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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
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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/kmzlmonth) 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 Ib/acre/week) for corn and
7.28 kg/ha/week (6.6 Ib/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 ITC Transmission
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
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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 ITC Transmission 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 ITC Transmission.

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 ITC Transmission 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
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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 liquid 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 portis 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.

5.2.3 References

5.2-1 Great Lakes Information Network, “People in the Great Lakes Region,”
http://www.great-lakes.net/envt/flora-fauna/people.html, last updated 1 November 20086,
accessed 8 October 2007.
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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 chemical® 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).

5-23 Revision 2
February 2011



Fermi 3
Combined License Application
Part 3: Environmental Report

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 fisheries 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. Habitat? 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.

5-25 Revision 2
February 2011



Fermi 3
Combined License Application
Part 3: Environmental Report

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 introduction of the Fermi intake. These studies are discussed 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 Station, 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 | 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 AT), 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 record®. 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 10t 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 lle, 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 AT, 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 AT 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 AT 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 ft? 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 ft).

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 AT (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 3% 1In 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 7 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 Ib/acre/mo) is generally
not damaging to plants.

» Deposition rates approaching or exceeding 10 kg/ha/mo (9 Ib/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/ka/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/km?/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/cmz) (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 station, was found to be only 0.4 inches annually
(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., NO,, SO,, 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 Ib/acre/mo) is generally
not damaging to plants.

+ Deposition rates approaching or exceeding 10 kg/ha/mo (9 Ib/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 AT 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

Number of
Name 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
Ambient Temperature = Ambient Velocity
Scenario Condition Condition
1 10™ percentile 10™ percentile
2 10™ percentile Maximum
3 90" percentile 10" percentile
4 9ot 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 2/1/2006 — 2/29/2008 Every 3 hours 6328

Temperature 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 Source: Reference 5.3-7

Depth
-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 10" Percentile 90" Percentile
January 35.5 321 38.7
February 32.9 32.0 341
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
Direction of

Month Mean 10" Percentile  Maximum 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 lle, 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 71
September 7.7
October 9.5
November 11.2
December 12.0
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Table 5.3-8

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

Michigan Water Quality Standards, Maximum Allowable Monthly
Water Temperatures
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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

Flow Rate, Gallons

Month 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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Table 5.3-11

Monthly-Variable CORMIX Input Parameters

Ambient
Current Ambient Ambient Ambient
Speed: Current Average Water Temp: Water Temp: Maximum Heat
Ambient 10th Speed: Depth at 10th 90th Wind Allowable Effluent Effluent Exchange
Current Percentile, Maximum, Discharge, percentile, percentile, Speed, Water Temp Flowrate, Temp, Coefficient,
Month Direction fps fps ft of1 of1 ft/s °F MGD °F Wim? °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 80 244 82 20
August South 0.034 0.328 8.31 69 76 71 85 24.3 81 21
September South 0.024 0.381 8.11 66 75 7.7 80 234 76 22
October North 0.028 0.473 7.67 53 70 9.5 70 215 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

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

North /
Ambient Length of South Approximate
Current Scenario Eastward Plume Plume Planview Plume Vertical
Month Velocity (Table 5.3-2) Plume, ft Width, ft Area, ft2 Thickness, ft

January low 1 169.0 33.1 5599 7.5

high 2 53.8 38.7 2083 5.2
February low 1 169.6 331 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
June low 1 80.1 22.0 1760 8.5

high 2 78.4 18.7 1466 8.5
July low 1 56.1 171 957 8.5

high 2 53.5 14.8 790 8.5
August low 1 121 8.5 104 5.6

high 2 121 8.5 104 5.6
September low 1 3.6 59 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 .1 394 2131 5.2
December low 1 177.2 35.4 6278 7.5

high 2 44.6 39.4 1757 5.9
Note: Shading indicates maximum predicted plume
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Table 5.3-13 Monthly CORMIX Results for Model Set 2, Scenarios 3 and 4:
Evaluation of the Maximum Allowable Absolute Temperature

Standard
North /
Ambient Length of South Approximate
Current Scenario Eastward Plume Plume Planview Plume Vertical
Month Velocity (Table 5.3-1) Plume, ft  Width, ft Area, ft2 Thickness, ft

January low 3 30.4 4.2 128 2.8
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 04

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 14 23 0.7

high 4 16.4 14 23 0.7
September low 3 16.4 14 23 0.7

high 4 16.4 14 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 14 23 0.7
December low 3 19.5 0.9 18 0.6

high 4 18.3 3.9 72 1.0
Note: Shading indicates maximum predicted plume
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Table 5.3-14 Plume Dimensions For May Scenario with Varying Depth

North /
Length of South  Approximate
Ambient Ambient Ambient Eastward Plume Plume
Month Velocity Temperature Depth, ft Depth Statistic Plume, ft Width, ft Area, ft2
May high low 7.0 15t Percentile 159.4 3471 55,347
7.6 5 Percentile 146.0 294.0 42,918
8.0 20" 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

Extent of Plume Travel
Month Velocity Towards Shore (ft)

May 1.0 fps 25.8
Directly Towards Shore
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Table 5.3-16 Temperature Tolerance Ranges of Selected Principal Aquatic

Species

Scientific Name

Common Name

Temperature Tol$rance Range
(°C)

Dorosoma cepedianum

Gizzard shad

(3.0-9.0)-(31.5-35)

Carassius auratus

Goldfish

(0.3-12.6)-(30.8-43.6)°

Cyprinus carpio Common carp 35.8, u°
Notropis atherinoides Emerald shiner 37.6, u°
Pimephales notatus Bluntnose minnow 6.4 - 34.6(avg)°
Carpiodes cyprinus Quillback 38.8, u°
Ictiobus bubalus Smallmouth buffalo 31.3,u°
Ictalurus punctatus Channel catfish 10.0-32.0

Oncorhynchus mykiss

Rainbow trout

0.8 (avg) - 28.7 (avg)®

Salmo trutta

Brown trout

29.7 (avg), u®

Morone saxatilis Striped bass* 31.6, u°
Lepomis macrochirus Bluegill 1.0-36.0
Sander vitreus Walleye® (31.6-34.1)
Aplodinotus grunniens Freshwater drum 32.4,u

u-upper limit, | — lower limit
Reference 5.3-17 through Reference 5.3-22 were utilized to compile temperature ranges listed in this

1.

2.

3.

table.

Ranges of temperature limits presented are based on temperatures of the ambient water body
(acclimation temperature), ranging from 5-35°C.
Critical thermal methodology (CTM) - a laboratory approach to characterizing temperature tolerances

(Reference 5.3-17).

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

Tower

Tower Height 600 ft (note 2)

Total Circulating Water 720,000 gpm (highest expected operation)

Flow Rate

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

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

Total Heat Rejection Rate 3142 MW (highest expected operation)

Top Exit Diameter 292 ft

Drift Droplet Spectrum Drop Size (m) Mass Fraction
10 0.12
15 0.08
35 0.20
65 0.20
115 0.20
170 0.10
230 0.05
375 0.04
525 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 0.29 047 1.19 1.92 1.22 1.97

SSW 1.68 2.70 0.64 1.03 0.26 042 1.38 2.22 1.19 1.91
SwW 1.72 2.76 0.55 0.89 0.27 044 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 1.35 217 0.85 1.37 0.32 0.52 0.97 1.56 1.10 1.77
SE 1.35 217 0.87 1.39 0.27 043 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 SSwW sSw WSwW w WNW NW NNW N NNE NE ENE E ESE SE SSE SUM
100 4.24 3.25 4.79 4.63 7.19 482 439 415 794 817 810 925 1127 708 566 507  100.00
200 4.24 3.25 4.79 4.63 7.19 482 439 415 794 817 810 925 1127 708 566 507  100.00
300 4.24 3.25 4.79 4.63 7.19 482 439 415 794 817 810 925 1127 708 566 507  100.00
400 411 3.18 473 4.49 7.00 463 412 369 724 776 766 889 1072 676 545 4.89 95.34
500 3.73 2.94 4.28 3.83 6.12 379  3.01 276 561 582 596 7.2 9.13 589 490 446 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 4.95 265 202 181 401 418 472 648 7.81 494 405 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 2.21 163 143 336 340 412 589 7.03 435 355 3.5 53.51
1000 2.18 1.61 2.36 2.37 4.04 2.06 153 133 313 317 395 571 6.77 414 341 297 50.71
1100 1.83 1.37 2.04 2.1 3.63 1.79 130 113 259 273 353 535 6.22 374 311 265 4511
1200 1.83 1.37 2.04 2.11 3.63 1.79 130 113 259 273 353 535 6.22 374 311 265  45.11
1300 1.68 1.26 1.84 1.99 3.37 1.65 118 1.05 228 249 331 512 5.84 348 293 248 4193
1400 1.55 1.17 1.70 1.88 3.1 1.50 109 096 204 227 3.06 4.92 5.47 331 277 231 39.10
1500 1.55 1.17 1.70 1.88 3.1 1.50 109 096 204 227 3.06 4.92 5.47 331 277 231 39.10
1600 1.41 1.06 1.58 1.76 2.90 135 099 085 181 207 288 467 5.02 311 262 218 36.27
1700 1.41 1.06 1.58 1.76 2.90 135 099 085 181 207 288 467 5.02 311 262 218 36.27
1800 1.41 1.06 1.58 1.76 2.90 135 099 085 181 207 288 467 5.02 311 262 218 36.27
1900 1.29 0.95 1.46 1.66 2.76 1.22 0.89 075 1.61 1.84 263 442 4.64 294 245 204 33.56
2000 1.03 0.78 1.17 1.39 2.39 099 067 052 120 142 223 3.90 3.76 249 201 175 27.70
2100 0.90 0.66 1.06 1.27 2.21 085 056 040 1.02 121 203 3.68 3.42 219 181 158 24.84
2200 0.90 0.66 1.06 1.27 2.21 085 056 040 1.02 121 203 3.68 3.42 219 181 158 24.84
2300 0.78 0.61 0.95 1.14 2.03 0.72 047 033 085 1.02 181 3.36 3.06 193 162 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 0.41 029 070 0.88 155 299 2.65 165 143 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 0.41 029 070 0.88 155 299 2.65 165 143 1.17 19.22
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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

2800 0.60 0.45 0.68 0.86 1.62 050 033 023 057 072 129 267 226 135 121 097 1632
2900 0.60 0.45 0.68 0.86 1.62 050 033 023 057 072 129 267 226 135 121 097 1632
3000 0.60 0.45 0.68 0.86 1.62 050 033 023 057 072 129 267 226 135 121 097 1632
3100 0.60 0.45 0.68 0.86 1.62 050 033 023 057 072 129 267 226 135 121 097 1632
3200 0.60 0.45 0.68 0.86 1.62 050 033 023 057 072 129 267 226 135 121 097 16.32
3300 0.60 0.45 0.68 0.86 1.62 050 033 023 057 072 129 267 226 135 121 097 1632
3400 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 1.05 1.00 078  13.20
3500 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 1.05 1.00 078  13.20
3600 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 1.05 1.00 078  13.20
3700 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 1.05 1.00 078  13.20
3800 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 105 1.00 078  13.20
3900 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 1.05 1.00 078  13.20
4000 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 105 1.00 078  13.20
4100 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 1.05 1.00 078  13.20
4200 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 105 1.00 078  13.20
4300 0.50 0.39 0.59 0.67 1.30 040 027 020 047 056 1.03 221 178 1.05 1.00 078  13.20
4400 0.41 0.31 0.49 0.51 1.03 029 017 016 032 037 082 174 134 080 073 059  10.09
4500 0.41 0.31 0.49 0.51 1.03 029 017 016 032 037 082 174 134 080 073 059  10.09
4600 0.41 0.31 0.49 0.51 1.03 029 017 016 032 037 082 174 134 080 073 059  10.09
4700 0.41 0.31 0.49 0.51 1.03 029 017 016 032 037 082 174 134 080 073 059  10.09
4800 0.41 0.31 0.49 0.51 1.03 029 017 016 032 037 082 174 134 080 073 059  10.09
4900 0.41 0.31 0.49 0.51 1.03 029 017 016 032 037 082 174 134 080 073 059  10.09
5000 0.41 0.31 0.49 0.51 1.03 029 017 016 032 037 082 174 134 080 073 059  10.09

Notes:

Plume moving in the indicated direction
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Table 5.3-20 Annual Salt Deposition during NDCT Operation (Sheet 1 of 3)

Values in kg/kmzlmo

Distance from

Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG
4100 0.00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 0.00 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 0.00 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 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 0.00 000 000 000 000 000 000 000 000 000 000 001 001 000 000 000 0.00
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Table 5.3-20 Annual Salt Deposition during NDCT Operation (Sheet 2 of 3)

Values in kg/kmzlmo

Distance from

Tower (m) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE AVG
6800 0.00 000 00