a forested riverine corridor along the
Pigeon River.  This appears to be an area of minimal disturbance and dominated by native flora.  

Wildlife

The majority of the site is of little value to wildlife since it is almost entirely cropland.  Wildlife
diversity is the greatest along the west side of the site within the wooded Pigeon River corridor.  The
riverine area likely supports an array of mammals, birds, amphibians, and reptiles common to the
region by providing foraging areas and shelter.  The corridor is probably especially attractive
because of the foraging opportunities provided by the nearby cropland.  Common wildlife to the
area presumably includes species such as whitetail deer, woodchucks, raccoons, striped skunks,
red-winged blackbirds, American crows, and others.
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Wetlands

The Pigeon River lies along the west boundary of the project area.  The river corridor is regulated
by the Corps of Engineers as a water of the US under Section 404 of the Clean Water Act.  Fisher
Drain crosses the southeast corner of the site and may also be regulated by the Corps.  Both
watercourses are mapped as forested or shrubby wetlands by the USFWS National Wetland
Inventory.  

Threatened, Endangered, and Otherwise Protected Species

Two species occur in Huron County, Michigan, that are listed as threatened or endangered under
the Endangered Species Act, which is regulated by the US Fish and Wildlife Service.  These
species are:

• Prairie White-fringed Orchid (Platanthera leucophaea).  Federally endangered.  The plant is
known mostly from lakeplain prairies around Saginaw Bay and western Lake Erie.  No such
habitat appears to exist at the site or in the immediate vicinity.

• Pitcher’s thistle (Cirsium pitcheri).  Federally threatened.  Pitcher’s thistle is endemic to
sandy shoreline dunes along the Great Lakes.  This habitat is not present on the project site
or in the immediate vicinity.

The project should have no effect on the continued existence of either species.  Concerned
agencies have not been contacted to date regarding protected species issues.

Buffer Area

The site would have a moderate buffer.

Socioeconomics

Power plant development at the site would have a beneficial effect on the surrounding area through
the creation of employment opportunities in construction and operation of the plant as well as
providing a more reliable power supply.  As the site is located in a rural area, there would be
minimal impacts to traffic.  Housing and demographics would not be affected since workers would
likely stay in nearby cities or commute from the surrounding area.

Population

• This site is located approximately 37.5 miles northeast of Bay City, which has a population
of approximately 36,800 (2000 data).

• The population of Huron County is approximately 36,100 (2000 data).

• The nearest town, Caseville, has a population of 888 (2000 data).
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Site Development

Construction Access

Construction access associated with the Site W2 would be accomplished through the use of State
Route 25, which runs 2.5 miles north of the site. 

General Access

Even though the site has access via rail (the Huron and Eastern Line runs 1.5 miles to the west of
the site), it is unlikely that this will be used to transport materials during the construction phase as
the road access is adequate.

Proximity to Major Cities/Labor Markets

The site is located 40 miles northeast Bay City and two miles west of Caseville.  These cities are
likely to be the major sources of construction labor.
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Site W3 (Bay Port)

Location

• Approximately 4 miles east of Saginaw Bay, 1.5 miles northwest of the town of Pigeon, in
Huron County, Michigan.

• The site has not been mapped by FEMA for flood hazard.  The largest area of the site lies
between Wasserman Creek and the Pigeon River, which is unlikely to be in a floodplain
because of its higher elevation.  The eastern and western portions of the site adjacent to the
creek and river may be in the floodplain.

• The site occupies Sections 10, 15, 16, 20, 21, 22, 27, 28, 29, 33, and 34 of Township 17
North, Range 10 East and parts of Sections 3 and 4 of Township 16 North, Range 10 East.
The location of this site currently crosses two townships.

Existing Facilities

• This is a greenfield site, currently used as farmland.  The majority of the crops grown here
are wheat and corn.

• There are approximately 120 landowners.  The homes and farmsteads are well maintained
and fairly significant in size.  Campbell Road is a paved road running east-west, Brown
Road is gravel, and the site has a cemetery on the western portion within Section 33

• The site is flat, with an approximate five foot drop in elevation across it.

• A number of roads cross the site:  Henne Road and Berne Road run east-west and Brown
Road and Smith Road run north-south.

• Pigeon River, Mud Creek, and Wasserman Creek all cross the site.

• The site is about one mile east of a quarry.

• The soil is sandy clay.

Site Acreage/Topography

This site is approximately 5743 acres of privately (120 owners) owned parcels.  There is an
aggregation of sensitive receptors on site.  Site topography is flat with very little variation.

Transportation Access

• The site can be accessed from State Route 142, which runs half a mile south of the site and
State Route 25, which runs 1.5 miles to the northwest of the site.  Some minor roads would
require modification to support heavy truck traffic.

• Railroad access would be from a spur track of the Huron and Eastern mainline, which runs
one mile south of the site.
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Aerial Photograph of Site W3

Transmission Interconnection

There is no 345 kV transmission line in Huron County.  Environmental conditions along the corridor
of the line connecting to the existing 120 kV line would not be significant.

Environmentally Sensitive Areas

The nearest environmentally sensitive area to the site is the Wildfowl Bay State Wildlife Area 4
miles west in Saginaw Bay of Lake Huron.  Fish Point State Wildlife Area is about nine miles
southwest.  About six miles northeast is Rush Lake State Game Area/Albert E. Sleeper State Park,
followed by Port Crescent State Park seven miles northeast.  There are also several state game
areas about 18 miles south and southeast.

Wildfowl Bay State Wildlife Area, Port Crescent State Park, Rush Lake State Game Area, and Fish
Point State Wildlife Area are important stops for migratory birds in the spring and fall.  Well known
bat habitat areas occur much farther north in Michigan’s Upper Peninsula.

Cultural Resources

Two state register listed cultural resources are located within about six miles of the site; the Pigeon
Depot about two miles southeast and the Saginaw, Tuscola, and Huron Railroad Elkton Depot
about six miles southeast.

Land Use/Ownership

The site and the surrounding area is farmland.  The site is zoned agricultural by the McKinley
Township of Huron County.  Maps, atlases, and county information indicate that the property is
privately owned.  The closest airport, Farver Field (private), is five miles north of the site, in
Caseville.
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Existing Properties Onsite

Ecology

Vegetation

The project site is dominated by cropland used to produce wheat, corn, and other row crops.  Two
narrow riparian corridors flow south to north across the site: Wasserman Creek in the west half of
the site and Pigeon River on the east side.  These corridors are wooded, mostly cottonwood
(Populus deltoids) and green ash (Fraxinus pensylvanica), and there appears to be good
understory and ground cover to provide plant community diversity.  Ditch areas are present, and
these are dominated by non-native orchard grass (Dactylis glomerata) and red clover (Trifolium
pratense) with occasional thickets of poison ivy (Toxicodendron radicans).  

Wildlife

Areas of the site that would presumably be developed are of little value to wildlife since a large
portion of the site is cropland.  Wildlife diversity would be greatest along the two watercourses.
These forested riparian corridors likely support an array of mammals, birds, amphibians, and
reptiles common to the region by providing foraging areas and shelter.  In addition, these corridors
may be especially attractive to wildlife because of the foraging opportunities provided by the nearby
cropland.  Common wildlife to the area presumably includes species such as whitetail deer,
woodchucks, raccoons, striped skunks, red-winged blackbirds, American crows, and others.
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Example of Land Onsite

Wetlands

Two wetland corridors cross the project site:  Wasserman Creek and Pigeon River.  Both corridors
would be regulated as waters of the US under Section 404 of the Clean Water Act and are mapped
by the USFWS National Wetland Inventory program.  

Threatened, Endangered, and Otherwise Protected Species

Two species occur in Huron County, Michigan, that are listed as threatened or endangered under
the Endangered Species Act, which is implemented by the US Fish and Wildlife Service.  These
species are:

• Prairie White-fringed Orchid (Platanthera leucophaea).  Federally endangered.  The plant is
known mostly from lakeplain prairies around Saginaw Bay and western Lake Erie.  No such
habitat appears to exist at the site or in the immediate vicinity.

• Pitcher’s thistle (Cirsium pitcheri).  Federally threatened.  Pitcher’s thistle is endemic to
sandy shoreline dunes along the Great Lakes.  This habitat is not present on the project site
or in the immediate vicinity.

The project should have no effect on the continued existence of either species.  Concerned
agencies have not been contacted to date regarding protected species issues.
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Buffer Area

The site would have a moderate buffer.

Socioeconomics

Power plant development at the site would have a beneficial effect on the surrounding area through
the creation of employment opportunities in construction and operation of the plant as well as
providing a more reliable power supply.  As the site is located in a rural area, there would be
minimal impacts to traffic.  Housing and demographics would not be affected since workers would
likely stay in nearby cities or commute from the surrounding area.

Population

• This site is located approximately 31 miles northeast of Bay City, which has a population of
approximately 36,800 (2000 data).

• The population of Huron County is approximately 36,100 (2000 data).

• The nearest town, Pigeon, has a population of 1200 (2000 data).

Site Development

At this site, the facility would have to be placed between the creek and the river to avoid
environmental concerns associated with riparian corridors.  

Construction Access

Construction access associated with the Site W3 would be accomplished through the use of State
Route 142, which runs half a mile south of the site and State Route 25 which runs 1.5 miles to the
north-west of the site.  

General Access

Even though the site has access via rail (the Chesapeake and Ohio Line runs one mile south of the
site), it is unlikely that this will be used to transport materials during the construction phase as the
road access is adequate.

Proximity to Major Cities/Labor Markets

The site is located 35 miles northeast Bay City and five miles east of Caseville.  These cities are
likely to be the major sources of construction labor.
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Chapter 10 Environmental Consequences of the Proposed Action

Section 102(c) of the National Environmental Policy Act (NEPA) specifies three special NEPA
requirements that an Environmental Impact Statement (EIS) must evaluate.  This chapter evaluates
these three requirements, listed below, as well as a benefit-cost analysis (BCA), associated with
constructing and operating Fermi 3.  The three requirements, as well as the BCA, are evaluated in
the following four sections:

• Unavoidable Adverse Environmental Impacts (Section 10.1)

• Irreversible and Irretrievable Commitments of Resources (Section 10.2)

• Relationship between Short-term Uses and Long-term Productivity of the Human
Environment (Section 10.3)

• Benefit-Cost Balance (Section 10.4)

10.1 Unavoidable Adverse Environmental Impacts

This section presents the unavoidable adverse environmental impacts of constructing and
operating Fermi 3.  Unavoidable adverse impacts are those environmental impacts that remain after
implementation of practical mitigation measures, or for which no practical mitigation measure
exists.  This section describes unavoidable adverse impacts of construction (Chapter 4) and
operation (Chapter 5) of Fermi 3 and the associated transmission system.  The rated power of
Fermi 3 is 4500 megawatts thermal (MWt), and the gross electrical power is 1600 megawatts
electric (MWe).

The 345 kV transmission system and associated corridors are exclusively owned and operated by
ITCTransmission.  Detroit Edison has no control over the construction or operation of the
transmission system.  Since the transmission corridors are controlled and operated by
ITCTransmission, the impacts and measures discussed are considered as typical.

10.1.1 Unavoidable Adverse Environmental Construction Impacts

Construction impacts are described in detail in Chapter 4.  Construction impacts (temporary and
permanent), as well as measures and controls to reduce or eliminate the adverse impact, are
summarized in Table 4.6-1.  This section describes those adverse impacts associated with the
construction of Fermi 3 and the associated transmission system that cannot be avoided.  Impacts
are generally relatively small and short-term, and effects can be either partially mitigated, or may
dissipate after construction is complete.

Anticipated impacts and the mitigation measures that may reduce these impacts are summarized in
Table 10.1-1.  Unavoidable adverse impacts from construction of the new unit and onsite and offsite
transmission corridors for Fermi 3 include those impacts associated with land use, hydrological and
water use, ecological resources (terrestrial and aquatic), socioeconomics, radiation exposure,
atmospheric and meteorological dynamics, and environmental justice.
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10.1.2 Unavoidable Adverse Environmental Operational Impacts

Operational impacts of Fermi 3 are discussed in detail in Chapter 5.  Operational impacts
(temporary and permanent), as well as measures and controls to reduce or eliminate the adverse
impact, are summarized in Table 5.10-1.  This section describes those adverse impacts associated
with the operation of Fermi 3 and the associated transmission system that cannot be avoided.

Operational impacts endure over a longer period of time than construction impacts, and some
effects of operation are long-term.  Impacts are generally relatively small and are associated with
land use, hydrological and water use, ecological resources (terrestrial and aquatic),
socioeconomics, radiation exposure, atmospheric and meteorological dynamics, and environmental
justice.  These expected impacts and the mitigation measures and controls that may reduce these
impacts are summarized in Table 10.1-2.

10.1.3 References

None.
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Table 10.1-1 Unavoidable Adverse Environmental Impacts of Construction (Sheet 1 of 5)

Impact Category Adverse Impact Potential Actions to Mitigate Impacts Unavoidable Adverse Impact

Land Use Construction of new buildings and 
impervious surfaces clears vegetation, 
disturbs area soils, and increases 
stormwater runoff. Soils are stockpiled 
onsite. Land is not available for other 
uses. Many of these impacts continue 
into the operational phase.

Limit ground disturbances to the smallest 
amount of area practical to construct Fermi 3 
(approximately 302 acres). Use Best 
Management Practices (BMPs) and minimize 
footprint of the designated construction area.

Disturbance of 302 acres of land 
occupied by one ESBWR unit and 
ancillary structures. Mitigation 
measures allow most of this land to 
return to its pre-disturbed state. 
Much of the land is currently 
dedicated to Fermi 1 and 2 uses.

Restrict soil stockpiling and reuse to 
designated areas within the construction 
footprint on the Fermi site.

Conduct ground-disturbing activities in 
accordance with permit requirements. 
Implement erosion control measures described 
in the Fermi 3 Soil Erosion and Sedimentation 
Control (SESC) Plan.

Limit vegetation removal to those areas 
designated for construction activities. Restore 
temporarily disturbed areas to allow their 
inclusion in the Detroit River International 
Wildlife Refuge on the Fermi site.

The material to be dredged will be disposed in 
the onsite Spoil Disposal Pond, which is 
isolated from the surrounding environment. If it 
becomes necessary to remove the dredged 
material from the Spoil Disposal Pond, the 
dredged material would be subjected to 
chemical analysis to ascertain if the material 
can be disposed via land application or if an 
alternate disposal method is required.
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Construction of new onsite and offsite 
transmission towers and stringing of new 
line in a new (or maintained) corridor will 
cause a reduction in agricultural land use 
and forested wetland habitats. Many of 
these impacts continue into operational 
phase and constitute long-term 
commitments of resources.1

Limit vegetation removal and construction 
activities in the new portion of the onsite and 
offsite 345 kV route to Milan Substation to the 
existing maintained corridor. Revegetate 
disturbed areas with native species.
Restrict transmission corridor/ROW access for 
construction vehicles to designated routes.1

Minimize potential impacts through avoidance 
and compliance with permitting requirements, 
BMPs, and applicable laws and regulations

Long-term commitment of land for 
the transmission corridor. Mitigation 
measures allow some of the 
disturbed land to be returned to its 
pre-disturbed state, and allow 
agricultural uses to continue on 
portions of the corridor.1

Minimize land use impacts through the use of 
an existing transmission corridor, use of a 
maintained ROW for the new 10-mile portion of 
the line, and use of existing access roads.1

Plan and schedule construction activities to 
minimize temporary disturbance/ displacement 
of crops and interference with farming 
activities.

Construction debris is disposed in 
permitted landfills; this will occur through 
the construction phase.

Establish waste minimization program to 
reduce the volume of debris that is generated. 
Recycle debris, where possible.

Some land is used to the long-term 
disposal of construction debris and 
is not available for other uses. This 
impact constitutes a commitment of 
land.

Hydrological and Water 
Use

Construction and ground disturbing 
activities could erode soils and increase 
sedimentation in area surface waters, 
degrading water quality. These impacts 
are temporary and short-term.

Comply with applicable permits, plans, and 
regulations.
Minimize area and duration of disturbance, 
identify controls to minimize onsite and offsite 
erosion, and establish an inspection and 
maintenance schedule.

Minimal or no unavoidable adverse 
impact.

Construction equipment spills of 
petroleum or other chemicals that could 
enter area surface waters. This impact 
occurs through the construction phase.

Implement measures and controls contained in 
the Pollution Incident Prevention Plan (PIPP) 
that would be prepared specifically for Fermi 3 
construction activities.

Minimal or no unavoidable adverse 
impact.

Table 10.1-1 Unavoidable Adverse Environmental Impacts of Construction (Sheet 2 of 5)

Impact Category Adverse Impact Potential Actions to Mitigate Impacts Unavoidable Adverse Impact
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Terrestrial Ecology Vegetation clearing and grading would 
disturb/destroy habitat and displace/kill 
wildlife. Some of these impacts would 
dissipate after construction is complete, 
while others would continue through the 
operations phase.

Minimize disturbance to habitat and species, as 
practical. Use previously disturbed areas as 
practical during construction.

Minimal or no unavoidable adverse 
impact.

Construction near or in threatened and 
endangered (T&E) species’ habitat could 
remove habitat or T&E species.

Mitigate State threatened species (American 
lotus).

Unavoidable adverse impact that 
could be mitigated through 
transplanting.

Construction noises may startle animals, 
displacing them temporarily. This impact 
will occur intermittently through 
construction.

Minimize noise levels by using modern 
equipment designed to reduce noise.

Minimal or no unavoidable adverse 
impact.

Birds may collide with tall construction 
equipment.

Impact is expected to be small. No mitigation 
measures are expected to be necessary.

Minimal or no unavoidable adverse 
impact.

Wetlands may be impacted by 
construction.

A wetland delineation  was performed to 
determine wetland resources. Wetland impacts 
are minmized through planning. Impacts are 
mitigated through the wetland mitigation 
monitoring plan, developed in consultation with 
the USACE and MDEQ during the wetlands 
permitting process.

Potential for unavoidable adverse 
impacts.

Aquatic Ecology Shoreline/bed/benthic erosion from 
construction/dredging near Lake Erie 
could degrade aquatic habitat (short-term 
impacts).

Implement measures in the SESC 
Permit/MDEQ NPDES Permit. Implement 
measures outlined in the U.S. Army Corps of 
Engineers (USACE) Permit.

Minimal or no unavoidable adverse 
impacts.

Possible spills from construction and/or 
construction equipment could degrade 
aquatic habitat (short-term impacts).

Implement measures and controls contained in 
the PIPP that would be prepared specifically for 
Fermi 3 construction activities.

Minimal or no unavoidable adverse 
impacts.

Table 10.1-1 Unavoidable Adverse Environmental Impacts of Construction (Sheet 3 of 5)

Impact Category Adverse Impact Potential Actions to Mitigate Impacts Unavoidable Adverse Impact
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Socioeconomics Construction workers and local residents 
are exposed to an increase in noise, dust, 
exhaust, and emissions from construction 
and related equipment. These impacts 
continue through construction.

Implement standard noise control measures for 
construction equipment (silencers). Limit the 
types of construction activities during nighttime 
and weekend hours. Establish a construction 
noise monitoring program.

Small unavoidable impacts.

Use dust control measures such as watering, 
stabilizing disturbed areas, and covering 
trucks.

Construction workers and local residents 
experience traffic that continues through 
the construction phase.

Detroit Edison has performed a Level of 
Service analysis (Reference 10.2-8). 
Consultations were made with the Michigan 
Department of Transportation (MDOT) and the 
Monroe County Road Commission. 
Improvements include: signal installations and 
signal modifications, staggering worker shifts, 
bussing employees from off-site, minor lane 
additions and/or a second entrance to the site.

Small unavoidable impacts.

Influx of construction workforce 
(short-term).

Housing shortages could be mitigated by new 
home construction. This action is not under the 
control of the applicant.

Minimal or no unavoidable adverse 
impacts.

Initially, public services, infrastructure, 
and area schools are strained by the 
short-term population influx.

Increased tax revenues can fund additional 
services, improvements, and schools (or 
portable classrooms) to mitigate the effects of 
populations. These actions are not under the 
control of the applicant.

Some services may be slightly 
strained and schools could 
experience crowding. The potential 
for effect is minimal and short-term.

Radiological Construction workers may be exposed to 
radiation sources (through direct 
radiation, gaseous effluents, or liquid 
effluents) from the routine operations of 
Fermi 2.

Monitor doses received by workers to ensure 
they are within regulatory limits. The site will be 
in accordance with all radiation safety 
regulations to ensure that the construction 
workers are protected.

Small unavoidable adverse impact 
of radiation exposure for 
construction workers from existing 
unit.

Table 10.1-1 Unavoidable Adverse Environmental Impacts of Construction (Sheet 4 of 5)

Impact Category Adverse Impact Potential Actions to Mitigate Impacts Unavoidable Adverse Impact
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Notes:

1. The offsite 345 kV transmission system and associated corridors are exclusively owned and operated by the ITCTransmission. The applicant has no 
control over the construction or operation of the transmission system. The construction impacts are based on publicly available information and 
reasonable expectations on the configurations and practices that ITCTransmission is likely to use based on standard industry practice. Such efforts 
would likely include transmission design considerations and Best Management Practices that would minimize the effects on land use.

Environmental Justice Some activities affect minority or 
low-income populations.

There is no disproportionate impact on minority 
or low income populations.

No unavoidable adverse impacts 
that require mitigation.

Table 10.1-1 Unavoidable Adverse Environmental Impacts of Construction (Sheet 5 of 5)

Impact Category Adverse Impact Potential Actions to Mitigate Impacts Unavoidable Adverse Impact
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Table 10.1-2 Unavoidable Adverse Environmental Impacts of Operation (Sheet 1 of 4)

Impact Category Adverse Impact Mitigation Measures Unavoidable Adverse Impact

Land Use Commitment of approximately 155 
acres for uses related to Fermi 3 
onsite , and 1069 acres within the 
offsite transmission corridor.1 This 
impact will occur for the operational 
life of Fermi 3.

The major plant structures are located, for the 
most part, on areas that were environmentally 
altered for construction and operation of Fermi 1 
and Fermi 2. Uses are consistent with land use 
plans. Some of the disturbed land is revegetated 
following construction and after maintenance 
activities in the corridor. 

Continued commitment of land use 
for the operational life of Fermi 3.

Operation of Fermi 3 increases 
radioactive and nonradioactive wastes 
that are stored onsite (temporarily) 
and disposed of in permitted disposal 
facilities or landfills. Mixed waste 
generation and disposal occurs 
long-term through operation.

The established waste minimization program 
minimizes waste.

Land dedicated for the disposal of 
Fermi 3 waste is not available to 
other uses. This effect is long-term.

New Independent Spent Fuel Storage 
Installation (ISFSI) for Fermi 3 will 
increase quantity of spent fuel storage 
onsite.

The ISFSI is sited to minimize radiation exposure 
to plant staff.

Land dedicated for spent fuel 
storage is not available to other 
uses for the operational life of 
Fermi 3.

The cooling tower is visible from 
nearby locations and constitutes a 
small visual impact. The transmission 
corridor also constitutes a small visual 
impact.1 These impacts occur through 
the operational phase.

Station operation does not contribute an additional 
impact to the viewshed, and no measures or 
controls are necessary.

The viewshed continues to be 
impacted over the operational 
phase but no more so than at the 
present.

Archeological sites could be obscured 
or damaged through 
ground-disturbing activities related to 
operation and maintenance. This 
potential exists through the 
operational phase.

The shoreline is sensitive for archaeological 
resources. Shoreline stabilization may be required 
if NRHP-eligible archaeological resources are 
encountered during station operation. Continued 
station operation is unlikely to impact significant 
archaeological sites, and no measures or controls 
are necessary.

Minimal or no unavoidable adverse 
impacts.
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Hydrological and Water 
Use

Consumptive use of Lake Erie surface 
water represents a commitment of 
water resources. This commitment 
continues through the operation of 
Fermi 3.

No mitigation measures are expected to be 
necessary.

Water lost to evaporation (and thus 
not returned to Lake Erie) 
represents an unavoidable impact. 
Evaporated water is unavailable for 
other purposes.

Although not expected, dreging may 
be necessary to deepen the barge 
canal from Fermi 3 to the navigation 
channel. Periodic maintenance 
dredging could be required to remove 
sediment from the intake bay. The 
dredging activities would result in a 
temporary increase in turbidity in Lake 
Erie.

Maintenance dredging occurs approximately every 
4 years. Impacts to the water quality from turbidity 
are temporary. Lake Erie quickly assimilates turbid 
waters. No mitigation measures are expected to 
be necessary.

Minimal or no unavoidable adverse 
impact.

The discharge of process liquid 
radwaste to Lake Erie.

Prior to its release, liquid radwaste is monitored for 
radioactivity, as is the outfall to Lake Erie. Water 
quality affects are expected to be small and 
mitigation measures are not needed.

Minimal to no unavoidable adverse 
impact.

Blowdown from cooling tower 
operations.

Constituents discharged directly or indirectly to 
Lake Erie are expected to be at or below NPDES 
permitted levels. They are projected to be very low 
based on the dilution effects of Lake Erie.

Cooling water discharges to Lake Erie 
results in a thermal plume throughout 
the operational life of Fermi 3. The 
maximum effluent temperature is 
86°F.

The thermal plume will be minimal when compared 
with the breadth of the western basin of Lake Erie.

Minimal or no unavoidable adverse 
impact.

Terrestrial Ecology Operating noise has minor impact to 
wildlife.

The potential effect is expected to be minor, and 
mitigation is not expected to be necessary.

Minimal or no unavoidable adverse 
impact.

Small quantities of waste salts and 
chemicals are discharged into the 
atmosphere for the duration of 
operation.

Concentrations are not high enough to adversely 
impact soil, air, or vegetation. No mitigation 
measures are expected to be necessary.

Minimal or no unavoidable adverse 
impact.

Birds may collide with the cooling 
towers or power lines.

Collisions do not present a substantial problem, 
and mitigation is not expected to be necessary.

Minimal or no unavoidable adverse 
impact.

Table 10.1-2 Unavoidable Adverse Environmental Impacts of Operation (Sheet 2 of 4)

Impact Category Adverse Impact Mitigation Measures Unavoidable Adverse Impact
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Aquatic Ecology Some species are killed by 
impingement or entrainment by the 
intake system.

The low intake velocity ( 0.5 fps), appropriate 
intake screen design, and closed cycle cooling 
system significantly reduce adverse effects from 
impingement and entrainment.

There is a small impact to aquatic 
species. The closed-loop cooling 
system reduces the effects on 
aquatic species.

Scouring at the intake structure 
temporarily reduces water quality. This 
effect will occur episodically for the 
duration of operation.

Intake equipment is situated and used in a manner 
that reduces scouring and turbidity. Riprap is 
configured around the discharge pipe to prevent 
intake scouring.

Minimal or no unavoidable adverse 
impacts.

Discharge of wastewater effluent and 
potential for chemical or petroleum 
spills near water that could affect 
aquatic organisms over the 
operational life of Fermi 3.

The NPDES permit limits are established to 
prevent adverse effects to aquatic species. 
Consolidated environmental emergency response 
plans currently implemented for Fermi 2 would 
apply to Fermi 3.

Minimal or no unavoidable adverse 
impacts.

During certain times of the year, 
blowdown is discharged at 
temperatures exceeding the water 
quality standard for the duration of 
operation.

The diffuser minimizes the size of the thermal 
mixing zone, in both lateral and vertical extent. No 
additional mitigation measures are expected to be 
necessary.

Minimal or no unavoidable adverse 
impacts.

Socioeconomics The population of nearby counties will 
grow as Fermi 3 begins operation. 
This growth increases traffic, school 
populations, and places additional 
burden on community infrastructure 
and services. These impacts are 
short-term and are expected to 
dissipate over time.

As needed, fund additional community facilities 
and infrastructure, police, and fire protection 
through increased revenues that result from 
housing construction. No further mitigation 
measures are deemed necessary.

Minimal or no unavoidable adverse 
impacts.

Air pollution, emissions, and effluents 
can affect humans in the primary 
impact area.

Emissions are within limits allowed by the permits. 
Monitor the release of waste emissions and 
effluents. No additional mitigation measures are 
expected to be necessary.

Minimal or no unavoidable adverse 
impacts.

Table 10.1-2 Unavoidable Adverse Environmental Impacts of Operation (Sheet 3 of 4)

Impact Category Adverse Impact Mitigation Measures Unavoidable Adverse Impact
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Notes:

1. The  offsite 345 kV transmission system and associated corridors are exclusively owned and operated by the ITCTransmission. The applicant has no 
control over the construction or operation of the transmission system. The construction impacts are based on publicly available information and 
reasonable expectations on the configurations and practices that ITCTransmission is likely to use based on standard industry practice. Such efforts 
would likely include transmission design considerations and Best Management Practices that would minimize the effects on land use.

Potential adverse impact to traffic 
flows on highways and access roads 
to the Fermi site. Traffic at the site and 
on surrounding roadways would 
increase as operational staff for the 
two units commute to the Fermi site.

Detroit Edison has performed a Level of Service 
analysis (Reference 10.2-8). Consultations were 
made with the Michigan Department of 
Transportation (MDOT) and the Monroe County 
Road Commission. Improvements include: signal 
installations and signal modifications, staggering 
worker shifts, bussing employees from off-site, 
minor lane additions and/or a second entrance to 
the site.

Small unavoidable impacts.

Episodic loud noises are generated by 
Fermi 3 operation and routine 
maintenance on corridors may impact 
adjacent workers and residents for the 
duration of operation.

Noise levels do not typically exceed background 
levels. Sound attenuation measures (as part of 
facility and transmission corridor equipment 
design) reduce noise impacts.1 Protective 
equipment is provided to employees. No mitigation 
measures are expected to be necessary.

Minimal or no unavoidable adverse 
impacts.

Radiological Discharges of small amounts of 
radioactive liquid and gases within 
regulatory limits.

Potential doses to workers and public will be within 
regulatory limits. No mitigation measures are 
necessary.

Small unavoidable adverse impact 
of radiation exposure.

Atmospheric and 
Meteorological

Cooling towers emit water vapor 
plumes that cause fogging/icing, cloud 
formation, plume shadowing, humidity, 
and additional precipitation.

The occurrence of plumes and fogging are low. 
Use Best Available Technology for installing and 
operating the cooling tower. No mitigation 
measures are expected to be necessary.
The plumes cause little to no effect on humans or 
surrounding vegetation. No mitigation measures 
are expected to be necessary.

Minimal or no unavoidable adverse 
impacts.

Small quantities of waste salts and 
chemicals are discharged into the 
atmosphere.

No mitigation measures are expected to be 
necessary.

Minimal or no unavoidable adverse 
impacts.

Table 10.1-2 Unavoidable Adverse Environmental Impacts of Operation (Sheet 4 of 4)

Impact Category Adverse Impact Mitigation Measures Unavoidable Adverse Impact
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10.2 Irreversible and Irretrievable Commitments of Resources

This section describes the expected irreversible and irretrievable environmental resources used
during construction and operation of Fermi 3.  Environmental resources are considered
“irreversible” when they are changed by the construction or operation of Fermi 3 and cannot be
restored at some later time to the resource's pre-construction or pre-operation state (such as the
permanent use of land).  Irretrievable resources are generally materials (such as petroleum) that
are used for Fermi 3 in such a way that the materials could not be, by practical means, recycled or
restored for other uses.

Impacts from construction and operation of Fermi 3 will be similar to that of any major construction
project, and the expected loss of resources used in construction is anticipated to be of small
consequence with respect to the availability of such resources.  The main resource irretrievably
committed by operation of Fermi 3 is uranium, which is available in sufficient quantities such that
the irreversible and irretrievable commitment of uranium would be of small consequence.  The
irreversible and irretrievable commitments of resources and materials resulting from construction
and operation of Fermi 3 are discussed below and summarized in Table 10.2-1.

10.2.1 Irreversible Environmental Resource Commitments

Irreversible environmental commitments resulting from construction and operation of Fermi 3
encompass the following:

• Land Use Productivity

• Alteration of Terrestrial and Aquatic Habitat and Biota

• Socioeconomic Changes

• Degradation of Water and Air Quality

• Resource Commitments of the Uranium Fuel Cycle

10.2.1.1 Land Use Productivity

As described in Chapter 4 and Chapter 5, construction and operation of Fermi 3 temporarily and
permanently modifies land uses on the Fermi site.  Land uses onsite and in the transmission
corridor are committed to Fermi 3 facility and electrical transmission uses, and are largely
unavailable for other uses.  Approximately 155 acres from Fermi 3 are lost to other uses until after
decommissioning of Fermi 3 (Fermi 2 occupies approximately 172 acres).  Once Fermi 3 ceases
operations and is decontaminated and decommissioned in accordance with U.S. Nuclear
Regulatory Commission (NRC) requirements, the land that supports the facilities may be returned
to other industrial or non-industrial or similar uses.

Fermi 3 generates radioactive, chemical, and nonhazardous waste during operations that requires
storage and disposal. Chemical wastes are accumulated onsite and transferred offsite to
licensed/permitted facilities.  Hazardous, mixed, and radioactive wastes are disposed of in
permitted landfills or facilities.  An irreversible commitment of land occurs because this land cannot
be used for other purposes.
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10.2.1.2 Alteration of Terrestrial and Aquatic Habitat and Biota

Construction activities disrupt or destroy flora and fauna in areas of and adjacent to the Fermi 3 site
and the associated transmission corridor.  As discussed in Section 4.3, approximately 26 acres
(temporary) and 19 acres (permanent) of the Lagoona Beach Unit of the Detroit River International
Wildlife Refuge (DRIWR) will be affected by construction.  Fermi 3 construction activities will
permanently convert 9.34 acres of wetland and 5.18 acres of open water to Fermi 3 uses, which
constitutes an irreversible commitment of resources. Fermi 3 construction activities will temporarily
impact 23.75 acres of wetlands (including 0.08 acre of open water) that could return to their
pre-construction condition.

American lotus specimens that occur within the south canal will be affected by the construction of
the Fermi 3 cooling tower.  The American lotus will be subject to a construction mitigation strategy
to be established through consultation with MDNR, as discussed in Subsection 4.3.1.2.1.  Specific
plants that perish during transplanting, or specimens located below-ground that are not identified
for transplanting and consequently perish during construction, will be irreversibly committed.
Healthy populations of American lotus, however, exist across this area of Michigan.

Minimal impact on mammals, reptiles, and aquatic species occur during construction and operation
of Fermi 3.  Although losses of these individual species represent an irreversible commitment of
resources, the overall populations of terrestrial and aquatic biota will remain healthy at the site and
in the region.

10.2.1.3 Socioeconomic Changes

Short-term and long-term changes in the population and the local socioeconomic structure of
Monroe County, and perhaps neighboring counties, will occur as a result of Fermi 3.  Construction
and operation of Fermi 3 will lead to an increase in population of these areas, which in turn, will spur
increased housing construction and increased tax revenue.  Impacts to infrastructure, schools, and
community services will be mitigated by using the increased tax revenue to fund necessary
improvements.  Changes in noise levels, traffic congestion, and crime rates may only be partially
mitigated resulting in potentially long-term changes in the overall community character.

10.2.1.4 Degradation of Water and Air Quality

In order to minimize environmental impacts, Detroit Edison intends to operate Fermi 3 as a
zero-release radioactive liquid effluent plant.  However, Fermi 3 will be configured for monitored
radioactive liquid effluent releases, should it become necessary.  Such releases will be in
compliance with all applicable regulations and all necessary permits will be obtained.

Water quality can become slightly degraded as treated effluents containing small quantities of
chemical and radioactive constituents enter area surface waters.  Some chemical constituents are
easily broken down and dissipate quickly; however, others may persist for longer periods of time.
Radionuclides also vary in how long they remain in an area, depending on their half-life and total
suspension time in the air.
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Air quality can also become slightly degraded as chemical and radioactive air emissions enter the
atmosphere.  The degree of impact depends on how quickly a chemical or radioactive constituent
breaks down and is filtered out of the air.

Chemical and radioactive emissions and effluents occur in accordance with applicable permits and
are regularly monitored.  As a result, water and air quality are not expected to be substantially
impacted.

10.2.1.5 Resource Commitments of the Uranium Fuel Cycle

The Uranium Fuel Cycle is defined as the total of those options and processes associated with the
provision, utilization, and ultimate disposition of fuel for nuclear power reactors.  This cycle
inherently contributes to environmental effects. Table 5.7-2 presents environmental effects related
to uranium mining, conversion, and enrichment; fabrication of nuclear fuel; use of this fuel; and
disposal of the spent fuel.

10.2.2 Irretrievable Commitments of Material Resources

Irretrievable environmental commitments resulting from construction and operation of Fermi 3
encompass the following:

• Construction Materials

• Water Consumption

• Energy Consumption

• Uranium Fuel Consumption

10.2.2.1 Construction Materials

The irretrievable commitment of material resources during construction of Fermi 3 would be
generally similar to commitments associated with other large power-generating facilities, such as
hydroelectric and coal-fired power plants that are constructed throughout the United States.  A U.S.
Department of Energy report (Reference 10.2-1) estimates the materials used during new reactor
construction.  The report provides the following new reactor construction estimates:

• 460,000 cubic yards of concrete

• 46,000 tons of reinforcing steel

• 25,000 tons of structural, decking and miscellaneous steel

• 260,000 feet of large bore pipe (greater than 2.5 inches)

• 430,000 feet of small bore pipe

• 222,000 feet of cable tray

• 1,200,000 feet of conduit

• 1,400,000 feet of power cable

• 5,400,000 feet of control wire
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• 740,000 feet of process and instrument tubing for a GEN III+ reactor

Table 10.2-2 compares these estimates of common irretrievable commitments of materials against
overall production.  While the amount of materials used in construction is large, the irretrievable
commitment of construction materials in these quantities would be of small consequence given the
availability of such resources.

10.2.2.2 Water Consumption

Lake Erie is the primary source of water for Fermi 3.  As discussed in Section 5.2, the maximum
withdrawal from Lake Erie to support operations of Fermi 3 is approximately 34,000 gpm which is
equivalent to 49 MGD.  Just over half of this withdrawal, 25 MGD, is returned to Lake Erie under
normal operating conditions.  Therefore, the resulting water loss from Lake Erie is approximately 24
MGD.  Lake Erie has an average flow rate of about 130,400 MGD, and Fermi 3 has a daily water
consumption of 24 MGD.  The net water loss from the normal operation of Fermi 3 represents 0.019
percent of the total daily flow for Lake Erie.

Given the small water loss from Lake Erie, the longevity of Lake Erie as regional water supply and
surface water resource is not affected by the additional Fermi 3 water consumption.  While impacts
to Lake Erie are small, about 24 MGD of Lake Erie water is consumed by Fermi 3 and, thus, will be
unavailable for other uses.

10.2.2.3 Energy Consumption

Construction and operation of Fermi 3 requires energy (fuels and electricity) to be consumed.
Overall, the total amount of energy consumed during construction and operation is small in
comparison to the total amount of energy consumed in the United States.  Although energy is
irretrievably committed during construction and operation, it is important to note that Fermi 3
produces far more energy than is required to construct and operate the unit.  As such, use of fossil
fuel supplies is reduced or avoided by the operation of Fermi 3.

10.2.2.4 Uranium Fuel Consumption

Uranium is irretrievably committed by the operation of Fermi 3.  The U.S. Department of Energy
estimates that production of uranium concentrate by the United States increased 10 percent in 2007
compared with 2006 production estimates (Reference 10.2-2).  Estimates indicate that sufficient
uranium resources exist in the United States to fuel all operating reactors, reactors under
construction, and reactors being planned for the next 10 years at a uranium oxide cost (1996
dollars) of $30.00/lb or less.  These quantities of uranium can be supplied from the resource
categories designated as reserves and estimated additional resources—the two most certain
resource categories (Reference 10.2-3).

The World Nuclear Association, which studies supply and demand of uranium, states that the
world's present measured resources of uranium (5.5 Mt), in the cost category somewhat below
present spot prices and used only in conventional reactors, are enough to last for over 80 years.
There was very little uranium exploration between 1985 and 2005, so the significant increase in
exploration that is currently being conducted could readily double the known economic resources.
On the basis of analogies with other metal minerals, a doubling in price from present levels could be
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expected to create about a tenfold increased in measured resources over time (Reference 10.2-4).
The uranium that would be used to generate power at Fermi 3, while irretrievable, would not affect
the long-term availability of uranium worldwide.

10.2.3 References

10.2-1 U.S. Department of Energy, “DOE NP2010 Nuclear Power Plant Construction 
Infrastructure Assessment,” MPR-2776, Rev. 0, October 21, 2005, (Section 3.5), 
http://www.ne.doe.gov/np2010/reports/mpr2776Rev0102105.pdf, assessed November 
16, 2009.

10.2-2 Energy Information Administration, “Domestic Uranium Production Report Quarterly,” 

Data for 4th Quarter, 2007, http://www.eia.doe.gov/cneaf/nuclear/dupr/qupd.html, 
accessed 13 May 2008.

10.2-3 Energy Information Administration, “Uranium Industry Annual 1996,” April 1997, 
http://tonto.eia.doe.gov/FTPROOT/nuclear/047896.pdf, accessed 13 May 2008.

10.2-4 World Nuclear Association, “Supply of Uranium,” March, 2007, 
http://www.world-nuclear.org/info/inf75.html, accessed 18 July 2008.

10.2-5 National Ready Mix Concrete Association, http://www.nrmca.org/concrete/2008.htm, 
accessed 13 May 2008.
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2006”, Issued June 2007, http://www.census.gov/industry/1/ma335j06.pdf, accessed 13 
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Table 10.2-1 Summary of Irreversible and Irretrievable Commitment of 
Environmental Resources (Sheet 1 of 2)

Environmental and 
Material Resources Irreversible Irretrievable

Land Use Productivity Land committed to the operation of 
Fermi 3, the transmission corridor1, and 
waste disposal is unavailable to other 
uses. After decommissioning, the land 
that supports the Fermi 3 facilities may 
be returned to other industrial or 
non-industrial uses.

Alteration of Terrestrial 
and Aquatic Habitat and 
Biota

Construction temporarily or 
permanently alters habitat near the 
Fermi 3 site and in the transmission 
corridor.1 Some habitat areas are 
revegetated and return to their 
pre-construction state during operation. 
Individual specimens of American lotus 
perish during construction.

Socioeconomic 
Changes

Short-term and long-term changes in 
the population and the local 
socioeconomic structure of Monroe 
County, and perhaps neighboring 
counties, occur. Some impacts on 
infrastructure and services are 
temporary, while others may irreversibly 
change the socioeconomic character 
and structure.

Degradation of Air and 
Water Quality

Small adverse alterations of air and 
water quality occur as chemical and 
radioactive air emissions and water 
effluents are released.

Construction Materials Materials are irretrievably committed 
to the construction and operation of 
Fermi 3. These materials cannot be 
reused or recycled if they become 
contaminated or irradiated during 
operation.

Water Consumption Cooling water taken from Lake Erie 
is lost through evaporation. The 
overall impact to Lake Erie is 
relatively small; however, this 
quantity of water is not available for 
other uses.

Energy Consumption Fuels and electricity is consumed 
during the construction and 
operation of Fermi 3.



10-18 Revision 2
February 2011

Fermi 3
Combined License Application

Part 3: Environmental Report

Notes:

1. The offsite 345 kV transmission system and associated corridors are exclusively owned and operated 
by the ITCTransmission. The applicant has no control over the construction or operation of the 
transmission system. The construction impacts are based on publicly available information and 
reasonable expectations on the configurations and practices that ITCTransmission is likely to use 
based on standard industry practice. Such efforts would likely include transmission design 
considerations and Best Management Practices that would minimize the effects on land use.

Uranium Fuel 
Consumption

The operation of Fermi 3 
contributes a relatively small 
increase in the depletion of 
uranium.

Table 10.2-1 Summary of Irreversible and Irretrievable Commitment of 
Environmental Resources (Sheet 2 of 2)

Environmental and 
Material Resources Irreversible Irretrievable
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Source: Reference 10.2-1, Reference 10.2-5, Reference 10.2-6, Reference 10.2-7

Table 10.2-2 Commitment of Materials

Material Quantities Used GEN III+
U.S. Production 

Estimated per Year 

Concrete 460,000 cubic yards 413,251,000 cubic yards

Reinforcing Steel 46,000 tons 6,969,893 metric tons

Structural, Decking & Misc 
Steel 25,000 tons

5,297,920 metric tons (structural 
shapes-heavy)

Large Bore Pipe (greater 
than 2.5 inches in 

diameter) 260,000 feet
1,195,812 metric tons (carbon steel: 

cold rolled line pipe)

Small Bore Pipe 430,000 feet

1,151,882 metric tons (alloy steel: oil 
country goods and line pipe; 

mechanical tubing

Process & Instrument 
Tubing 740,000 feet

203,540 metric tons (stainless steel: 
pressure tubing, mechanical tubing, 

& other pipe and tubing)

Power Cable 1,400,000 feet
315,030 thousands of pounds 

(copper-containing)

Control Wire 5,400,000 feet

308,173 thousands of pounds
(aluminum – containing)
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10.3 Relationship Between Short-Term Uses and Long-Term Productivity of 
the Human Environment

This section presents a discussion of the Fermi 3 short-term uses of the environment and their
relationship to long-term environmental productivity.  This discussion includes an evaluation of the
extent to which the proposed project's use of the environment would preclude options for future use
of the environment.  For the purposes of this section, “short-term” refers to the period from start of
construction to end of plant life, including prompt decommissioning, and “long-term” refers to the
period extending beyond the end of plant life, including the period up to and beyond that required
for delayed plant decommissioning.

Short-term uses of the environment for the construction and operation of Fermi 3 include the
unavoidable adverse impacts identified in Section 10.1.  These uses include the development of
land that would not be available for other uses until the facilities are decommissioned, impacts to
lands that provide habitat for wildlife, the consumptive use of water during construction, the loss of
aquatic biota at the intake structure and barge slip during construction of these structures, the loss
of aquatic biota at the intake structure during plant operations, and temporary impacts to the aquatic
ecosystem due to periodic maintenance dredging at the intake bay during the life of the project and
possibly maintenance dredging of the barge canal from Fermi 3 to the navigation channel.  Other
short-term uses of the environment include the irreversible and irretrievable commitments of
resources identified in Section 10.2, with the exception of those commitments that involve the
consumption of depletable resources as a result of plant construction and operation, which would
be considered long-term uses of the environment.

10.3.1 Benefits of Construction and Operation

The benefits of construction and operation of Fermi 3 are evaluated and presented in Section 10.4.
The principal short-term benefit of construction and operation of a new unit would be the production
of electrical energy and the economic productivity of the site.  The jobs created by the construction
and operation of a new facility would represent a significant input of resources to the local economy.
In addition, tax revenues from the facility would present an economic stimulus to Monroe County,
the region, and the State of Michigan.

The areas to be developed for Fermi 3 are adjacent to Fermi 2; therefore, the use of the land is
precluded from commercial development and agriculture.  In the absence of Fermi 3, some
proposed construction areas at the site could potentially be used for silviculture or wildlife habitat.
However, the economic benefit of the electrical production project would be relatively LARGE
compared with the productivity from any other potential uses.

Additional benefits from the construction and operation include the reduction of air pollutant
emissions and greenhouse gases.  Modern nuclear reactors produce relatively small levels of
pollutant air emissions when compared to the principal viable energy alternatives, coal and natural
gas (Reference 10.3-1).  Currently, nuclear power is the only available and proven technology that
provides a viable alternative to fossil-fired plants for baseload electrical generation without emitting
large volumes of greenhouse gases (Reference 10.3-2).
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10.3.2 Construction of Fermi 3 and Long-Term Productivity

Section 10.1 summarizes the potential unavoidable adverse environmental impacts of construction
of Fermi 3 as well as mitigation measures to reduce the impacts.  While some impacts will remain
following construction, none should preclude the future use of the site following decommission.

Fermi 3 is being constructed on the existing Fermi nuclear power plant site.  Thus, construction
activities and permanent structures will be consistent with the established use of the site.
Construction activities will occupy an area somewhat larger than the permanent structures required
for operations because of the need for additional construction work force parking, equipment and
material lay-down areas, and temporary construction buildings for the contractors.

The acreage to be disturbed includes existing grassland, shrubland, thicket, lowland hardwood,
woodlot, coastal shoreline forest, and coastal emergent wetland.  Current plans call for replanting
those areas affected by construction.  Areas available for restoration are shown in Figure 4.3-2 and
are identified as temporary impact areas.  The restoration would alleviate any adverse impact to
these communities by planting species native to the region and appropriate for the area being
re-vegetated.  These mitigation measures will limit terrestrial impacts and protect long-term
productivity.

Groundwater and surface water (Lake Erie) will be temporarily impacted during construction due to
dewatering activities for building foundation construction and surface water withdrawal for
construction activities (e.g., concrete batch plant).  Once construction is complete these temporary
impacts will cease and the groundwater should recharge to pre-construction levels with no
long-term loss of subsurface water resources.  Due to Lake Erie’s vast capacity, the withdrawal of
construction water will have no long-term loss of this surface water resource.

Potential archaeological sites located in the construction area for Fermi 3 will be managed in
cooperation with the Michigan State Office of Historic Preservation.  Appropriate mitigation
measures will be implemented as needed.

Construction of the new barge facilities, intake structure, and discharge structure will temporarily
disturb sediments within the embayment area.  Once construction is complete these temporary
impacts to the aquatic ecology will cease and they will not affect the long-term ecological
productivity of Lake Erie in the vicinity of the Fermi site.

10.3.3 Operation of Fermi 3 and Long-Term Productivity Impacts

The maximum long-term impact to productivity from other uses of the land within the Fermi site
would result if the facility were not decommissioned in a timely manner.  The result of any delay in
decommissioning would be that the land occupied by facility structures would not be available for
any other use.  Compliance with the requirements in 10 CFR 50.82 dictates that a nuclear facility
would be decommissioned in a timely manner following the end of its useful life.  Typical of current
industry approaches for multi-unit sites, the decommissioning of Fermi 3 would be expected to
include other facilities on-site.  It is reasonable to expect that the site would be released for
unrestricted use and that such actions would be undertaken in a timely manner, thus minimizing the
impact to long-term productivity.
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The loss of forested and wetland habitats would be considered a long-term preemption because it is
unlikely that the current soil productivity supporting this habitat would be restored in a reasonable
time frame.  It is l ikely that the site would be used for other industrial uses following
decommissioning and not be reverted back to use as wildlife habitat.  There are no other significant
land use preemptions.

As stated in Section 10.4, the operation of Fermi 3 would also result in a long-term benefit to air
quality and CO2 levels (which many scientists believe contributes to global warming) through
emissions avoidance by not relying on natural gas-fired, coal-fired, or other fossil-fueled electrical
generation.

The uranium fuel provides a short-term supply of relatively clean energy.  Spent uranium fuel must
be managed as a high-level radioactive waste and either reprocessed or, more likely, isolated in a
geological repository.  This represents a long-term commitment of the disposal area and geological
formation.

Overall, the enhancement of regional productivity resulting from the electrical energy produced by
Fermi 3 would not be equaled by any other use of the site.  In addition, most long-term impacts
resulting from land use preemption by plant structures would be eliminated by removing these
structures or by converting them to other productive uses.

10.3.4 Summary of Relationship between Short-Term Uses and Long-Term Productivity of 
the Human Environment

The short-term and long-term benefits of the construction and operation of Fermi 3 outweigh the
short-term and long-term impacts to environmental productivity.  The short-term benefit of the
production of electrical energy and the economic productivity of the site would be relatively LARGE
compared with the productivity of the Fermi site from any other probable uses.  The construction
and operation of Fermi 3 would result in the positive long-term enhancement of regional productivity
through the generation of electrical energy, with benefits that would likely extend beyond the life of
the project.

Table 10.3-1 compares the project's principal short-term uses to the long-term productivity of the
human environment.

10.3.5 References

10.3-1 Massachusetts Institute of Technology, “The Future of Nuclear Power, An Interdisciplinary 
MIT Study,” 2003, http://web.mit.edu/nuclearpower/, accessed 15 February 2008.

10.3-2 University of Chicago, “The Economic Future of Nuclear Power; A Study Conducted at 
The University of Chicago,” August 2004, 
http://www.ne.doe.gov/np2010/reports/NuclIndustryStudy-Summary.pdf, accessed 15 
February 2008.

http://web.mit.edu/nuclearpower/
http://www.ne.doe.gov/np2010/reports/NuclIndustryStudy-Summary.pdf
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Table 10.3-1 Comparison of Short-Term Uses to Long-Term Productivity 
(Sheet 1 of 3)

Short-Term Uses and Benefits

Relationship to Maintenance and 
Enhancement of Long-Term 
Environmental Productivity

Land Use The construction and operation of Fermi 3 
would preclude these lands from being 
available for other uses.

Construction and operation of Fermi 3 does 
not necessarily represent a long-term 
impact to productivity of the human 
environment as the land might be available 
for other uses after the nuclear facility is 
decommissioned.

The construction and operation of a new 
transmission route1 offsite would convert 
242 acres of agricultural land use and 
wildlife habitat.
The construction and operation of a new 
onsite tranmsission route would convert 
approximately 5.9 acres of wildlife habitat.

The construction and operation of new 
transmission lines does not result in any 
significant impact to agricultural land use or 
wildlife impact. New transmission lines will 
use existing transmission corridor 
infrastructure to the maximum extent 
possible. The acreage might be available 
again for agriculture production and wildlife 
habitat if the transmission lines are 
decommissioned upon decommissioning of 
the nuclear facility.1

Hydrological and 
Water Use

Construction is expected to require an 
anticipated maximum quantity of 600,000 
GPD from Lake Erie. The water withdrawal 
from Lake Erie for the operation of Fermi 3 
is approximately 34,000 gpm.
The Frenchtown Township, which obtains 
its water from Lake Erie, will be the source 
of potable water for Fermi 3. The daily 
potable water consumed during 
construction is approximately 8700 gallons 
per day.
Construction of the building foundations will 
require dewatering of groundwater.

The consumptive use of water during 
construction and operations does not result 
in any significant long-term impacts to 
water resources. Upon decommissioning of 
Fermi 3, the water would be available for 
other uses. Dewatering activities will not 
affect the long-term productivity of the 
groundwater aquifer. Dewatering is a 
temporary activity.
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Ecological

--Terrestrial 
Flora and 
Fauna

The construction of Fermi 3 and its 
associated infrastructure results in the 
impacts to habitat for plants and animals. 
Fermi 3 construction will permanently 
impact 51 acres of undeveloped land, 
inclusive of wetlands, designated wildlife 
refuge, forest land, and grassland. The 
potential for impacts to wildlife is small but, 
for instance, could include the temporary 
displacement of animals due to noise or 
bird collisions with tall equipment.

The construction of Fermi 3 and the 
associated offsite transmission lines would 
result in the long-term loss of biologically 
productive habitat as soil conditions could 
take hundreds of years to redevelop.

Temporarily disturbed sites would be 
replanted with native vegetation following 
completion of the project.

The wildlife species found on the Fermi 
site, in the region, and along the 
transmission route are not rare and would 
recover from displacement by the project.

Wetlands impacts will be mitigated as 
required by USACE and the MDNR.

--Aquatic Impacts to the aquatic ecosystem due to 
construction of a new intake structure and 
barge slip; and dredging at the intake bay.

The construction and operation of Fermi 3 
does not result in any significant long-term 
impacts to biota or their habitats. Upon 
decommissioning of Fermi 3, the use of the 
intake structure and dredging would cease; 
thus, it is anticipated the aquatic 
ecosystems would return to a natural state.

Socioeconomic Electrical power generation. The long-term benefits of electrical power 
generation include helping to meet growing 
industrial, commercial, and residential 
baseload needs; the effects of which are 
expected to live beyond the life of the 
project. Additional long-term benefits 
include those related to air emissions 
avoidance by not relying on natural 
gas-fired or coal-fired electrical generation 
to meet energy demands.

Increased state and local tax revenues, 
plant expenditures, and employee 
spending in the community during 
construction and operations results in both 
short-term and long-term growth in the 
local economy.

Tax revenues, plant expenditures, and 
employee spending leads to long-term 
growth in the local and regional economy, 
infrastructure (e.g. roads), and services 
that may continue after Fermi 3 is 
decommissioned.

Table 10.3-1 Comparison of Short-Term Uses to Long-Term Productivity 
(Sheet 2 of 3)

Short-Term Uses and Benefits

Relationship to Maintenance and 
Enhancement of Long-Term 
Environmental Productivity
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Notes:

1. The offsite 345 kV transmission system and associated corridors are exclusively owned and operated 
by the ITCTransmission. The applicant has no control over the construction or operation of the 
transmission system. The construction impacts are based on publicly available information and 
reasonable expectations on the configurations and practices that ITCTransmission is likely to use 
based on standard industry practice. Such efforts would likely include transmission design 
considerations and Best Management Practices that would minimize the effects on land use.

Irradiated Spent 
Fuel

The uranium provides a short-term supply 
of relatively clean energy

The spent fuel must be managed as a 
high-level radioactive waste and either 
reprocessed or isolated in a geological 
repository. Storage of the waste in a 
geological repository represents a 
long-term commitment of the disposal area 
and geological formation.

Other 
Radioactive 
Waste

The radioactively contaminated reactor 
vessel and equipment are required for the 
short-term production of nuclear energy

The contaminated waste would be 
disposed in a low level radioactive waste 
facility. This represents a long-term 
commitment of the disposal area.

Table 10.3-1 Comparison of Short-Term Uses to Long-Term Productivity 
(Sheet 3 of 3)

Short-Term Uses and Benefits

Relationship to Maintenance and 
Enhancement of Long-Term 
Environmental Productivity
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10.4 Benefit-Cost Balance

This section summarizes the benefits and costs associated with construction and operation of
Fermi 3.  Benefits are discussed in Subsection 10.4.1.  Costs are discussed in Subsection 10.4.2.
A summary is provided in Subsection 10.4.3.  The benefits and costs associated with construction
and operation of the proposed Fermi 3 are summarized in Table 10.4-1 and Table 10.4-2,
respectively. Section 9.2 addresses different alternatives to the proposed project.

10.4.1 Benefits

The evaluation of monetary and non-monetary benefits associated with construction and operation
of Fermi 3 are described in this section and summarized in Table 10.4-1.

10.4.1.1 Monetary Benefits

The States of Michigan and Ohio and the counties surrounding Fermi 3 would experience an
increase in the amount of taxes collected from labor, services, construction materials, and supplies
purchased for the project.  These projected expenditure increases and financial benefits from
construction and operation of Fermi 3 are discussed in Subsection 4.4.2 and Subsection 5.8.2,
respectively.  The large tax revenues and local expenditures generated from construction and
operation of Fermi 3 would benefit the state and local government agencies because they would
support the development of infrastructure and services that support the community, and promote
further economic development.

There will be employment and income multiplier impacts arising from the construction jobs at the
Fermi site and the local expenditures made by the construction workforce and the purchase of
materials, supplies, and services during the construction phase.  As discussed in Subsection 4.4.2,
the RIMS II model was used to analyze the employment and income multiplier impacts to the
region.

As discussed in Subsection 4.4.2, the construction of the project is expected to directly create 8,173
man-years of employment and 627.5 million in direct earnings (2008 dollars). Based upon a RIMSII
analyses, the 627.5 million in directed earnings is projected to generate a total regional impact of
$735.0 million in earnings (2008 dollars). The 8,173 man-years of employment are expected to
generate a total of 9,833 man-years of employment in the region.

As discussed in Subsection 5.8.2, the anticipated number of full-time operational employees for
Fermi 3 is 900. The 900 full-time positions (including contract staff) will create direct economic
benefits to the region, as these will be stable, high paying positions that will be much sought after.
The periodic maintenance staff needed to support the refueling and maintenance requirements of
Fermi 3 will provide additional direct employment and wage benefits to the vicinity. Over and above
the 900 full-time employees, Subsection 5.8.2 assumes that 100 workers represent a levelized,
full-time equivalent to the maintenance staff. The average direct salary for the Fermi 3 operational
staff is $66,868 (2008 dollars). Over the first 30 years of Fermi 3 operations, the direct earnings for
Fermi 3 staff would exceed $2.0 billion (2008 dollars).
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In addition, there will also be secondary or indirect jobs created on a long-term basis due to the
economic multiplier effects of Fermi 3 operation. As discussed in Subsection 5.8.2, these
employment and earnings impacts were estimated with the RIMS II model. The RIMS II model
results indicate that, over a 30-year period, more than 42,804 manyears of employment and
approximately $2.34 billion in earnings will be generated within the region. For the primary impact
area, Fermi 3 operations would constitute a MODERATE to LARGE benefit.

10.4.1.2 Non-Monetary Benefits

The following discussion considers the non-monetary benefits of constructing and operating
Fermi 3.

The need for new generation is discussed in Chapter 8.  Net generating capacity for Fermi 3 is
approximately 1500 MWe.  Based on an assumed operating capacity factor of 90 percent, this
provides an annual average 12,000,000 MW-hrs total generation.  The additional generation from
Fermi 3 will help maintain system reliability by increasing the availability of baseload power.

As discussed in Section 4.6, it is projected that the construction of Fermi 3 will employ, at peak
construction, about 2900 people, 2465 people will be hired locally and 392 families will relocate to
the primary impact area.  Temporary construction workers and their families increase rental and
property demand, spending on goods and services, and sales taxes that benefit the local economy.
The operation of Fermi 3 requires additional people, beyond that necessary to operate Fermi 2,
whose benefit to the region will extend through the life of the plant.

In addition to providing the new generation capacity and moving towards meeting the projected
need for power in the State of Michigan, and the positive regional impacts there are other significant
benefits associated with Fermi 3.  These other benefits, discussed in Subsection 8.4.2, include:

• Fuel diversity

• Dampened price volatility

• Enhanced reliability

• Reduced reliance on fossil fuels and reduction in associated emissions

Section 9.2 analyzes alternatives to the proposed action, such as coal-fired and natural gas-fired
plants.  As discussed in Table 10.4-2, Fermi 3 has a SMALL impact due to air emissions.  The
emissions from coal-fired and natural gas-fired plants would be much greater than Fermi 3.

Section 10.3 describes the relationship between short-term uses and long-term productivity of the
human environment.  Additional benefits of Fermi 3 include an associated reduction in dependence
on foreign energy sources and vulnerability to energy disruptions.

As the nation's import of liquefied natural gas increases, there is a related impact on the “energy
security” of the country.  With greater reliance and import of natural gas, there is a related economic
impact on the nation's balance of trade.  Energy generation from Fermi 3 represents a potential for
reducing the foreign trade deficit by way of decreased reliance on imported natural gas and other
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fuels.  Lastly, the operation of Fermi 3 has the effect of reducing the rate of depletion of the nation's
finite fossil fuel supplies.

10.4.2 Costs

The following discussion identifies both internal and external costs associated with the construction
and operation of Fermi 3.  The term “internal” generally refers to the monetary costs associated with
a project, while the term “external” refers to non-monetary environmental costs of constructing and
operating a new plant.  These costs are summarized in Table 10.4-2.

Many of the cost attributes described in this subsection are detailed in Section 10.1 (Unavoidable
Adverse Environmental Impacts), Section 10.2 (Irreversible and Irretrievable Commitments of
Resources), and Section 10.3 (Relationship Between Short-term Uses and Long-term Productivity
of the Human Environment).

10.4.2.1 Internal Costs

This discussion describes the monetary costs of constructing and operating Fermi 3.  Internal costs
include capital costs of the plant and transmission lines, operating costs, including staffing and
maintenance, fuel, and decommissioning costs.

10.4.2.1.1 Construction

The projected internal monetary costs related to the construction of Fermi 3 are provided in Part 1
of this COLA.

10.4.2.1.2 Operation

The U.S. Department of Energy study (Reference 10.4-1) estimates the annual O&M costs of a
1340 MWe ESBWR plant to be $74,178,482, which is calculated as $6.83 per MW-hr.  This cost is
expressed in units of electric net generation, or megawatts electric, and reflects all costs that are
incurred to operate and maintain the plant.  Included in this cost are salaries and benefits for the
plant staff, parts, material and equipment costs for maintaining plant equipment, fees, insurance,
overhead costs, and short-term contract services.

Nuclear fuel cost and decommissioning are calculated separately.  Reference 10.4-2 estimates that
the average fuel cost for a nuclear generating plant is $4.64 per MW-hr at a five percent discount
rate.  A decommissioning cost estimate is provided in Part 1 (General and Administrative
Information).

Reference 10.4-2, Chapter 3, includes a comparison of levelized generation costs for coal-fired,
natural gas-fired and nuclear power plants.  The cost elements in the total levelized generation cost
include investment (including refurbishment, decommissioning and interest during construction),
O&M and fuel.  At a five percent discount rate the total generation cost for nuclear compares
favorably with coal and is substantially less than that for natural gas.  The generation costs
considered in Reference 10.4-2, Chapter 3, for the coal-fired and natural gas-fired plants do not
consider projected additional costs placed on carbon emissions.  As discussed in Appendix 10 to
Reference 10.4-2, consideration of additional costs placed on carbon emissions would increase the
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total generation costs for coal-fired and natural gas-fired plants.  The impact is more significant for
coal-fired than for natural gas-fired generation due to the higher levels of carbon emissions
associated with coal-fired generation.  To summarize, as shown in Reference 10.4-2, the total
generation cost associated with nuclear power is equivalent to, or lower, than other baseload load
fuel sources, especially when additional costs associated with carbon emissions are included.

Measures to control adverse impacts related to operation are discussed in Section 5.10.  There are
monetary costs associated with the design and implementation of these measures which include
such activities as training employees in environmental compliance and safety; treatment, storage,
and disposal of any chemical wastes generated; and acquisition and compliance with required
operational permits and environmental requirements.

10.4.2.2 External Costs

This discussion describes the external (non-monetary) environmental and social costs of
constructing and operating Fermi 3.  The environmental impacts of construction and operation of
Fermi 3 are described in Section 4.6 and Section 5.10, respectively.  Section 10.1 also provides
details regarding potential mitigation and the unavoidable adverse impacts after mitigation
measures have been considered.  Several mitigation measures would be built into the project
design, such as scheduling to ensure that construction is completed in the shortest possible time;
using construction best management practices to limit erosion, fugitive dust, runoff, spills and air
emissions; and providing first-aid stations at the construction site.

10.4.2.2.1 Land Use

Approximately 43 acres will be affected by the construction of Fermi 3 as a result of permanent
facilities.  An additional 147 acres will be disturbed on a short-term basis as a result of temporary
activities and construction of temporary facilities and laydown areas.  Clearing and removal of trees
growing within the Fermi site will be required.  Loss of land use is an external cost of the
construction of Fermi 3.  A detailed description of land use is provided in Section 4.1.  As discussed
in Subsection 9.2.3, the cost in land use for a nuclear-powered generating plant is about the same
as that for a natural gas-fired power plant and less than that for a coal-fired power plant of
comparable generation capacity.  As discussed in Subsection 9.2.3, when overall land use
requirements are considered, the cost in land use for a nuclear-power generation plant is less than
that for both a coal-fired and natural gas-fired plant.

10.4.2.2.2 Hydrological and Water Use

Section 4.6 and Section 5.2 describe hydrologic alterations for construction and operation,
respectively.  As discussed in these sections, there are costs associated with providing water for
various needs during construction and operation.  The majority of water used for Fermi 3 operations
would be surface-water drawn from Lake Erie.  This water use represents only a small fraction of
available water and is judged to be SMALL.  There are also costs associated with potable water
consumption that will be provided by the Frenchtown Township.  Use of surface-water by the site
should not impact off-site users in terms of either water availability or water quality.  Relatively small
levels of non-radioactive and radioactive effluents are introduced into Lake Erie (after treatment).  It
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is noted that Fermi 3 is designed with the capability to recycle 100 percent of the liquid radioactive
waste (zero liquid effluent).  Detroit Edison intends to operate Fermi 3 with zero liquid effluent.
Water quality effects of chemical effluents discharged to Lake Erie during Fermi 3 operations are
discussed in Subsection 5.2.2 and are judged to be SMALL.  Cooling water blowdown that
discharges to Lake Erie will result in a thermal plume.  Impacts of the thermal plume on Lake Erie is
SMALL and localized.

10.4.2.2.3 Terrestrial and Aquatic Biology

Ecological effects related to plant construction and operations are described in Section 4.3 and
Section 5.3 respectively.  Some cost due to mortality of wildlife during construction is anticipated.
Impacts to important habitats such as wetlands onsite may occur within the construction impact
area.  These are discussed in Subsection 4.3.1.2.2.  As discussed therein, measures would be
taken to avoid impacts and when that is not possible, impacts would be minimized to the greatest
extent possible.  Any losses of wildlife are not expected to be large enough to affect the long-term
stability of the populations.  The cooling system, including the station water intake structure, is
designed to reduce loss of aquatic biota as a result of impingement and entrainment.  The
construction of the new intake structure and dredging for the intake structure, barge slip, and outfall
pipe will result in only minor and temporary effects to aquatic biology.  As discussed in
Subsection 9.2.3 and Table 9.2-7, impacts to terrestrial and aquatic species from nuclear-powered
plants are smaller than impacts from comparably sized coal-fired or natural gas-fired power plants.
Impacts to terrestrial and aquatic species from Fermi 3 construction and operations are anticipated
to be SMALL.

Relatively small amounts of air emissions from diesel generators, auxiliary boilers and equipment,
and vehicles are generated from nuclear power plant operation.

Cooling towers produce an atmospheric vapor plume.  Cooling tower drift deposits some salt on the
surrounding vicinity, but the level is unlikely to result in any measurable impact on plants and
vegetation (Section 5.4).

Small amounts of chemical effluents are components of the Fermi 3 water discharges into Lake
Erie.  Relatively small amounts of hazardous wastes would be generated that need to be managed
and disposed of pursuant to the Resource Conservation and Recovery Act (RCRA). Section 3.6
discusses non-radioactive waste systems.

10.4.2.2.4 Chemical and Radioactive Emissions, Effluents, and Wastes

Operation of Fermi 3 will include minor radioactive air emissions to the atmosphere.  Relatively
small levels of radioactive effluents may be generated and discharged into Lake Erie.

Low-level radioactive wastes will be generated that need to be stored, treated, and disposed of in a
licensed landfill.  High-level radioactive spent fuel would be generated that needs to be isolated in
an interim spent fuel storage facility, a geological repository for tens of thousands of years, or
possibly reprocessed into reusable fuel. FSAR Chapter 11 discusses the radioactive waste
management systems.
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10.4.2.2.5 Materials, Energy, and Uranium

Construction of Fermi 3 will result in an irreversible and irretrievable commitment of materials and
energy (Section 10.2).  Operation of Fermi 3 contributes to the depletion of uranium.

10.4.2.2.6 Potential for Nuclear Accident

The potential effects of various types of nuclear accidents are discussed in Chapter 7.  The analysis
concluded that the potential environmental impacts from a postulated accident from the operation of
Fermi 3 would be SMALL.

10.4.2.2.7 Socioeconomic Costs

Section 4.4 and Section 5.8 describe socioeconomic costs related to construction and operation of
Fermi 3, respectively.  Additional public and social services may be required to meet the demands
of people moving into the area during construction and operation of Fermi 3.  These impacts are
SMALL because of the disbursement of the population and housing impacts over a large and
populated area that already has a well developed infrastructure.  The positive LARGE
socioeconomic benefits from the added employment opportunities (direct and indirect) and
expenditures would more than outweigh any negative impacts.

10.4.3 Summary

As discussed in Section 8.4, there is a growing baseload demand and growing baseload supply
shortfall for the region of interest.  Without additional capacity, the electric network will fail to
maintain an adequate reserve margin.  Fermi 3 will help meet the growing baseload shortfall in the
region by supplying an average annual electrical-energy generation of approximately 12,000,000
MW-hrs.

Fermi 3 will generate electricity with significantly reduced CO2 emissions with respect to
comparably-sized coal-fired or natural gas-fired alternatives.  Fermi 3 would also have important
strategic implications in terms of lessening the dependence of the United States on foreign fuel
imports, fuel supply disruptions, and vulnerability to price volatility or politics.  While the additional
direct and indirect creation of jobs places some minor temporary burden on local services and
infrastructure, the annual taxes and revenue generated by the new workers contribute to the local
economy and stimulate future growth.

On balance, the benefits of Fermi 3 would significantly outweigh the economic, environmental and
socioeconomic costs.

10.4.4 References

10.4-1 U.S. Department of Energy, “Study of Construction Technologies and Schedules, O&M 
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Reactor Designs,” May 27, 2004.
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Table 10.4-1 Monetary and Non-Monetary Benefits of Fermi 3

Category of Benefit Description of Benefit

Net Electrical Generating Benefits

Net Generating Capacity ~1500 MWe

Electricity Generated
(operating at 90% capacity)

~12,000,000 MW-hrs (Annual Average)

Taxes and Revenue During Plant Operation Period (Transfer Payments – Not Independent Benefits)

Estimated Annual Property Taxes $19.1million 

Estimated Annual Direct Sales Taxes $1.2 million 

Estimated Annual Indirect Sales Taxes $4.5 million

Effects on Regional Productivity

Construction Workers Approximately 2900 workers (peak) create an 
incremental increase of 2060 indirect jobs, within the 
region. 85% of construction workers are projected to 
be from existing workforce in the primary impact 
area.

Operational Workers Approximately 900 workers create an incremental 
increase in 640 indirect permanent jobs within the 
region for at least 40 operating years.

Socioeconomics Increased tax revenue supports improvements to 
public infrastructure and social services. The 
increased revenue spurs future growth and 
development.

Technical and Other Non-Monetary Benefits

Fuel Diversity Reduces exposure to supply and price risk 
associated with reliance on any single fuel source

Price Volatility Dampens potential for fuel price volatility

Fossil Fuel Supplies Offsets usage of finite fossil fuel supplies

Electrical Reliability Enhances electrical reliability

Emissions Reduction Significant beneficial impact in terms of avoidance of 
air emissions as discussed in Section 8.4

Carbon Dioxide (CO2) Emissions Baseload generation with no CO2 emissions

Wastes Compared with fossil-fueled plants, nuclear plants 
produce less non-radioactive waste products
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Table 10.4-2 Internal and External Costs of Fermi 3 (Sheet 1 of 2)

Category of Cost Description of Cost

Internal Costs

Construction (Overnight Cost) $3000 to $4000 per kW

Operation $6.83 per MW-hr for O&M
$4.64 per MW-hr for fuel cycle

Decommissioning (NRC Minimum) $518,033,205

External Costs

Land and Land Use SMALL
Fermi 3 will occupy approximately 155 acres of the 
1260 acres existing Fermi site.

Hydrological and Water Use SMALL
There are some costs associated with providing 
water for various needs during construction and 
operation. Cooling water will be taken from Lake 
Erie.
Relatively small levels of chemical and/or radioactive 
effluents will be introduced into Lake Erie.
Thermal plume resulting from cooling water 
blowdown will be discharged to Lake Erie. The effect 
of consumption of cooling water is relatively small.

Terrestrial and Aquatic Species SMALL
Some cost to wildlife due to mortality during 
construction operations is anticipated. However, 
these costs do not affect long term wildlife 
populations. Wildlife mortality, including aquatic 
biota, during operations is expected to be minimal.

Radioactive Effluents and Emissions SMALL
Radioactive waste will be generated. The plant will 
produce radioactive air emissions. Relatively small 
levels of radioactive effluents may be introduced into 
Lake Erie.

Chemical and Radioactive Waste SMALL
Storage, treatment, and disposal of high-level 
radioactive spent nuclear fuel.
Commitment of underground geological resources 
for disposal of radioactive spent fuel.
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External Costs (continued)

Air Emissions SMALL
Air emissions from diesel generators, auxiliary 
boilers and equipment, and vehicles that have a 
small impact on workers and local residents.
Cooling tower drift that deposits some salt on the 
surrounding vicinity, but the salt levels are unlikely to 
result in any measurable impact on plants and 
vegetation. Cooling tower atmospheric plume 
discharge abated with design.

Materials, Energy, and Uranium SMALL
Irreversible and irretrievable commitments of 
materials and energy, including depletion of uranium.

Potential Nuclear Accident SMALL
Potential risks are small.

Socioeconomics SMALL
Construction of Fermi 3 may pose minor additional 
costs to public and social services in the area. 
However, these costs are more than offset by 
increased tax revenues generated directly and 
indirectly by plant construction and operation.

Table 10.4-2 Internal and External Costs of Fermi 3 (Sheet 2 of 2)

Category of Cost Description of Cost




