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4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED 
ACTION AND MITIGATING ACTIONS 

NRC 

“The report must contain a consideration of alternatives for reducing impacts…for all Category 2 
license renewal issues….”  10 CFR 51.53(c)(3)(iii) 

“The environmental report shall include an analysis that considers…the environmental effects of 
the proposed action…and alternatives available for reducing or avoiding adverse environmental 
effects.”  10 CFR 51.45(c) as adopted by 10 CFR 51.53(c)(2) 

The environmental report shall discuss the “…impact of the proposed action on the environment.  
Impacts shall be discussed in proportion to their significance….” 10 CFR 51.45(b)(1) as adopted 
by 10 CFR 51.53(c)(2) 

“The information submitted…should not be confined to information supporting the proposed 
action but should also include adverse information.”  10 CFR 51.45(e) as adopted by 10 CFR 
51.53(c)(2) 

 
4.1 BACKGROUND 

Chapter 4 presents an assessment of the environmental consequences associated with 
the renewal of the Prairie Island Nuclear Generating Plant (PINGP) operating licenses.  
The U.S. Nuclear Regulatory Commission (NRC) has identified and analyzed 
92 environmental issues that it considers to be associated with nuclear power plant 
license renewal and has designated the issues as Category 1, Category 2, or NA (not 
applicable).  NRC designated an issue as Category 1 if, based on the result of its 
analysis, the following criteria were met: 

• the environmental impacts associated with the issue have been determined to apply 
either to all plants or, for some issues, to plants having a specific type of cooling 
system or other specified plant or site characteristic; 

• a single significance level (i.e., small, moderate, or large) has been assigned to the 
impacts that would occur at any plant, regardless of which plant is being evaluated 
(except for collective offsite radiological impacts from the fuel cycle and from high-
level waste and spent-fuel disposal); and  

• mitigation of adverse impacts associated with the issue has been considered in the 
analysis, and it has been determined that additional plant-specific mitigation 
measures are likely to be not sufficiently beneficial to warrant implementation. 

If the NRC analysis concluded that one or more of the Category 1 criteria could not be 
met, NRC designated the issue as Category 2.  NRC requires plant-specific analyses 
for Category 2 issues (NRC 2000).   
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Finally, NRC designated two issues as NA, signifying that the categorization and impact 
definitions do not apply to these issues. 

As discussed later in Chapter 5, NMC is not aware of any new and significant 
information that would make NRC findings regarding Category 1 issues inapplicable to 
PINGP.  An applicant may reference the generic findings or GEIS analyses for Category 
1 issues.  Attachment A of this report lists the 92 issues and identifies the environmental 
report section that addresses each issue. 

4.1.1 CATEGORY 1 LICENSE RENEWAL ISSUES 

NRC 

“The environmental report for the operating license renewal stage is not required to contain 
analyses of the environmental impacts of the license renewal issues identified as Category 1 
issues in Appendix B to subpart A of this part.” 10 CFR 51.53(c)(3)(i) 

“…[A]bsent new and significant information, the analyses for certain impacts codified by this 
rulemaking need only be incorporated by reference in an applicant’s environmental report for 
license renewal….” 61 FR 109, June 15, 1996 

 
NMC has determined that seven of the 69 Category 1 issues do not apply to PINGP 
because they are specific to design or operational features that are not found at the 
facility.  Attachment A, Table A-1 lists the 69 Category 1 issues, indicates whether or 
not each issue is applicable to PINGP, and if inapplicable provides the basis for this 
determination.  Attachment A, Table A-1 also includes references to supporting 
analyses in the GEIS where appropriate. 

NMC has not identified any new and significant information that would make the NRC 
findings, with respect to Category 1 issues, inapplicable to PINGP.  Therefore, NMC 
adopts by reference the NRC findings for these Category 1 issues. 

4.1.2 CATEGORY 2 LICENSE RENEWAL ISSUES 

NRC 

“The environmental report must contain analyses of the environmental impacts of the proposed 
action, including the impacts of refurbishment activities, if any, associated with license renewal 
and the impacts of operation during the renewal term, for those issues identified as Category 2 
issues in Appendix B to subpart A of this part.”  10 CFR 51.53(c)(3)(ii) 

“The report must contain a consideration of alternatives for reducing adverse impacts, as 
required by § 51.45(c), for all Category 2 license renewal issues….” 10 CFR 51.53(c)(3)(iii) 

 
NRC designated 21 issues as Category 2.  Sections 4.2 through 4.17 address the 
Category 2 issues, beginning with a statement of the issue.  As is the case with 
Category 1 issues, two Category 2 issues apply to operational features that PINGP 
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does not have.  If the issue does not apply to PINGP, the section explains the basis for 
inapplicability. 

For the 19 Category 2 issues that NMC has determined to be applicable to PINGP, the 
appropriate sections contain the required analyses.  These analyses include 
conclusions regarding the significance of the impacts relative to the renewal of the 
operating licenses for PINGP and, if applicable, discuss potential mitigation alternatives 
to the extent required.  NMC has identified the significance of the impacts associated 
with each issue as either small, moderate, or large, consistent with the criteria that NRC 
established in 10 CFR 51, Appendix B, Table B-1, Footnote 3 as follows: 

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

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

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

In accordance with National Environmental Policy Act (NEPA) practice, NMC 
considered ongoing and potential additional mitigation in proportion to the significance 
of the impact to be addressed (i.e., impacts that are small receive less mitigative 
consideration than impacts that are large). 

4.1.3 “NA” LICENSE RENEWAL ISSUES 

NRC determined that its categorization and impact-finding definitions did not apply to 
Issues 60 and 92; however, NMC included these issues in Table A-1.  NRC noted that 
applicants currently do not need to submit information on Issue 60, chronic effects from 
electromagnetic fields (10 CFR 51).  For Issue 92, environmental justice, NRC does not 
require information from applicants, but noted that it will be addressed in individual 
license renewal reviews (10 CFR 51).  NMC has included environmental justice 
demographic information in Section 2.5.3.  
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4.2 SURFACE WATER AND GROUNDWATER USE CONFLICTS 

NRC categorized surface water and groundwater use conflicts in the GEIS as Category 
2 issues for plants located on a small river because the significance of impacts of 
cooling tower makeup water withdrawals on aquatic biota (Issue 13) and alluvial 
aquifers (Issue 34) could not be determined without site-specific information.  
Consultations with regulatory agencies by NRC indicated that surface water use 
conflicts represented by Issue 13 were a concern at two closed-cycle plants (Limerick 
and Palo Verde) and could present a future problem at other plants.  In particular, NRC 
indicates in the GEIS that some plants equipped with cooling towers and located on 
small rivers are susceptible to droughts or competing water uses (NRC 1996, Section 
4.3.2.1).  Additionally, the consumptive water loss resulting from operation of these 
plants may represent a substantial proportion of the river flow, with consequent potential 
for adverse impact on aquatic and riparian ecological communities (e.g., by reducing 
available aquatic habitat or dewatering riparian zone wetlands through lowered water 
levels).  Similarly, these flow reductions could result in indirect groundwater use 
conflicts by reducing availability of groundwater in associated alluvial aquifers (NRC 
1996, Section 4.8.1.3). 

As discussed in Section 3.1.3, PINGP uses a system that can be operated in any one of 
three modes:  open cycle (once-through flow, with no cooling towers in operation), 
helper cycle (once-through flow with cooling towers in operation), and closed-cycle 
(recirculation of up to 95 percent of the cooling water flow).  Cooling water lost to 
cooling tower evaporation and blowdown is replaced by make-up water pumped from 
the Mississippi River.  The site’s blowdown is returned to the river via an NPDES-
permitted outfall on the discharge canal.  The system includes an arrangement of 
intake, recycle, and discharge canals that can be operated to re-use circulating water 
during times of the year, primarily winter and spring months.  A separate line is also 
provided to supply condenser outlet water to the front of the new intake screenhouse for 
de-icing purposes during winter months.   

Based on data from water years 1928 to 2005, the annual mean flow of the Mississippi 
River at the closest U.S. Geological Survey upstream gaging station (Prescott) is 
18,380 cubic feet per second (cfs) (5.8 x 1011 cubic feet per year) (USGS 2006), which 
means that the Mississippi River meets the NRC definition of a small river at PINGP.   
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4.2.1  IMPACT ON MISSISSIPPI RIVER FLOWS AND WATER LEVELS 

NRC  

“If the applicant’s plant utilizes cooling towers or cooling ponds and withdraws make-up 
water from a river whose annual flow rate is less than 3.15×1012 ft3 / year (9×1010 m3/year), 
an assessment of the impact of the proposed action on the flow of the river and related 
impacts on instream and riparian ecological communities must be provided.  The 
applicant shall also provide an assessment of the impacts of the withdrawal of water from 
the river on alluvial aquifers during low flow.”  10 CFR 51.53(c)(3)(ii)(A)  

“…The issue has been a concern at nuclear power plants with cooling ponds and at plants 
with cooling towers.  Impacts on instream and riparian communities near these plants 
could be of moderate significance in some situations….”  10 CFR 51, Subpart A, Appendix 
B, Table B-1, Issue 13 

 
Flow in the reach of the Mississippi adjacent to PINGP is controlled in part by the Army 
Corps of Engineers Lock and Dam 3, which creates a pool that extends upstream to 
Lock and Dam 2, and also influences stream levels in the St. Croix River.  During the 
initial rise in pool level, Sturgeon Lake was created by the flooding of low lying areas in 
the floodplain adjacent to the Mississippi River.  The lock and dam was created by the 
Army Corps of Engineers as part of a flood control and navigation project (AEC 1973, 
pp. II-32 to II- 42).  At PINGP, the surface water withdrawal from the Mississippi River 
(Sturgeon Lake) occurred at an average rate of approximately 381,031 gallons per 
minute (gpm) (849 cfs) (TtNUS 2006) for the period from 2000 through 2005 (Table 4.2-
1).  PINGP’s water withdrawal from the Mississippi River represents approximately 4.6 
percent of the average river flow (18,380 cfs) and 11 percent of the lowest annual mean 
(7,656 cfs in 1977) at Prescott since completion of Lock and Dam 3 in 1938.  The rate of 
consumptive use at PINGP is 39 cfs.  This value is the difference between PINGP’s 
surface water withdrawal and the average annual blowdown rate discharged under the 
site’s NPDES permit back to the river or the amount of water consumed by PINGP.  The 
39 cfs represents approximately 5 percent of PINGP’s average river withdrawal during 
the 2000 to 2005 period.  This rate of consumptive use represents approximately 0.2 
percent of the Mississippi River’s annual average flow and approximately 0.5 percent of 
the lowest annual mean at Prescott (TtNUS 2006).  The storage capacity curve for this 
section of the river shows that the consumption of 39 cfs (Table 4.2-1, 849 cfs – 810 cfs 
= 39 cfs) translates into a maximum local water elevation decrease of approximately 0.1 
inch.  Under normal circumstances, consumptive use of water at PINGP (evaporative 
losses from cooling towers) represent a small reduction in Mississippi River flow and an 
imperceptible (0.1 inch) reduction in stream level.  A reduction in flow (or stream level) 
of this magnitude would have only SMALL impacts on instream and riparian ecological 
communities.  
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4.2.2 INDIRECT IMPACTS FROM SURFACE WATER USE 

NRC 

“If the applicant’s plant utilizes cooling towers or cooling ponds and withdraws make-up 
water from a river whose annual flow rate is less than 3.15×1012 ft3 / year (9×1010 m3/year), 
an assessment of the impact of the proposed action on the flow of the river and related 
impacts on instream and riparian ecological communities must be provided.  The 
applicant shall also provide an assessment of the impacts of the withdrawal of water from 
the river on alluvial aquifers during low flow.”  10 CFR 51.53(c)(3)(ii)(A)  

“…Water use conflicts may result from surface water withdrawals from small water bodies 
during low flow conditions which may affect aquifer recharge, especially if other 
groundwater or upstream surface water users come on line before the time of license 
renewal….”  10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 34 

 
The alluvial aquifer in the vicinity of the PINGP site was described in Section 2.2.2 of 
this ER.  This aquifer consists of the unconsolidated sediments and alluvial material 
isolated within the Mississippi River channel.   

The rate of consumptive use of water at PINGP is small compared to average monthly 
discharges at Lock and Dam 3, which ranged from 10,425 (January) to 39,562 cfs (May) 
in the 1995 to 2006 period (Table 2.2-3).  A consumptive loss of 39 cfs relates to 0.1 
percent and 0.4 percent of the highest monthly and lowest monthly average flow at Lock 
and Dam 3.  The average consumptive use relates to a decrease in pool level at Pool 3 
of 0.1 inch.  The loss of cooling water through evaporation has no significant effect on 
Mississippi River flows, pool level, or on the adjacent alluvial aquifer.  In addition, most 
groundwater in the vicinity of PINGP is withdrawn from the deeper confined aquifer, not 
from the alluvium along the Mississippi River.  Therefore, NMC concludes that impacts 
of withdrawing water from the river on the alluvial aquifer would be SMALL and that 
mitigation measures would not be warranted. 
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4.2.3 GROUNDWATER USE CONFLICTS (PLANTS USING >100 GPM OF 
GROUNDWATER) 

NRC 

“If the applicant’s plant…pumps more than 100 gallons (total onsite) of groundwater per minute, 
an assessment of the impact of the proposed action on groundwater use must be provided.”  
10 CFR 51.53(c)(3)(ii)(C) 

“Plants that use more than 100 gpm may cause groundwater use conflicts with nearby 
groundwater users.”  10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 33 

 
NRC made groundwater use conflicts a Category 2 issue because, at a withdrawal rate 
of more than 100 gallons per minute (gpm), a cone of depression could extend offsite.  
This could deplete the groundwater supply available to offsite users, an impact that 
could warrant mitigation.  Information to ascertain includes: (1) PINGP groundwater 
withdrawal rate (whether greater than 100 gpm), (2) drawdown at offsite locations, and 
(3) impact on neighboring wells. 

Based on information presented in Section 2.2, PINGP used an annual average of 
approximately 92 gpm of groundwater from 2000 through 2005.  However, during 2005, 
PINGP pumped 118 gpm of groundwater.   

In order to determine potential offsite impacts to wells, the 118 gpm well yield from 2005 
was used to calculate drawdown as though it had been pumped from a single onsite 
well.  Well 256121 (Installation 122) (Figure 3.1-1) was used, due to its close proximity 
to the PINGP property boundary (approximately 1,800 feet) and its proximity to the 
closest off-site residence (approximately 2,100 feet).  The well is also one of the site’s 
primary production wells.  Data used to input to an analytical in-well drawdown model 
for an unconfined aquifer was taken from PINGP’s Updated Safety Analysis Report 
(NMC 2007, Appendix E) as indicated in Section 2.2.  The calculated drawdown for Well 
256121 represents a small portion of the saturated thickness of the unconfined aquifer.  
This allowed a confined aquifer scenario to be used to simulate site conditions.  The 
equations used in the calculations assume that the aquifer is homogeneous, isotopic, 
with negligible recharge and gradient, and that boundary impacts do not occur.  
Assuming minimal recharge made the scenario very conservative.  It was also assumed 
that the pumping rate used in the modeling (118 gpm) was consistent from the initial 
startup period.  Based on the conservative results of the modeling, pumping at a rate of 
118 gpm in Well 256121 would create a stabilized drawdown of 0.4 foot at a distance of 
2,100 feet from the pumping well during the first 10 years of plant operations.  Based on 
the modeling performed, there would be no additional drawdown that would occur over 
the period of the current operating license (40 year period) or during the license renewal 
period (additional 20 years) (TtNUS 2006).  Based on the predicted conservative 
drawdown (0.4 foot) that would occur during the life of the current operating permit and 
the fact that no additional drawdown would occur during the license renewal period, 
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NMC concludes that the impacts to the aquifer system over the license renewal period 
would be SMALL and mitigation, such as drilling wells deeper, would be unwarranted. 
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4.2.4 GROUNDWATER USE CONFLICTS (PLANTS USING RANNEY WELLS) 

NRC 

“If the applicant’s plant uses Ranney wells…an assessment of the impact of the proposed action 
on groundwater use must be provided.”  10 CFR 51.53(c)(3)(ii)(C) 

“…Ranney wells can result in potential ground-water depression beyond the site boundary.  
Impacts of large ground-water withdrawal for cooling tower makeup at nuclear power plants using 
Ranney wells must be evaluated at the time of application for license renewal….”  10 CFR 51, 
Subpart A, Appendix B, Table B-1, Issue 35 

 
NRC made this groundwater use conflict a Category 2 issue because large quantities of 
groundwater withdrawn from Ranney wells could degrade groundwater quality at river 
sites by induced infiltration of poor-quality river water into an aquifer. 

The issue of groundwater use conflicts does not apply to PINGP because the plant does 
not use Ranney wells.    
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4.2.5 DEGRADATION OF GROUNDWATER QUALITY 

NRC 

“If the applicant’s plant is located at an inland site and utilizes cooling ponds, an assessment of 
the impact of the proposed action on groundwater quality must be provided.”  10 CFR 
51.53(c)(3)(ii)(D) 

“…Sites with closed-cycle cooling ponds may degrade ground-water quality.  For plants located 
inland, the quality of the ground water in the vicinity of the ponds must be shown to be adequate 
to allow continuation of current uses….”  10 CFR 51, Subpart A, Appendix B, Table B 1, Issue 39 

 
NRC made degradation of groundwater quality a Category 2 issue because evaporation 
from closed-cycle cooling ponds tends to concentrate constituents (ions, dissolved 
solids, minerals, contaminants) in water.  In turn, seepage into the water table aquifer 
could degrade groundwater quality. 

The issue of groundwater degradation does not apply to PINGP because the plant does 
not use cooling ponds.   
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4.2.6 CONCLUSIONS 

In view of these considerations, NMC concludes that consumptive losses of water from 
the Mississippi River would not significantly reduce river flow or affect surface water 
elevation, and would have no significant impact on the associated alluvial aquifer (Issue 
34) or aquatic or riparian ecological communities (Issue 13) described in Section 2.3 of 
this ER. Hence, there would be no substantial impacts to mitigate. Also, the limited 
projected drawdown associated with the PINGP site’s groundwater use would not 
create significant potential impacts on nearby groundwater users (Issue 33).  Because 
the definition of “SMALL” includes impacts that are not detectable, the appropriate 
characterization of the impacts from consumptive surface water and groundwater use is 
SMALL, and further mitigation would be unwarranted. 
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4.3 ENTRAINMENT OF FISH AND SHELLFISH IN EARLY LIFE STAGES 

NRC 

“If the applicant’s plant utilizes once-through cooling or cooling pond heat dissipation systems, 
the applicant shall provide a copy of current Clean Water Act 316(b) determinations…or 
equivalent State permits and supporting documentation.  If the applicant can not provide these 
documents, it shall assess the impact of the proposed action on fish and shellfish resources 
resulting from…entrainment.” 10 CFR 51.53(c)(3)(ii)(B) 

“The impacts of entrainment are small at many plants but may be moderate or even large at a few 
plants with once-through and cooling-pond cooling systems.  Further, ongoing efforts in the 
vicinity of these plants to restore fish populations may increase the numbers of fish susceptible 
to intake effects during the license renewal period, such that entrainment studies conducted in 
support of the original license may no longer be valid.”  10 CFR 51, Subpart A, Appendix B, Table 
B-1, Issue 25 

 
NRC made impacts on fish and shellfish resources from entrainment a Category 2 
issue, because it could not assign a single significance level to the issue.  The impacts 
of entrainment are small at many plants, but they may be moderate or large at others.  
Also, ongoing restoration efforts may increase the number of fish susceptible to intake 
effects during the license renewal period (NRC 1996, Section 4.2.2.1.2).  Information 
needing to be ascertained includes:  (1) type of cooling system (whether once-through 
or cooling pond), and (2) status of Clean Water Act (CWA) Section 316(b) determination 
or equivalent state documentation. 

PINGP was designed to allow open-cycle, closed-cycle, or helper-cycle operation, but 
was originally intended to operate as a closed-cycle plant “to the maximum extent 
practicable” (AEC 1973, p. iv). Discussions and negotiations with resource and 
regulatory agencies produced agreement on a conceptual cooling system design that 
was subsequently installed and permitted in the early 1980s.  This design, which 
addressed both operational constraints and environmental concerns, included a new 
screenhouse (with fine-mesh screening and continuous low-pressure wash capabilities 
during critical periods of the year) and new discharge configuration.  Section 3.1.3 
discusses these modifications in more detail.   

Section 316(b) of the CWA requires that any standard established pursuant to Sections 
301 or 306 of the CWA shall require that the location, design, construction, and capacity 
of cooling water intake structures reflect the best technology available for minimizing 
adverse environmental impacts (33 USC 1326).  Entrainment through the condenser 
cooling system of fish and shellfish in early life stages is a potential adverse 
environmental impact that can be minimized by the best available technology.   

Northern States Power (NSP) submitted its original 316(b) demonstration to the 
Minnesota Pollution Control Agency (MPCA) in late 1976.  The 316(b) demonstration 
concluded that “Fish entrainment losses represent such low percentages of ambient 
(local) populations that no short or long term effects are expected to be detectable.” 
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(NUS Corporation 1976, page 9, Summary).  After reviewing the 316(b) Demonstration 
and several annual environmental (monitoring) reports, MPCA issued a Public Notice on 
November 27, 1980 relating to issuance of draft National Pollutant Discharge 
Elimination System (NPDES) permit number MN0004006 to PINGP.  The Public Notice 
made clear that issuance of the permit was contingent upon construction of new cooling 
water intake and discharge structures “to mitigate present impacts and minimize future 
impacts of the aquatic biota.” 

The NPDES permit issued to PINGP by the MPCA in January 1981 noted that it would 
be necessary for NSP to build an “alternate” (new or modified) cooling water intake 
structure “…designed to minimize the mortality of entrained and impinged fish.”  The 
NPDES permit stipulated certain essential features and design criteria for the alternate 
cooling water intake structure, as follows: 

“The alternate structure shall include and employ the use of fine mesh screens and a 
low pressure wash, fish buckets and fish return system, and shall be constructed to 
eliminate the access of fish to the recirculating cooling water canal…minimum design 
criteria shall include a screen face velocity of 0.5 feet per second at a discharge rate of 
800 cubic feet per second using 0.5 millimeter mesh screens.” 

Source:  PINGP NPDES Permit No. MN 0004006, issued Jan. 19, 1981 

In addition to these required hardware changes, the NPDES permit issued to PINGP in 
1981 also imposed limits on plant flow/withdrawal of cooling water over the April 1 – 
June 30 period that were to go into effect once the new cooling water intake structure 
was completed: 

• April 1 - 30 150 cubic feet per second (97 MGD) 

• May 1 - 31 300 cfs (194 MGD) 

• June 1 - 15 400 cfs (259 MGD) 

• June 16 - 30 800 cfs (517.5 MGD) 

The 1981 PINGP NPDES permit also mandated operation with fine mesh screens over 
the period April 16 – August 31.  Finally, the 1981 permit required a (condenser) cooling 
water intake study to evaluate the effectiveness of the new cooling water intake system 
in reducing entrainment and impingement.  Aside from determining survival rates of 
impinged fish, the study was intended to determine the optimum fine mesh screen size 
(one that would promote survival of impinged larval and juvenile fish and not create 
extreme clogging problems) and examine how often fine-mesh traveling screens would 
have to be rotated to operate as designed.   

These design changes along with flow/withdrawal restrictions in spring and early 
summer were intended to reduce both entrainment and impingement mortality.  The fine 
mesh screens and withdrawal limits were intended to reduce entrainment of early life 
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stages of fish.  The lower through-screen velocities were intended to reduce 
impingement.  The fish return system was intended to minimize mortality of larval fish, 
juvenile fish, and adult fish impinged on the fine-mesh screens (and larger fish impinged 
on coarse-mesh screens).  NSP completed the MPCA-mandated modifications of the 
Cooling Water Intake System (CWIS) in 1983.   

The flow/withdrawal restrictions in the current NPDES permit mirror those imposed in 
1981, except for the month of April.  Based on discussions with state agencies and 
studies conducted in the 1980s that showed low impingement rates and high 
impingement survival in April, NSP asked MPCA to apply the withdrawal restrictions on 
April 15 rather than April 1 and to raise the April withdrawal limit to 300 cfs 
(Bodensteiner 1991).  The NPDES permit issued to PINGP in December 1991 
incorporated this recommendation, but tied higher April withdrawals to river flows.  The 
1994 permit limited cooling water flow/withdrawals over the April 15-30 period to 300 cfs 
when river flow was 15,000 cfs or higher and 150 cfs when the river flow was lower than 
15,000 cfs.  When the NPDES permit was renewed in May 2000, the withdrawal limits 
were expressed in millions of gallons per day rather than cubic feet per second, which 
helped provide consistency with existing plant operations and protocols, as a maximum 
instantaneous value was not stipulated.     

The current PINGP NPDES permit, like the 1981 permit, contains specific requirements 
related to intake screen operation.  The plant is allowed to operate with 3/8-inch mesh 
screens over the period September 1 – March 31, but must employ fine mesh (0.5 mm) 
screens over the April 1 – August 31 period to “minimize mortality of fish and other 
organisms” (NPDES Permit No. MN0004006, Chapter 5, Section 4.1).   

Thus the current PINGP NPDES permit (Attachment B), which was issued June 30, 
2006 and expires August 31, 2010, reflects major modifications in design and operation 
of the CWIS made in the early 1980s to minimize entrainment and impingement 
mortality and constitutes the current CWA Section 316(b) determination for PINGP and 
reflects the cumulative results of about 30 years of study at the site.  For this reason, 
NMC concludes that impacts of entrainment of fish and shellfish at PINGP are SMALL 
and warrant no mitigation beyond that already in place and required by the current 
NPDES permit.  

The U.S. Environmental Protection Agency (EPA) issued new regulations in 2004 
regarding design and operation of CWIS at large existing power-generating facilities, 
like PINGP, designed to withdraw 50 million gallons a day or more of cooling water (69 
FR 131, pp. 41576-41653).  These regulations, implementing Section 316(b) of the 
Clean Water Act, were intended to ensure that the “location, design, construction, and 
capacity of cooling water intake structures reflect the best technology available to 
protect aquatic organisms from being killed or injured by impingement…or 
entrainment…” (EPA 2004).  Prior to 2004, state NPDES permitting authorities relied on 
draft Section 316(b) regulations issued, but never promulgated, in 1976 or made 
decisions on a “case-by-case, site-specific basis” (69 FR 131, p. 41584).   
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The NPDES permit issued to PINGP in June 2006 contained a list of required 316(b)-
related submittals, all due October 28, 2006.  To facilitate its 316(b) planning, Xcel 
Energy prepared the required Proposal for Information Collection well in advance of the 
October 28 deadline, and submitted it to the MPCA in July 2006 (Xcel Energy 2006a).  
Xcel Energy submitted a comprehensive demonstration study (CDS) on October 27, 
2006 in accordance with 40 CFR 125.95 that characterized entrainment and 
impingement mortality, described the operation of the CWIS, and asserted that the 
technologies and operational measures in place at PINGP satisfy the applicable 
requirements (performance standards) at 40 CFR 125.94.  Xcel Energy selected 
Compliance Alternative (2) of 40 CFR 125.94(a) to meet the impingement and 
entrainment reduction requirements for PINGP (Xcel Energy 2006b).  Alternative (2) 
requires that applicants demonstrate that existing design and construction technologies, 
operational measures, and/or restoration measures meet the impingement and 
entrainment performance standards.   

The CDS submitted in October 2006 indicated that entrainment performance standards 
were satisfied by installation and use of 0.5 mm (fine) mesh screens at the intake 
screenhouse over the April-August period.  Fine-mesh screens collect drifting eggs and 
larvae of most, if not all, fish species that spawn in the vicinity of PINGP, preventing 
their entrainment.  As discussed in the CDS, studies of entrainment at PINGP before 
fine-mesh screens were installed and studies of “backwash” samples after fine-mesh 
screens were installed provided additional evidence for the effectiveness of the fine-
mesh screens in reducing impacts of entrainment (Xcel Energy 2006b).   

In January 2007, the U.S. Court of Appeals for the Second Circuit remanded the EPA’s 
2004 rule.  On July 9, 2007, EPA published a notice in the Federal Register (72 FR 130) 
formally suspending the Phase II regulation. 

Based on informal communications between Xcel Energy and MPCA, the agency 
completed a preliminary review of the 316(b) submittal before the Phase II regulation 
was suspended and determined that PINGP’s CWIS design and operation represented 
Best Technology Available.  MPCA has indicated, informally, that it has no plans to 
review the submittal further, pending further rulemaking.  However, the MPCA may re-
open and modify the permit at any time if they see a need. 

Attachment B contains relevant portions of the current NPDES permit.  Based on the 
existing 316(b) demonstration and determination, as supported by the results of the 
recent studies, NMC concluded that any environmental impact from entrainment of fish 
and shellfish in early life stages at PINGP is SMALL and does not require further 
mitigation. 
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4.4 IMPINGEMENT OF FISH AND SHELLFISH 

NRC 

“If the applicant’s plant utilizes once-through cooling or cooling pond heat dissipation systems, 
the applicant shall provide a copy of current Clean Water Act 316(b) determinations…or 
equivalent State permits and supporting documentation.  If the applicant can not provide these 
documents, it shall assess the impact of the proposed action on fish and shellfish resources 
resulting from…impingement….” 10 CFR 51.53(c)(3)(ii)(B) 

“The impacts of impingement are small at many plants but may be moderate or even large at a few 
plants with once-through and cooling-pond cooling systems.”  10 CFR 51, Subpart A, Appendix B, 
Table B-1, Issue 26 

 
NRC made impacts on fish and shellfish resources resulting from impingement a 
Category 2 issue because it could not assign a single significance level to the issue.  
The impacts of impingement are small at many plants, but they may be moderate or 
large at others (NRC 1996, Section 4.2.2.1.3).  Information needing to be ascertained 
includes:  (1) type of cooling system (whether once-through or cooling pond), and (2) 
status of CWA Section 316(b) determination or equivalent state documentation. 

PINGP was designed to allow open-cycle, closed-cycle, or helper-cycle operation, but 
was originally intended to operate as a closed-cycle plant “to the maximum extent 
practicable” (AEC 1973, p. iv). Discussions and negotiations with resource and 
regulatory agencies produced agreement on a conceptual cooling system design that 
was subsequently installed and permitted in the early 1980s.  This design, which 
addressed both operational constraints and environmental concerns, included a new 
screenhouse (with fine-mesh screening and continuous low-pressure wash capabilities 
during critical periods of the year) and new discharge configuration. Section 3.1.3 
discusses these modifications in more detail.   

Section 316(b) of the CWA requires that any standard established pursuant to Sections 
301 or 306 of the CWA shall require that the location, design, construction, and capacity 
of cooling water intake structures reflect the best technology available for minimizing 
adverse environmental impacts (33 USC 1326).  Impingement of fish and shellfish on 
traveling screens at cooling water intake structures is a potential adverse environmental 
impact that can be minimized by the best available technology.   

As noted in Section 4.2, Northern States Power submitted its original 316(b) 
demonstration to the MPCA in late 1976.  With regard to impingement, the 316(b) 
demonstration concluded that “…numbers of young fish impinged per year appear to 
represent only a small percentage increase in the mortality resulting from natural 
causes and fishing” (NUS Corporation 1976, page 9 of Summary).  As regards 
important sport fish, the report asserts that “…numbers of young white bass, walleye, 
and sauger impinged are approximately 0.2 percent of their adult populations in the 
region and represent an even smaller percentage loss of recruitment into the sport 
fishery.” After reviewing the 316(b) Demonstration and several annual environmental 
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(monitoring) reports, MPCA issued a Public Notice on November 27, 1980 relating to 
issuance of draft NPDES permit number MN0004006 to PINGP.  The Public Notice 
made clear that issuance of the permit was contingent upon construction of new cooling 
water intake and discharge structures “...to mitigate present impacts and minimize 
future impacts of the aquatic biota.” 

As discussed in Section 4.2, the NPDES permit issued to PINGP by the MPCA in 1981 
required NSP to modify its cooling water intake structure to reduce the mortality of 
entrained and impinged fish.  The MPCA directed NSP to retrofit its CWIS with fine-
mesh screens, a continuous low-pressure wash system, fish buckets/trays, and a fish 
return system.  The 1981 NPDES permit also imposed limits on plant flow/withdrawal of 
cooling water over the April 1 – June 30 period that were to go into effect once the new 
cooling water intake structure was completed and mandated operation with fine mesh 
screens over the period April 16 – August 31.   

These design changes and spring/early summer flow/withdrawal restrictions were 
intended to reduce both entrainment and impingement mortality.  The fine mesh 
screens and withdrawal limits were intended to reduce entrainment of early life stages 
of fish.  The lower through-screen velocities were intended to reduce both entrainment 
and impingement.  The fish return system was intended to minimize mortality of larval 
fish, juvenile fish, and adult fish impinged on the fine-mesh screens (and larger fish 
impinged on coarse-mesh screens).  NSP completed the MPCA-mandated 
modifications of the CWIS in 1983.   

The flow/withdrawal restrictions in the current NPDES permit mirror those imposed in 
1981, except for the month of April.  Based on studies conducted in the 1980s that 
showed low impingement rates and high impingement survival in April, NSP asked 
MPCA to apply the withdrawal restrictions on April 15 rather than April 1 and to raise the 
April withdrawal limit to 300 cfs (Bodensteiner 1991).  The NPDES permit issued to 
PINGP in December 1991 incorporated this recommendation, but tied higher April 
withdrawals to river flows.  Permits since 1991 have limited cooling water 
flow/withdrawals over the April 15-30 period to 300 cfs when river flow is 15,000 cfs or 
higher and 150 cfs when the river flow is lower than 15,000 cfs.  The current permit was 
changed to MGD.   

The current PINGP NPDES permit, like the 1981 permit, contains specific requirements 
related to intake screen operation.  The plant is allowed to operate with 3/8-inch mesh 
screens over the period September 1 – March 31, but must employ fine mesh (0.5 mm) 
screens over the April 1 – August 31 period to “minimize mortality of fish and other 
organisms” (NPDES Permit No. MN0004006, Chapter 6, Section 4.2).   

Thus the current PINGP NPDES permit (Attachment B), which was issued June 30, 
2006 and expires August 31, 2010, reflects major modifications in design and operation 
of the CWIS made in the early 1980s to minimize entrainment and impingement 
mortality and constitutes the current CWA Section 316(b) determination for PINGP.  For 
this reason, NMC concludes that impacts of impingement of fish and shellfish at the 
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PINGP CWIS are SMALL and warrant no mitigation beyond that already in place and 
required by the current NPDES permit.  

As discussed in Section 4.2, Xcel Energy has compiled information to demonstrate 
compliance with EPA’s Final Regulations for Cooling Water Intake Structures at Phase 
II Existing Facilities.  Xcel Energy has selected Compliance Alternative (2) of 40 CFR 
125.94(a) to meet the impingement and entrainment reduction requirements for PINGP.  
Alternative (2) requires that applicants demonstrate that existing design and 
construction technologies, operational measures, and/or restoration measures meet the 
impingement and entrainment performance standards.  Xcel Energy submitted a 
comprehensive demonstration study (CDS) in accordance with 40 CFR 125.95 that 
characterized impingement mortality and entrainment, described the operation of the 
CWIS, and asserted that the technologies and operational measures in place at PINGP 
satisfy the applicable requirements (performance standards) at 40 CFR 125.94.   

With regard to impingement, the CDS noted that 71.5 percent of juvenile and adult fish 
impinged on fine mesh screens at PINGP survive.  When the survival rate was adjusted 
for sampling-induced mortality, the survival rate increased to more than 80 percent.  
Operational measures (reduced rates of cooling water withdrawal in April, May, and 
June) were also assumed to substantially reduce impingement mortality during the 
period of highest larval densities.  The CDS concluded that “based on survival studies, 
sampling induced mortality studies, and operational measures, PINGP meets the 
impingement standards set forth by the 316(b) rule.”   

In January 2007, the U.S. Court of Appeals for the Second Circuit remanded the EPA’s 
2004 rule.  On July 9, 2007, EPA published a notice in the Federal Register (72 FR 130) 
formally suspending the Phase II regulation.   

Based on informal communications between Xcel Energy and MPCA, the agency 
completed a preliminary review of the 316(b) submittal before the Phase II regulation 
was suspended and determined that PINGP’s CWIS design and operation represented 
Best Technology Available.  MPCA has indicated, informally, that it has no plans to 
review the submittal further, pending further rulemaking.   

Attachment B contains relevant portions of the current NPDES permit.  Based on the 
existing 316(b) demonstration and determination as supported by the results of the 
recent studies, NMC concludes any environmental impact from impingement of fish and 
shellfish at PINGP is SMALL and does not require further mitigation. 
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4.5 HEAT SHOCK 

NRC 

“If the applicant’s plant utilizes once-through cooling or cooling pond heat dissipation systems, 
the applicant shall provide a copy of current Clean Water Act… 316(a) variance in accordance with 
40 CFR 125, or equivalent State permits and supporting documentation.  If the applicant cannot 
provide these documents, it shall assess the impact of the proposed action on fish and shellfish 
resources resulting from heat shock ….”  10 CFR 51.53(c)(3)(ii)(B) 

“…Because of continuing concerns about heat shock and the possible need to modify thermal 
discharges in response to changing environmental conditions, the impacts may be of moderate or 
large significance at some plants….”  10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 27 

 
NRC made impacts on fish and shellfish resources from heat shock a Category 2 issue, 
because of continuing concerns about thermal discharge effects and the possible need 
to modify thermal discharges in the future in response to changing environmental 
conditions (NRC 1996).  Information to be ascertained includes:  (1) type of cooling 
system (whether once-through or cooling pond), and (2) evidence of a CWA Section 
316(a) variance or equivalent state documentation. 

As described in Section 3.1.3, PINGP was designed to operate as a closed-cycle or 
open-cycle plant, depending on environmental conditions (river flow and water 
temperature) and certain operational constraints.  The plant withdraws condenser 
cooling water from the Mississippi River and discharges to the same waterbody 
approximately 0.5 mile downstream of the plant intake, to prevent recirculation of 
heated water.   

Section 316(a) of the Clean Water Act provides for alternate thermal effluent limitations 
when operators of facilities can demonstrate that state thermal standards are more 
stringent than necessary to assure “protection and propagation of a balanced 
indigenous population of fish and shellfish.”  These alternate thermal effluent limits 
represent a “variance” from established state water quality standards.   

NSP submitted its original 316(a) demonstration to MPCA in August 1978 (HDR 1978).  
The 316(a) demonstration concluded that “the thermal discharge resulting from past 
operation of PINGP has not caused appreciable harm to any aquatic organisms, and 
the protection and propagation of a balanced, indigenous biota has been maintained.  In 
the future, the discharge plume is predicted to cause neither appreciable harm nor 
adverse levels of impact to aquatic biota” (HDR 1978, page VII-3).  However, the 316(a) 
demonstration acknowledged that thermal modeling had shown the plant would not be 
able to meet proposed NPDES thermal limits under certain extreme circumstances and 
would be forced to seek a variance to the proposed thermal limits “to meet the thermal 
criteria without derating the plant” (HDR 1978, page I-6).   

After reviewing the 316(a) Demonstration and several annual environmental 
(monitoring) reports, MPCA issued a Public Notice on November 27, 1980 relating to 



Prairie Island Nuclear Generating Plant 
License Renewal Application 

Appendix E - Environmental Report 
 

ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED Page 4-20 
ACTION AND MITIGATING ACTIONS 

issuance of draft NPDES permit number MN0004006 to PINGP.  The Public Notice 
made clear that issuance of the permit was contingent upon construction of new cooling 
water intake and discharge structures “to mitigate present impacts and minimize future 
impacts of the aquatic biota.” 

The NPDES permit issued to PINGP by the MPCA in 1981 noted that it would be 
necessary for NSP to build a “new discharge structure downstream from Barney’s Point 
to reduce the potential for cold shock.”  The 1981 permit contained interim thermal 
limitations for operation prior to completion of the new discharge structure, and final 
limitations, which were to take effect on the day the discharge structure became 
operational.  The 1981 NPDES permit included requirements to: 

• Operate all cooling towers to the maximum practical extent from April 1 through 
November 30 so that the temperature of receiving waters immediately below Lock 
and Dam 3 is raised no more than 5°F above “natural” (ambient upstream) and in no 
case exceeds a daily average temperature of 86°F.   

• Not raise the mixed river temperature immediately below Lock and Dam 3 above 
43°F for an extended period of time after the fall trigger point (average upstream 
ambient river temperature at or below 43°F for five consecutive days).  Should 
temperature equal or exceed 43°F immediately below Lock and Dam 3 for two 
consecutive days, NSP must notify the Director of MPCA and Minnesota Department 
of Natural Resources.   

• Minimize to the extent practical abrupt temperature changes in the discharge to 
reduce the potential for cold shock in receiving water.   

• Monitor mixed river temperature immediately below Lock and Dam 3 continuously. 

The new discharge structure, completed in 1983, was designed specifically to be 
protective of local fish populations.  Its design incorporated features intended to 
promote mixing of the heated effluent with receiving water and eliminate recirculation to 
the intake area.  The terminus (sluice gates) of the new discharge canal was 2,150 feet 
downstream of the original discharge canal and used underground pipes to convey 
heated effluent from the discharge structure to the Mississippi River.  The new 
discharge canal is closed off from the Mississippi River by a dike, whereas the original 
discharge canal was open to the Mississippi River.  Heated effluent moves through the 
discharge pipes to the river at a velocity of 8 to 10 feet per second, which ensures rapid 
mixing and prevents fish from entering the pipes and moving into the discharge canal.  
The new configuration was also intended to prevent recirculation of heated water back 
to the intake area, removing a possible attractant to fish and increasing system 
efficiency (Stone & Webster 1983).   

Permits issued to NSP prior to 1991 required PINGP to operate all cooling towers to the 
maximum practical extent from April 1 through October 31 so as not to raise the 
temperature of the receiving waters immediately below Lock and Dam 3 by more than 
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5°F above ambient.  They also established a year-round limit of 86°F (daily average) on 
the temperature of the receiving waters.  Based on results of fish studies conducted by 
NSP and submitted to MPCA, the permit issued in 1991 relaxed this requirement, 
requiring only that cooling towers be operated (the word “all” was removed) so as to 
meet the 5°F and 86°F limits.  To ensure that cooling towers were operated during 
extremely warm periods, MPCA retained the requirement that all cooling towers would 
be operated in the event that ambient river temperatures reached 78°F for two 
consecutive days.   

Thermal limitations in the current NPDES permit, issued in June 2006, are similar to 
those in the 1991 and 1995 permits.  Thermal limits in the current permit are keyed to 
temperatures in the Mississippi River up- and downstream of the plant and are referred 
to in the permit as spring and fall “trigger points.”  From April 1 through the fall “trigger 
point” (when daily average upstream river temperature falls below 43°F for five 
consecutive days) PINGP is required to operate cooling towers in such a way that:  

• Water temperature below Lock and Dam 3 (Outfall SW 001) is not raised more than 5 
degrees above ambient (upstream) temperature, and  

• Water temperature below Lock and Dam 3 (Outfall SW 001) does not exceed a daily 
average of 86°F 

Also, if ambient (upstream) temperatures reach or exceed 78°F for two days, PINGP is 
required to operate cooling towers “to the maximum extent practicable” (NPDES Permit 
No. MN0004006, Chapter 6, Section 2.3), meaning two cooling towers per operating 
unit.   

From the date of the fall trigger point (see above) through March 31, PINGP is not 
allowed to raise the temperature of the water below Lock and Dam 3 (Outfall SW 001) 
above 43°F “for an extended period of time” (NPDES Permit No. MN0004006, Chapter 
6, Section 2.4).  Should the temperature exceed 43°F for two consecutive days, PINGP 
is required to notify both the Minnesota Pollution Control Agency and the Minnesota 
Department of Natural Resources, and, having done so, may be required to operate 
cooling towers until such time as the 43°F criteria is met.  From April 1 or once the 
spring trigger point (>43°F for five consecutive days) is reached, plant thermal limits 
default to those of Section 2.3, above (maximum discharge temperature of 86°F, 
maximum delta-T of 5°F).   

The current NPDES permit therefore reflects fishery study data and subsequent major 
modifications to the discharge structure in the early 1980s and subsequent NPDES-
related changes in plant operations designed to reduce thermal impacts to aquatic 
populations, specifically the potential for fish kills in the discharge canal due to sudden 
temperature changes.  Based on the 316(a) variance and supporting documentation, 
and consistent with the thermal effluent limitations in the current NPDES permit, NMC 
concludes that heat shock impacts are SMALL and no further mitigation is necessary. 
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4.6 IMPACTS OF REFURBISHMENT ON TERRESTRIAL RESOURCES 

NRC 

The environmental report must contain an assessment of “…the impacts of refurbishment and 
other license renewal-related construction activities on important plant and animal habitats….”  10 
CFR 51.53(c)(3)(ii)(E) 

“…Refurbishment impacts are insignificant if no loss of important plant and animal habitat 
occurs.  However, it cannot be known whether important plant and animal communities may be 
affected until the specific proposal is presented with the license renewal application….”  10 CFR 
51, Subpart A, Appendix B, Table B-1, Issue 40 

“…If no important resources would be affected, the impacts would be considered minor and of 
small significance.  If important resources could be affected by refurbishment activities, the 
impacts would be potentially significant….”  NRC 1996 

 
NRC made impacts to terrestrial resources from refurbishment a Category 2 issue, 
because the significance of ecological impacts cannot be determined without 
considering site- and project-specific details (NRC 1996, Section 3.6).  Aspects of the 
site and project to be ascertained are: (1) the nature of refurbishment activities, (2) the 
identification of important ecological resources, and (3) the extent of impacts to plant 
and animal habitats. 

The only license-renewal related construction activities anticipated are those associated 
with the replacement of the Unit 2 steam generators in 2013, as discussed in Section 
3.2.  These one-time activities would occur in a developed area that is devoid of natural 
habitats.  Foraging birds such as pigeons and European starlings, which are especially 
common in developed areas of PINGP, could be temporarily displaced by noise, 
machinery, and personnel associated with refurbishment activities, but such 
disturbances would be temporary and minor.   

Peregrine falcons (state-listed as threatened), have nested on the Unit 1 containment 
dome at PINGP annually since 1997.  More than 30 peregrine falcons have fledged 
from this nest since 1997.  The peregrine falcon nesting season at PINGP extends 
roughly from March through July.  Peregrine falcons vary greatly in responsiveness to 
human activities, depending on individual characteristics and environmental 
circumstances.  Breeding pairs in remote locations are especially sensitive to human 
disturbance, while those in areas frequently visited by humans or urban areas become 
habituated to close human activities.  Many cities in North America have recently had 
peregrine falcons nesting on ledges of tall buildings and under bridges in densely 
populated urban areas (UM 2002, White et al. 2002).  Refurbishment activities during 
the nesting season could startle nesting peregrine falcons at PINGP, but these birds 
have presumably become habituated to activities at PINGP, including movement of 
personnel and machinery and loud noise.  In addition, the nest is not near the ground 
but is instead high atop the containment dome, which serves to mitigate potential 
disturbances that might occur if the nest were lower.  Furthermore, Xcel Energy plans to 
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conduct the Unit 2 steam generator replacement outside the March through July falcon 
breeding period.  Thus, the steam generator replacement project will not impact falcon 
breeding activities.  In summary, NMC concludes that impacts to terrestrial resources 
from refurbishment activities would be SMALL and do not warrant mitigation. 



Prairie Island Nuclear Generating Plant 
License Renewal Application 

Appendix E - Environmental Report 
 

ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED Page 4-24 
ACTION AND MITIGATING ACTIONS 

4.7 THREATENED AND ENDANGERED SPECIES 

NRC 

“Additionally, the applicant shall assess the impact of the proposed action on threatened or 
endangered species in accordance with the Endangered Species Act.”  10 CFR 51.53(c)(3)(ii)(E) 

“Generally, plant refurbishment and continued operation are not expected to adversely affect 
threatened or endangered species.  However, consultation with appropriate agencies would be 
needed at the time of license renewal to determine whether threatened or endangered species are 
present and whether they would be adversely affected.”  10 CFR 51, Subpart A, Appendix B, Table 
B-1, Issue 49 

 
NRC made impacts to threatened and endangered species a Category 2 issue because 
the status of many species is being reviewed, and site-specific assessment is required 
to determine whether any identified species could be affected by refurbishment activities 
or continued plant operations through the renewal period.  In addition, compliance with 
the Endangered Species Act requires consultation with the appropriate federal agency 
(NRC 1996, Sections 3.9 and 4.1). 

Section 2.3.1 of this Environmental Report describes the aquatic communities of Pool 3 
of the Mississippi River, including Sturgeon Lake.  Section 2.3.2 describes important 
terrestrial habitats at PINGP and along the associated transmission corridors.  Section 
2.3.3 discusses threatened or endangered species that occur or may occur in the 
vicinity of PINGP and along associated transmission corridors.   

In May 2007, NMC submitted a request to Minnesota DNR’s Natural Heritage and 
Nongame Research Program seeking information on special-status plant and animal 
species in the vicinity of PINGP and associated transmission corridors.  Minnesota DNR 
subsequently sent NMC information on occurrences of special-status species within a 
mile of the PINGP boundary and within a mile of PINGP transmission corridors (MN 
DNR 2007a, b).  For the purposes of its environmental review, Minnesota DNR 
considered species in Township 113N, Range 15W, Sections 4 and 5 to be within one 
mile of the plant boundary.  One federally listed species (Higgins Eye pearlymussel) and 
six state-listed species [peregrine falcon, Blanding’s turtle, paddlefish, mucket (mussel), 
washboard (mussel), and butterfly (mussel)] were identified as occurring within one mile 
of PINGP and are the focus of the discussion of potential operational impacts that 
follows.   

Higgins Eye pearlymussel  

Mussel surveys conducted by the Corps of Engineers in 1986, 1999, 2000, and 2003 
did not reveal any Higgins' eye pearlymussels in the area around Lock and Dam 3 
(USACE 2006).  However, this species has been cultured (reared in cages) and recently 
re-introduced into lower Pool 4 and both upper and lower Pool 3 (Sturgeon Lake) of the 
Mississippi River (USACE 2004; USACE 2006).  The Sturgeon Lake relocation site, 
where 195 sub-adult Lampsilis higginsii were placed in 2003 and 1,400 more sub-adults 
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were placed in 2005 (Mussel Coordination Team 2005), is approximately 0.5 mile up-
river of the PINGP Intake Screenhouse.   

The life cycle of L. higginsii is complicated, with sessile adults releasing planktonic 
larvae (known as glochidia) that are parasitic, attaching to the gills of fish (FWS 2004a).  
Glochidia develop on the gills of host fish for several weeks and drop off as juveniles, 
ultimately settling on suitable substrate and (if successful) growing into adults.  In the 
genus Lampsilis, the mantle of the female grows into a ribbon-like appendage that 
resembles a minnow and is believed to have evolved to attract fish hosts (FWS 2004a).  
Females are known to expel glochidia in the presence of these fish, increasing the 
likelihood that they will attach to fish gills and survive (FWS undated).  Sauger, walleye, 
yellow perch, largemouth bass, smallmouth bass, and freshwater drum all serve as 
hosts for Higgins eye glochidia (FWS 2004b).  When glochidia are released into the 
water column in the absence of fish, survival is greatly reduced.   

State (MN DNR) and federal (FWS and USACE) agency partners determined that the 
area 0.5 mile north of the PINGP intake was suitable area for the relocation of L. 
higginsii, notwithstanding the fact that it was a short distance upstream of the plant’s 
intake.  Sub-adult higginsii planted upstream of the PINGP intake screenhouse in 2003 
reached adulthood (sexual maturity) in 2005 (FWS 2006a) and are assumed to be 
releasing glochidia into Sturgeon Lake.  It is conceivable that some larval higginsii will 
be carried downstream into the power plant’s intake screenhouse.  It should be noted, 
however, that mortality rate of early life stages of mussels is very high under the best of 
circumstances, and glochidia that do not attach to fish hosts soon after being released 
have a very low probability of survival.   

Peregrine falcon 

A pair of peregrine falcons has nested in a nest box on the Unit 1 containment dome 
annually since 1997, and over 30 falcons have fledged from the nest since then.  As 
discussed in Section 4.6, peregrine falcons vary greatly in responsiveness to human 
activities, depending on individual characteristics and environmental circumstances.  
The falcons nesting on the Unit 1 containment dome have apparently become 
habituated to activities at PINGP, including movement of personnel and machinery and 
loud noise.  For the reasons discussed in Section 4.6, refurbishment activities would 
have no impacts on this species.  Similarly, continued operation of PINGP is unlikely to 
affect peregrine falcons.  

Blanding’s turtle 

Blanding's turtles (Emydoidea blandingii), state listed as threatened, might occur on or 
near the PINGP site, particularly in sloughs, lakes, and marshes.  A single Blanding’s 
turtle was observed in 1989 crossing County Road 18 near the site (MN DNR 2007a).  
In Minnesota, Blanding’s turtles are primarily marsh and pond inhabitants.  Calm, 
shallow water bodies with mud bottoms and abundant aquatic vegetation (cattails, water 
lilies, etc.) are preferred, and extensive marshes bordering rivers provide excellent 
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habitat.  Small temporary wetlands (those that dry up in the late summer or fall) are 
frequently used in spring and summer.  Nesting in Minnesota typically occurs during 
June.  Nests are dug by females in open sandy uplands, and 6-15 eggs are laid.  
Nesting can occur as much as a mile from wetlands.  After a development period of 
approximately two months, hatchlings leave the nest from mid-August through early-
October.  In late autumn (typically November), Blanding’s turtles bury themselves in the 
substrate of deeper wetlands to overwinter (MN DNR 2007c).   

As discussed in Section 2.3.1.2, the Minnesota side of Pool 3 is associated with a broad 
floodplain that encompasses a variety of lentic and wetland habitats including small 
ponds, shallow lakes, shallow marshes, and deep-water marshes.  Many of these areas 
could provide habitat for Blanding’s turtles.  The site proper provides very little potential 
habitat.  Given that more-optimal habitat for the species is available all along the 
western shore of Pool 3 and that Xcel Energy biologists have never observed 
Blanding’s turtles on the plant property, continued operation of PINGP is not expected 
to affect this species.  

Paddlefish 

Northern States Power and Xcel Energy have conducted fish studies in the Mississippi 
River (Sturgeon Lake) since the 1970s to assess impacts of PINGP operation.  With the 
exception of state-listed paddlefish, (see Section 2.3.3), no state- or federally-listed fish 
species has been collected or observed in more than 30 years of monitoring.  
Paddlefish in the Dakotas, Minnesota, and Wisconsin spawn in the spring over clean 
gravel or cobble in rivers with strong currents (high or rising flow is critical).  Sturgeon 
Lake, a backwater of the Mississippi River, does not provide spawning habitat for the 
paddlefish, and as a result eggs and young of the species are not likely to be affected 
by PINGP operation.   

State-listed mussels 

Three state-listed mussel species, all classified as threatened by Minnesota DNR, are 
known to occur in the Mississippi River and its backwaters in the vicinity of PINGP:  
mucket, washboard, and butterfly (Table 2.3-1; MN DNR 2007a).  Several more species 
(e.g., ebonyshell and yellow sandshell) may also be present, but only dead specimens 
and shells have been collected in recent years (MN DNR 2007a).   

Although the MN DNR report provided information on known occurrences, it did not 
provide detailed information on the abundance (or relative abundance) of these species 
in the Pool 3/Sturgeon Lake area.  Based on the fact that all three are state listed, they 
are presumed to be uncommon to rare.  As is the case with Lampsilis higginsii, these 
Unionid species have planktonic, parasitic larvae that attach to the gills or fins of host 
fish (FWS 2006b).  The planktonic larvae of all three species could be entrained at the 
PINGP intake screenhouse.  As suggested previously, freshwater mussel larvae 
experience high rates of mortality under the best of circumstances and are not likely to 
survive unless they attach to host fish soon after being released.   
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Plant operations are not expected to change significantly over the license renewal term 
and are not expected to jeopardize any threatened or endangered species. Similarly, 
the continued operations of PINGP transmission lines and the vegetation management 
practices along these lines (which would continue irrespective of license renewal) are 
not believed to jeopardize any threatened or endangered species.  No critical habitats 
have been identified on the site or transmission corridors. 

As discussed in Section 4.6, refurbishment activities at PINGP during the license 
renewal term are not expected to adversely impact important habitats and special-status 
species, and no further analysis of refurbishment-related impacts is applicable.   

NMC has initiated contacts with the Minnesota Department of Natural Resources and 
the U.S. Fish and Wildlife Service requesting information on any listed species or critical 
habitats that might occur on the PINGP site or along the associated transmission 
corridors, with particular emphasis on species that might be adversely affected by 
continued operation over the license renewal period.  Contact letters are provided in 
Attachment C. 

Renewal of the PINGP license is not expected to jeopardize the continued existence of 
any threatened or endangered species or result in the destruction or adverse 
modification of any critical habitat.  Because current operational practices will not be 
affected by license renewal, NMC concludes that impacts to threatened or endangered 
species from license renewal would be SMALL and do not warrant mitigation.  
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4.8 AIR QUALITY DURING REFURBISHMENT (NON-ATTAINMENT OR 
MAINTENANCE AREAS) 

NRC 

“If the applicant’s plant is located in or near a nonattainment or maintenance area, an assessment 
of vehicle exhaust emissions anticipated at the time of peak refurbishment workforce must be 
provided in accordance with the Clean Air Act as amended.” 10 CFR 51.53(c)(3)(ii)(F) 

“…Air quality impacts from plant refurbishment associated with license renewal are expected to 
be small.  However, vehicle exhaust emissions could be cause for concern at locations in or near 
nonattainment or maintenance areas.  The significance of the potential impact cannot be 
determined without considering the compliance status of each site and the numbers of workers 
expected to be employed during the outage….”  10 CFR 51, Subpart A, Appendix B, Table B-1, 
Issue 50 

 
NRC made impacts to air quality during refurbishment a Category 2 issue because 
vehicle exhaust emissions could be cause for some concern, and a general conclusion 
about the significance of the potential impact could not be drawn without considering the 
compliance status of each site and the number of workers expected to be employed 
during an outage (NRC 1996). 

Activities associated with refurbishment at PINGP are discussed in Section 3.2.  Several 
temporary buildings would be built, including a facility for preparing the steam 
generators, office space for construction contractors, and a decontamination building.  
Warehouse(s) would also be built on site and would remain after the steam generator 
replacement outage.  NMC anticipates that there would be ample parking space for the 
refurbishment workforce.  Any construction would occur within the existing plant 
boundaries.  There would be no clearing of previously-undisturbed areas.  No road 
improvements would be required because the steam generators would arrive via barge 
and be offloaded to a self-propelled nuclear transporter capable of traveling on existing 
site roads without damage.  Because any construction areas would be limited to the 
PINGP site, the construction period would last approximately 80 days, and best 
management practices would be used, fugitive dust resulting from construction activities 
would be minimal. 

Construction equipment would generate exhaust emissions as would the vehicles of 
refurbishment and refueling personnel.  Temporary and localized increases in 
atmospheric concentrations of NOx, CO, VOCs, and particulate matter would result.  
NRC determined that vehicle emissions from refurbishment activities occurring in 
geographical areas of poor or marginal air quality could be cause for concern, based on 
a refurbishment and refueling workforce of 2,300 and duration of 9 months.  As 
described in Section 3.2, replacement of the Unit 2 steam generators is expected to last 
approximately 80 days and require 750 workers.   

NMC assumes that the entire refurbishment workforce would come from outside the 
50-mile radius and reside throughout the 50-mile radius.   
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As discussed in Section 2.10, the EPA has established National Ambient Air Quality 
Standards (NAAQS) for six common pollutants and has designated all areas of the 
United States as having air quality better than (attainment) or worse than (non-
attainment) the NAAQS.  PINGP is located in Goodhue County, Minnesota, which is 
part of the Southeast Minnesota-La Crosse (Wisconsin) Interstate Air Quality Control 
Region (AQCR) (40 CFR 81.66).  The AQCR is in attainment for all criteria pollutants, 
as are all counties in Minnesota (40 CFR 81.324).  

The closest maintenance area to PINGP is Dakota County for lead, sulfur dioxide, and 
carbon monoxide.  Refurbishment activities would not result in any lead emissions, and 
therefore would not have the potential to endanger the Dakota County lead attainment 
status.  Olmsted County (also part of the Southeast Minnesota-La Crosse AQCR), 
directly south of Goodhue County is a maintenance area for sulfur dioxide and PM10.  
Other maintenance areas in the vicinity include multiple counties in the Minneapolis-St. 
Paul Intrastate AQCR (for carbon monoxide and sulfur dioxide) and Ramsey County 
(Minneapolis-St. Paul Intrastate AQCR) for PM10 (40 CFR 81.324).  

As noted in Section 3.3 of the GEIS (NRC, 1996), a conformity analysis is required for 
each pollutant where the total of direct and indirect emissions caused by a proposed 
federal action would exceed established threshold emission levels in a non-attainment 
or maintenance area.  Federal conformity rules are defined in 40 CFR Parts 51 and 93.   

As discussed in Section 3.2, the refurbishment outage would take place in fall 2013.  All 
construction activities would take place in Goodhue County.  Construction worker 
commuter traffic would travel from areas within the 50-mile radius and converge on 
Goodhue County.  Assuming each of the 750 workers would travel an average of 50 
miles daily commuting to and from PINGP; this would result in an additional 37,500 
vehicle miles within the region.  In 2005, the average number of vehicle miles traveled 
within Goodhue County was 1,766,701 per day (Mn/DOT 2006).  Its close proximity to 
large job concentrations in the Twin Cities and Rochester has led to steady growth in 
population which is expected to continue (Goodhue County Transportation Plan 
Steering Committee 2004).  The additional number of vehicle miles that would be 
traveled in the region per day (37,500) during refurbishment represents 2.1 percent of 
the total miles traveled daily in Goodhue County alone.  Because the construction 
workforce would travel from all over the 50-mile region, the amount of pollutants emitted 
from commuter traffic would be SMALL compared with total vehicular emissions in the 
region.  The increase in the amount of vehicle travel, and consequently, vehicle 
emissions in Goodhue County would also be insignificant.  Because Goodhue County is 
in attainment for all criteria pollutants; construction and vehicular emissions would not 
significantly deteriorate air quality in the area and a conformity analysis is not required. 

NRC’s screening analysis in the GEIS determined that emissions from 2,300 vehicles 
may exceed the thresholds for carbon monoxide, oxides of nitrogen, and volatile organic 
compounds in nonattainment and maintenance areas, and that the amount of road dust 
generated by the vehicles traveling to and from work would exceed the threshold for 
PM10 in serious nonattainment areas.  Dakota, Olmsted, and Ramsey counties are not 
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serious nonattainment areas, and the number of workers (750) required for PINGP 
refurbishment is estimated to be less than one third the number assumed in the GEIS.  
The refurbishment duration is also much shorter than the time frame assumed in the 
GEIS.   

The disturbed area for the new facilities and laydown areas is expected to be less than 
10 acres.  During site excavation and grading, some particulate matter in the form of 
fugitive dust would be released into the atmosphere, but fugitive dust consists primarily 
of large particles that settle quickly and thus have minimal adverse public health effects.  
Because construction would probably occur within an existing plant yard, much less site 
preparation would be necessary than for a previously undisturbed site.  Because of the 
(1) small size of the disturbed area, (2) relatively short construction period, 
(3) availability of paved roadways at existing facilities, and (4) use of the best 
management practices (such as seeding and wetting), fugitive dust resulting from these 
construction activities should be minimal.  Air quality impacts from refurbishment 
activities are expected to be SMALL and would not warrant mitigation.  



Prairie Island Nuclear Generating Plant 
License Renewal Application 

Appendix E - Environmental Report 
 

ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED Page 4-31 
ACTION AND MITIGATING ACTIONS 

4.9 IMPACT ON PUBLIC HEALTH OF MICROBIOLOGICAL ORGANISMS 

NRC 

“If the applicant’s plant uses a cooling pond, lake, or canal or discharges into a river having an 
annual average flowrate of less than 3.15×1012 ft3/year (9×1010 m3/year), an assessment of the 
impact of the proposed action on public health from thermophilic organisms in the affected water 
must be provided.”  10 CFR 51.53(c)(3)(ii)(G) 

“These organisms are not expected to be a problem at most operating plants except possibly at 
plants using cooling ponds, lakes, or canals that discharge to small rivers.  Without site-specific 
data, it is not possible to predict the effects generically.”  10 CFR 51, Subpart A, Appendix B, 
Table B-1, Issue 57 

 
NRC designated impacts to public health from thermophilic organisms a Category 2 
issue, requiring plant-specific analysis, because the magnitude of the potential public 
health impacts associated with thermal enhancement of such organisms, particularly 
Naegleria fowleri, could not be determined generically.  NRC noted in the GEIS that 
impacts of nuclear power plant cooling towers and thermal discharges are considered to 
be of small significance if they do not enhance the presence of microorganisms that are 
detrimental to water quality and public health (NRC 1996, Section 4.3.6).  Information to 
be ascertained includes:  (1) thermal conditions for the enhancement of Naegleria 
fowleri; (2) thermal characteristics of the Mississippi River; (3) thermal discharge 
temperature; and (4) impacts to public health. 

NRC requires [10 CFR 51.53(c) (ii)(G)] an assessment of the potential impact of 
thermophillic organisms in receiving waters on public health if a nuclear power plant 
uses cooling ponds, cooling lakes, or cooling canals or discharges to a river with an 
average annual flow rate less than 3.15 x 1012  cubic feet per year.  Because the 
Mississippi River has an average flow rate of 5.8 ×1011 cubic feet per year at U.S. 
Geological Survey Prescott gauging station upstream of PINGP (USGS 2006), the 
Mississippi River would be considered a small river at PINGP under NRC’s definition.  It 
is also relevant because the Mississippi River in the vicinity of PINGP is used by the 
public for recreation, including swimming, boating, and fishing (AEC 1973). 

Organisms of concern include the enteric pathogens Salmonella and Shigella, the 
Pseudomonas aeruginosa bacterium, thermophilic Actinomycetes (“fungi”), the many 
species of Legionella bacteria, and pathogenic strains of the free-living Naegleria 
amoeba. 

During the early 1980s, PINGP identified the presence of the parasitic amoeba 
Naeglaria at high population densities within the plant’s circulating water system.  In 
cooperation with the Minnesota Pollution Control Agency and Minnesota Department of 
Natural Resources, PINGP conducted chlorination and subsequent dechlorination of the 
circulating water system in August 1980, September 1981, and August 1983 (NSP 
1981a, NSP 1981b, and NSP 1983).  The chlorination processes were successful in 
controlling and reducing the populations of the organisms, however the dechlorination 
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process does impact the fish populations in the Mississippi River.  Although the 
Minnesota Department of Health did not consider the presence of the organism to be a 
public health threat, it was recognized as an occupational health hazard and plant 
personnel were instructed to wear protective equipment when in contact with the 
circulating water system components (NRC 1980).  PINGP continues to periodically 
treat the circulating water system to control microbiological organisms and zebra 
mussels in accordance with the NPDES permit requirements (MPCA 2006). 

Bacteria pathogenic to humans have evolved to survive in the digestive tracts of 
mammals and accordingly have optimum temperatures of around 99°F (Joklik and 
Smith 1972).  Many of these pathogenic microorganisms (e.g., Pseudomonas, 
Salmonella, and Shigella) are ubiquitous in nature, occurring in the digestive tracts of 
wild mammals and birds (and thus in natural waters), but are usually only a problem 
when the host is immunologically compromised.  Thermophilic bacteria generally occur 
at temperatures from 77°F to 176°F, with maximum growth at 122°F to 140°F (Joklik 
and Smith 1972). 

Heat dissipation at PINGP can be achieved by three separate modes.  Closed-cycle or 
helper-cycle modes dissipate heat by utilizing four mechanical draft cooling towers.  The 
open-cycle mode pipes condenser/circulating water and cooling water to the Mississippi 
River via the discharge basin to the discharge canal (see Section 3.1.3 for detailed 
description of the condenser cooling systems).  To determine the ambient river water 
temperature, assess the plant’s thermal input, and assure compliance with NPDES 
thermal discharge requirements, river water is monitored by PINGP at multiple 
locations.  Temperatures are monitored at the discharge canal, the plant intake 
structure, main river channel (upstream), Sturgeon Lake (upstream), and immediately 
downstream of Lock and Dam 3 (MPCA 2006).  The highest temperatures at the station 
upstream of the plant intake structure were as follows: 

2000 2001 2002 2003 2004 2005 

81.0˚F 86.0˚F 82.1˚F 79.8˚F 78.4˚F 82.7˚F 

(July 9) (August 8), (July 8) (August 22) (July 22) (July 16) 

ESWQD 2000, 2001, 2002, 2003, 2004, 2005 

The highest temperature measured over the same period downstream of the plant at 
the Lock and Dam 3 monitoring station, was 86.4˚F in 2001 (August 9).  The highest 
daily maximum temperature measured at the plant’s discharge canal from January 2003 
through December 2004 was 99˚F, recorded on July 28, 2003.  The entire length of the 
discharge canal and adjoining portions of the Mississippi River are within the plant’s 
exclusion zone, however, and there is no public access to these areas.   

Water at these temperatures could, in theory, allow limited survival of thermophilic 
microorganisms, but are well below the optimal temperature range for growth and 
reproduction of thermophilic microorganisms.  The probability of the presence of 
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thermophilic microorganisms due to plant operations is low.  Given the thermal 
characteristics at the PINGP discharge and the fact that NMC periodically chlorinates 
the circulating water system, NMC does not expect PINGP operations to stimulate 
growth or reproduction of thermophilic organisms.  Under certain circumstances, these 
organisms might be present in limited numbers in the station’s discharge, but would not 
be expected in concentrations high enough to pose a threat to recreational users of the 
Mississippi River. 

NMC wrote the Minnesota Department of Health on January 25, 2008, requesting 
information on any studies that may have been conducted on thermophilic 
microorganisms in the Mississippi River and any concerns the agency may have relative 
to these organisms.  A copy of the letter is included in Attachment E of this 
environmental report.  NMC is not aware of reported cases of illness caused by 
Naegleria or Legionella at, in the vicinity, or downstream of the plant.  Therefore, NMC 
concludes that the impact of thermophilic organisms is SMALL and does not warrant 
mitigation.  
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4.10 ELECTROMAGNETIC FIELD – ACUTE EFFECTS 

NRC 

The environmental report must contain an assessment of the impact of the proposed action on 
the potential shock hazard from transmission lines  “...[i]f the applicant's transmission lines that 
were constructed for the specific purpose of connecting the plant to the transmission system do 
not meet the recommendations of the National Electric Safety Code for preventing electric shock 
from induced currents…” 10 CFR 51.53(c)(3)(ii)(H) 

“…Electrical shock resulting from direct access to energized conductors or from induced charges 
in metallic structures have not been found to be a problem at most operating plants and generally 
are not expected to be a problem during the license renewal term.  However, site-specific review is 
required to determine the significance of the electric shock potential at the site….”  10 CFR 51, 
Subpart A, Table B 1, Issue 59 

 
NRC made impacts of electric shock from transmission lines a Category 2 issue 
because, without a review of each plant’s transmission line conformance with the 
National Electrical Safety Code (NESC) criteria (IEEE 1997), NRC could not determine 
the significance of the electric shock potential.  This section provides an analysis of the 
PINGP transmission lines in conforming with the NESC standard.  NRC does not define 
the phrase “transmission line” in its regulations at 10 CFR 51.53(c)(3)(ii)(H), but does 
indicate in the GEIS that transmission lines use voltages of about 115/138 kilovolts (kV) 
and higher (NRC 1996, Section 4.5.1).  As indicated in the regulation above, the 
transmission lines of concern to license renewal are those constructed to connect the 
plant switchyard to the existing transmission system and reviewed as part of the 
construction permit for the plant (NRC 1996, Section 4.5; NRC 2000, Section 4.13). 

Objects located near transmission lines can become electrically charged due to their 
immersion in the lines’ electric field.  This charge results in a current that flows through 
the object to the ground.  The current is called “induced” because there is no direct 
connection between the line and the object.  The induced current can also flow to the 
ground through the body of a person who touches the object.  An object that is insulated 
from the ground can actually store an electrical charge, becoming what is called 
“capacitively charged.”  A person standing on the ground and touching a vehicle or a 
fence receives an electrical shock due to the sudden discharge of the capacitive charge 
through the person’s body to the ground.  After the initial discharge, a steady-state 
current can develop, the magnitude of which depends on several factors, including the 
following: 

• the strength of the electric field which, in turn, depends on the voltage of the 
transmission line as well as its height and geometry 

• the size of the object on the ground 

• the extent to which the object is grounded. 
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In 1977, the NESC adopted a provision that describes how to establish minimum 
vertical clearances to the ground for electric lines having voltages exceeding 98-kilovolt 
(kV) alternating current to ground.1  The clearance must limit the induced current2 due 
to electrostatic effects to 5 milliamperes if the largest anticipated truck, vehicle, or 
equipment were short-circuited to ground.  By way of comparison, the setting of ground 
fault circuit interrupters used in residential wiring (special breakers for outside circuits or 
those with outlets around water pipes) is 4 to 6 milliamperes.   

As described in Section 3.1.3, there are four 345-kilovolt (kV) lines and one 161-kV line 
which distribute power from PINGP to the electric grid.  The following portions of lines 
connecting PINGP to the grid were considered in the analysis: 

• Line No. 0976 – PINGP to Blue Lake (345 kV) 

• Line No. 0979 – Short connection to the pre-existing Adams line (345 kV) 

• Line No. 0986 – Short connection to the pre-existing Red Rock 1 line (345 kV) 

• Line No. 0987 – PINGP to Red Rock 2 (345 kV) 

• Line No. 5302 – PINGP to Spring Creek (161 kV) 

The analysis of these transmission lines began by identifying all road crossings and 
selecting the lowest clearance locations for analysis.  These limiting cases represent 
locations along the line where the potential for current-induced shock would be greatest.  
Once the limiting cases were identified, the electric field strength was calculated for the 
transmission line at that location, and the induced current calculated at the point of the 
highest electric field strength.  Had the induced current of the limiting cases exceeded 
the NESC limit, additional analyses would have been performed to identify all locations 
with the potential to exceed the limit. 

The electric field strength and induced current were calculated using a computer code 
called ACDCLINE, produced by the Electric Power Research Institute.  The results of 
this computer program have been field-verified through actual electric field 
measurements by several utilities.  The input parameters included design features of 
the limiting-case scenario and the NESC requirement that conductor sag be determined 
at a minimum conductor temperature of 120°F.  The sag measurements were taken 
from plan-and-profile drawings for the five lines and input into ACDCLINE.  For analysis 
purposes, the maximum vehicle size under the lines is considered to be a tractor-trailer 
of 8.5 feet in width, 12 feet average height, and 65 feet long. 

The analytical results for each line are summarized in Table 4.10-1.  The analysis 
determined that the maximum values for the five transmission lines are in compliance 

 
1 Part 2, Rules 232C1c and 232D3c.
2 The NESC and the GEIS use the phrase “steady-state current,” whereas 10 CFR 51.53(c)(3)(ii)(H) uses the phrase 
“induced current.”  The phrases mean the same here. 
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with the NESC and below the NESC limit of 5 milliamperes (TtNUS 2007).  As shown in 
the table, the highest induced current was calculated to be 4.43 milliamperes for Line 
No. 0976 – PINGP to Blue Lake.   

Xcel Energy, which owns and operates the PINGP 345-kV transmission lines, and Great 
River Energy, which owns and operates the 161-kV line to Spring Creek, conduct 
surveillance and maintenance inspections on a regular basis to assure that design 
ground clearances will not change.  These procedures include routine ground 
inspections and aerial patrols by aircraft.  The corridors are checked for encroachments, 
broken conductors, broken or leaning structures, and signs of burnt trees, any of which 
would be evidence of clearance problems.  Ground inspections include examination for 
clearance at questionable locations, integrity of structures, and surveillance for dead or 
diseased trees that might fall on the transmission line.  Problems noted during 
inspections are brought to the attention of the appropriate organizations for corrective 
action. 

As a result of this analysis performed in accordance with the requirements of 10 CFR 
51, NMC concludes that electric shock is of SMALL significance for the PINGP 
transmission lines because the magnitude of the induced currents does not exceed the 
NESC standard.  Mitigation measures are not warranted because there is adequate 
clearance between energized conductors and the ground.  These conclusions will 
remain valid into the future, provided there are no changes in line use, voltage, and 
maintenance practices or changes in land use under the line. 
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4.11 HOUSING 

4.11.1 HOUSING – REFURBISHMENT 

NRC 

The environmental report must contain “...[a]n assessment of the impact of the proposed action 
on housing availability…” 10 CFR 51.53(c)(3)(ii)(I) 

“…Housing impacts are expected to be of small significance at plants located in a medium or high 
population area and not in an area where growth control measures that limit housing development 
are in effect.  Moderate or large housing impacts of the workforce associated with refurbishment 
may be associated with plants located in sparsely populated areas or areas with growth control 
measures that limit housing development….”  10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 
63 

“The impacts on housing are considered to be of small significance when a small and not easily 
discernible change in housing availability occurs, generally as a result of a very small demand 
increase or a very large housing market.  Increases in rental rates or housing values in these 
areas would be expected to equal or slightly exceed the statewide inflation rate.  No extraordinary 
construction or conversion of housing would occur where small impacts are foreseen.”  (NRC 
1996) 

 
NRC made housing impacts a Category 2 issue because impact magnitude depends on 
local conditions that NRC could not predict for all plants at the time of GEIS publication 
(NRC 1996).  Local conditions that need to be ascertained are:  (1) population 
categorization as small, medium, or high, (2) applicability of growth control measures, 
(3) the size and growth rate of the housing market. 

In the GEIS, Section 3.7.2 (NRC 1996), NRC states that the potential for refurbishment-
related impacts to housing would be caused by increased staffing.  Further, NRC states 
that impacts on housing would be considered to be of small significance when a small 
and not easily discernible change in housing availability occurs, generally as a result of 
a very small demand increase or a very large housing market. 

In 10 CFR 51, Subpart A, Appendix B, Table B-1, NRC concluded that impacts to 
housing are expected to be of small significance at plants located in high population 
areas where growth control measures are not in effect.   

The maximum impact to area housing was assessed using the following assumptions:  
(1) all direct jobs would be filled by in-migrating residents; (2) the majority of indirect 
jobs would be filled by residents within the 50-mile radius because most jobs would be 
service-related, and (3) each new direct job created would represent one housing unit.  
As described in Section 3.4.2, NMC assumes that 750 refurbishment employees would 
be required for the steam generator replacement project.  NMC’s estimate of 750 
refurbishment employees could generate the demand for 750 housing units. 
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As described in Section 2.5, PINGP is located in a high population area.  As noted in 
Section 2.9, Land Use Planning, the three counties surrounding the plant are not 
subject to growth control measures that limit housing development.  The 2000 
population of the 50-mile radius was 2,733,326 and the state had an average of 2.52 
persons per household (USCB 2000), suggesting the existence of approximately 1.1 
million housing units.  Hotels and motels in the vicinity, especially within the 
Minneapolis-St. Paul-St. Cloud, MN-WI Combined Statistical Area (CSA), also provide 
temporary housing opportunities. 

With the amount of temporary and permanent housing available, and due to the 
temporary nature of the refurbishment workforce, this demand would not create a 
discernible change in housing availability, rental rates or housing values, or spur 
housing construction or conversion in the plant vicinity or region.  Therefore, NMC 
concludes that impacts to housing availability resulting from refurbishment-related 
population growth would be SMALL and would not warrant mitigation.  
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4.11.2 HOUSING – LICENSE RENEWAL TERM 

NRC 

The environmental report must contain “...[a]n assessment of the impact of the proposed action 
on housing availability…” 10 CFR 51.53(c)(3)(ii)(I) 

“…Housing impacts are expected to be of small significance at plants located in a medium or high 
population area and not in an area where growth control measures that limit housing development 
are in effect.  Moderate or large housing impacts of the workforce associated with refurbishment 
may be associated with plants located in sparsely populated areas or areas with growth control 
measures that limit housing development….”  10 CFR 51, Subpart A, Table B-1, Issue 63 

“...[S]mall impacts result when no discernible change in housing availability occurs, changes in 
rental rates and housing values are similar to those occurring statewide, and no housing 
construction or conversion occurs….”  (NRC 1996) 

 
NRC made housing impacts a Category 2 issue because impact magnitude depends on 
local conditions that NRC could not predict for all plants at the time of GEIS publication 
(NRC 1996).  Local conditions that need to be ascertained are:  (1) population 
categorization as small, medium, or high and (2) applicability of growth control 
measures. 

In 10 CFR 51, Subpart A, Appendix B, Table B-1, NRC concluded that impacts to 
housing are expected to be of small significance at plants located in high population 
areas where growth control measures are not in effect. 

As described in Section 2.5, PINGP is located in a high population area.  As noted in 
Section 2.9, Land Use, the area of interest is not subject to growth control measures 
that limit housing development.   

The maximum impact to area housing was assessed using the following assumptions:  
(1) all direct jobs would be filled by in-migrating residents; (2) the majority of indirect 
jobs would be filled by residents within the 50-mile radius because most jobs would be 
service-related, (3) the residential distribution of new residents would be similar to 
current operations worker distribution; and (4) each new direct job created would 
represent one housing unit.  As described in Section 3.4 and 6.3, NMC’s conservative 
estimate of 60 license renewal employees could generate the demand for 60 housing 
units; however, NMC expects to require no more than two additional employees for the 
License Renewal term.   

In an area which has a population within a 50-mile radius of approximately 2,733,326 
and a state average of 2.52 persons per household (USCB 2000), suggesting the 
existence of approximately 1.1 million housing units, it is reasonable to conclude that 
this demand would not create a discernible change in housing availability, rental rates or 
housing values, or spur housing construction or conversion.  NMC concludes that 
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impacts to housing availability resulting from station-related population growth would be 
SMALL and would not warrant mitigation.  
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4.12 PUBLIC UTILITIES: PUBLIC WATER SUPPLY AVAILABILITY 

4.12.1 PUBLIC WATER SUPPLY – REFURBISHMENT 

NRC 

The environmental report must contain “…an assessment of the impact of population increases 
attributable to the proposed project on the public water supply.”  10 CFR 51.53(c) (3) (ii) (I) 

“…An increased problem with water shortages at some sites may lead to impacts of moderate 
significance on public water supply availability….”  10 CFR 51, Subpart A, Appendix B, Table B-1, 
Issue 65 

“Impacts on public utility services are considered small if little or no change occurs in the ability 
to respond to the level of demand and thus there is no need to add capital facilities.  Impacts are 
considered moderate if overtaxing of facilities during peak demand periods occurs.  Impacts are 
considered large if existing service levels (such as quality of water and sewage treatment) are 
substantially degraded and additional capacity is needed to meet ongoing demands for services.”  
(NRC 1996) 

 
NRC made public utility impacts a Category 2 issue because an increased problem with 
water availability, resulting from pre-existing water shortages, could occur in conjunction 
with plant demand and plant-related population growth (NRC 1996).  Local information 
needed would include:  (1) a description of water shortages experienced in the area, 
and (2) an assessment of the public water supply system’s available capacity. 

NRC’s analysis of impacts to the public water supply system considered both plant 
demand and plant-related population growth demands on local water resources.  As 
Section 3.4 indicates, NMC analyzed a 750-person increase in PINGP employment 
attributable to refurbishment.  Section 2.8.1 describes the public water supply systems 
in the area, their permitted capacities, and current demands.  The following discussion 
focuses on impacts of refurbishment on local public utilities based on the assumption 
that PINGP would add up to 750 employees for a period of 80 days during 
refurbishment activities. 

Plant Demand 

As stated in Section 2.2.4, there are six groundwater wells located on PINGP property.  
Three of the wells supply the domestic water for on-site facilities. Two of these wells 
(256120 and 256121) are used for air conditioning water, domestic water, primary and 
secondary makeup water.  These two wells are permitted for a total permitted 
withdrawal of 600 gpm and a yearly maximum of 50 million gallons per year 
(NSP 1988).  The third well (256074) supplies domestic and irrigation water and is 
permitted for 80 gpm and a yearly maximum of 4.7 million gallons per year (NSP 1995).  
Another site well (463332) currently does not require a permit (NSP 1993), but had a 
prior maximum pumping rate of 90 gpm.  During 2005, the well pumped at a rate of 
approximately 1 gpm (Section 2.2.5).  Well 611076 provides water for pump bearing 
cooling and is permitted to pump at a maximum rate of 40 gpm not to exceed an annual 
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maximum of 15 million gallons per year (Xcel Energy 2004).  Well 402599, which 
supplies the screenhouse with water, is permitted to pump at a maximum rate of 50 
gpm not to exceed 20 million gallons per year.  The total permitted pumping rate for 
these wells is 770 gpm not to exceed 354 million gallons per year.  From 2000 to 2005, 
groundwater production from the 5 permitted wells and one well not requiring a permit in 
operation at the site averaged 91 gpm with an annual high for the period of 117 gpm in 
2005 (Section 2.2.5, Table 2.2-4).   

PINGP replaced the steam generators and refueled for Unit 1 during the period between 
September 11 and November 23, 2004.  The groundwater production rate during 2004 
was 104 gpm (TtNUS 2006).  The average groundwater use rate (91 gpm) at PINGP 
during the period of 2000 through 2005 was well below the MN DNR’s permitted total 
pumping rates (770 gpm) for PINGP.  PINGP does not use water from a municipal 
system and NMC expects groundwater demands during refurbishment for Unit 2 to be 
consistent with those experienced during the refurbishment/refueling operations 
performed for Unit 1.  Therefore, NMC does not expect PINGP refurbishment to have an 
effect on local public water supplies. 

Plant-related Population Growth 

The maximum impact to area public water supplies was calculated using the following 
assumptions:  (1) all direct jobs would be filled by in-migrating residents; (2) the majority 
of indirect jobs would be filled by residents within the 50-mile radius because most jobs 
would be service-related, (3) the refurbishment work force would reside in the 50-mile 
radius; and (4) refurbishment-related workers would not bring families due to the 
temporary nature of the refurbishment projects.  These assumptions are conservative, 
because experience from the Unit 1 steam generator replacement project in 2004 
suggests that a large number of the workforce would already reside within the 50-mile 
area, which would place little additional demand on the public water supply. 

The impact to the local water supply systems from plant-related population growth can 
be determined by calculating the amount of water that would be required by these 
individuals.  The average American uses about 90 gallons per day for personal use 
(EPA 2003).  As described in Section 3.4, PINGP estimates an additional 750 
employees (refurbishment and outage) attributable to refurbishment.  The plant-related 
population increase could require an additional 0.07 million gallons per day (750 
employees multiplied by 90 gallons per day) or approximately 47 gpm within the 50-mile 
radius.  NMC concludes that impacts resulting from plant-related population growth to 
public water supplies would be SMALL, requiring no additional capacity and not 
warranting mitigation. 
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4.12.2 PUBLIC WATER SUPPLY – LICENSE RENEWAL TERM 

NRC 

The environmental report must contain “…an assessment of the impact of population increases 
attributable to the proposed project on the public water supply.”  10 CFR 51.53(c)(3)(ii)(I) 

“…An increased problem with water shortages at some sites may lead to impacts of moderate 
significance on public water supply availability….”  10 CFR 51, Subpart A, Appendix B, Table B-1, 
Issue 65 

“Impacts on public utility services are considered small if little or no change occurs in the ability 
to respond to the level of demand and thus there is no need to add capital facilities.  Impacts are 
considered moderate if overtaxing of facilities during peak demand periods occurs.  Impacts are 
considered large if existing service levels (such as quality of water and sewage treatment) are 
substantially degraded and additional capacity is needed to meet ongoing demands for services.”  
(NRC 1996) 

 
NRC made public utility impacts a Category 2 issue because an increased problem with 
water availability, resulting from pre-existing water shortages, could occur in conjunction 
with plant demand and plant-related population growth (NRC 1996).  Local information 
needed would include:  (1) a description of water shortages experienced in the area, 
and (2) an assessment of the public water supply system’s available capacity. 

NRC’s analysis of impacts to the public water supply system considered both plant 
demand and plant-related population growth demands on local water resources.  As 
Section 3.4 indicates, NMC analyzed a hypothetical 60-person increase in PINGP 
employment attributable to license renewal.  Section 2.8.1 describes the public water 
supply systems in the area, their permitted capacities, and current demands.  The 
following discussion focuses on impacts of continued operations on local public utilities, 
and the assumption that (1) PINGP would add up to 60 additional employees during the 
period of extended operation for license renewal activities, (2) the new employees 
would follow current employee residence trends where the majority (83 percent) of 
employees reside in Goodhue, Dakota, and Pierce Counties (Section 3.4). 

Plant Demand 

As discussed in Section 4.12.1, there are six groundwater wells located on PINGP 
property.  From 2000 to 2005, groundwater production from the six wells in operation at 
the site averaged 92 gallons per minute (gpm) with an annual high for the period of 118 
gpm (Section 2.2.5).  An additional 60 employees would increase water use at the plant 
by a maximum of 5,400 gallons per day (3.75 gpm) [60 employees multiplied by 90 
gallons per day]; however, NMC expects to hire no more than two additional employees 
in the License Renewal Term.  PINGP does not use water from a municipal system and 
the plant groundwater use impacts during the license renewal period would be 
considered SMALL; therefore, NMC does not expect PINGP operations to have an 
effect on local water supplies. 
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Plant-related Population Growth 

The impact to the local water supply systems from plant-related population growth can 
be determined by calculating the amount of water that would be required by these 
individuals.  The average American uses about 90 gallons per day for personal use 
(EPA 2003).  As described in Section 3.4.3, PINGP very conservatively assumes for the 
purposes of this analysis that an additional 60 employees, which could result in a 
population increase of 151 in the area (60 jobs multiplied by 2.52, which is the average 
number of persons per household in Minnesota).  Using this consumption rate, the 
plant-related population increase could require an approximate additional 13,590 
gallons per day (5 million gallons per year) (151 people multiplied by 90 gallons per day) 
in an area where the current excess public water supply capacity is approximately 528.4 
million gallons per day from the municipal waterworks in Goodhue, Dakota, and Pierce 
Counties.  Of the municipal water suppliers in Goodhue, Dakota, and Pierce Counties, 
there are no suppliers for which demand currently exceeds supply.  If it is assumed that 
this increase in population would be consistent with current employee trends (83 
percent reside in Goodhue, Dakota, and Pierce Counties), the increase in water 
demand would not create shortages in capacity of the water supply systems in these 
communities.  NMC concludes that impacts resulting from plant-related population 
growth to public water supplies would be SMALL, requiring no additional capacity and 
not warranting mitigation. 
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4.13 EDUCATION IMPACTS FROM REFURBISHMENT 

NRC 

The environmental report must contain “…[a]n assessment of the impact of the proposed action 
on…public schools (impacts from refurbishment activities only) within the vicinity of the plant….”  
10 CFR 51.53(c)(3)(ii)(I) 

“…Most sites would experience impacts of small significance but larger impacts are possible 
depending on site- and project-specific factors….”  10 CFR 51, Subpart A, Table B-1, Issue 66 

“…[S]mall impacts are associated with project-related enrollment increases of 3 percent or less.  
Impacts are considered small if there is no change in the school systems’ abilities to provide 
educational services and if no additional teaching staff or classroom space is needed.  Moderate 
impacts are generally associated with 4 to 8 percent increases in enrollment.  Impacts are 
considered moderate if a school system must increase its teaching staff or classroom space even 
slightly to preserve its pre-project level of service….Large impacts are associated with project-
related enrollment increases above 8 percent….”  (NRC 1996) 

 
NRC made refurbishment-related impacts to education a Category 2 issue because 
site- and project-specific factors determine the significance of impacts (NRC 1996).  
Local factors to be ascertained include:  (1) project-related enrollment increases and (2) 
status of the student/teacher ratio. 

As stated in Section 3.4, NMC estimates that a maximum of 750 refurbishment workers 
would be required for a period similar to Unit 1 steam generator replacement.  The 2004 
Unit 1 steam generator replacement experience suggests that the refurbishment 
workforce would not relocate families to the plant site region for a project of this 
duration.  Therefore, NMC estimates that few to no children would be relocated to the 
region and that impacts would be SMALL and mitigation would not be warranted. 
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4.14 OFFSITE LAND USE 

4.14.1 OFFSITE LAND USE - REFURBISHMENT 

NRC 

The environmental report must contain “…an assessment of the impact of the proposed action 
on... land-use...  (impacts from refurbishment activities only) within the vicinity of the plant….”  10 
CFR 51.53(c)(3)(ii)(I) 

“…Impacts may be of moderate significance at plants in low population areas….”  10 CFR 51, 
Subpart A, Appendix B, Table B-1, Issue 68 

“…[I]f plant-related population growth is less than 5 percent of the study area’s total population, 
off-site land-use changes would be small, especially if the study area has established patterns of 
residential and commercial development, a population density of at least 60 persons per square 
mile, and at least one urban area with a population of 100,000 or more within 50 miles….” (NRC 
1996) 

 
NRC made impacts to offsite land use as a result of refurbishment activities a Category 
2 issue because impacts could range from small to moderate and land-use changes 
could be considered beneficial by some community members and adverse by others.  
Local conditions to be ascertained include:  (1) plant-related population growth, (2) 
patterns of residential and commercial development, and (3) proximity to an urban area 
with a population of at least 100,000 (NRC 1996). 

In the GEIS, Section 3.7.5 (NRC 1996), NRC stated that, if refurbishment-related 
population growth is less than 5 percent of the study area’s total population, off-site 
land-use changes would be small, especially if the study area has established patterns 
of residential and commercial development, a population density of at least 60 persons 
per square mile, and at least one urban area with a population of 100,000 or more 
within 50 miles. 

As stated in Section 2.5, Demography, PINGP is located in a high population area.  
Within the 50-mile radius, the 2000 population was 2,733,326 and the population 
density was 349 persons per square mile.  Within the 20-mile radius, the population was 
107,131 and the population density was 85 persons per square mile.  Two urban areas 
had a population of more than 100,000, with Minneapolis at 382,618 and St. Paul at 
287,151.  As stated in Section 2.9, Goodhue, Dakota, and Pierce counties, the counties 
closest to site and that contain the majority of the operations workforce, have 
established patterns of residential and commercial development. 

PINGP is located in a high population area.  NMC cannot predict exactly where the 
refurbishment workforce would reside; therefore, NMC assumes that the workers would 
live throughout the 50-mile radius.  Even if one conservatively assumes that the entire 
750 person refurbishment workforce migrates into the 50-mile area around the plant, 
such an increase would represent less than a 0.03 percent increase in the population of 
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the 50-mile region.  Goodhue, Dakota, and Pierce counties have established patterns of 
residential and commercial development, the 20- and 50-mile radial population densities 
are greater than 60 persons per square mile, and there is more than one urban area 
with a population of 100,000 or more within 50 miles.  Therefore, NMC concludes that 
impacts to off-site land use resulting from refurbishment would be SMALL and would not 
warrant mitigation. 
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4.14.2 OFFSITE LAND USE - LICENSE RENEWAL TERM 

NRC 

The environmental report must contain “…[a]n assessment of the impact of the proposed action 
on…land-use….”  10 CFR 51.53(c)(3)(ii)(I) 

“Significant changes in land use may be associated with population and tax revenue changes 
resulting from license renewal.”  10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 69 

“…[I]f plant-related population growth is less than five percent of the study area’s total 
population, off-site land-use changes would be small….” (NRC 1996, Section 3.7.5) 

“…[I]f the plant’s tax payments are projected to be small relative to the community’s total revenue, 
new tax-driven land-use changes during the plant’s license renewal term would be small, 
especially where the community has preestablished patterns of development and has provided 
adequate public services to support and guide development.”  (NRC 1996, Section 4.7.4.1) 

 
NRC made impacts to offsite land use during the license renewal term a Category 2 
issue, because land-use changes may be perceived as beneficial by some community 
members and detrimental by others.  Therefore, NRC could not assess the potential 
significance of site-specific offsite land-use impacts (NRC 1996, Section 4.7.4.2).  Site-
specific factors to consider in an assessment of land-use impacts include:  (1) the size 
of plant-related population growth compared to the area’s total population, (2) the size 
of the plant’s tax payments relative to the community’s total revenue, (3) the nature of 
the community’s existing land-use pattern, and (4) the extent to which the community 
already has public services in place to support and guide development. 

The GEIS presents an analysis of offsite land use for the renewal term that is 
characterized by two components:  population-driven and tax-driven impacts (NRC 
1996, Section 4.7.4.1). 

Population-Related Impacts 

Based on the GEIS case-study analysis, NRC concluded that all new population-driven 
land-use changes during the license renewal term at all nuclear plants would be small.  
Population growth caused by license renewal would represent a much smaller 
percentage of the local area’s total population than the percent change represented by 
operations-related growth (NRC 1996, Section 4.7.4).  NMC agrees with the NRC 
conclusion that population-driven land use impacts would be SMALL.  Mitigation would 
not be warranted. 

Tax-Revenue-Related Impacts 

Determining tax-revenue-related land use impacts is a two-step process.  First, the 
significance of the plant’s tax payments on taxing jurisdictions’ tax revenues is 
evaluated.  Then, the impact of the tax contribution on land use within the taxing 
jurisdiction’s boundaries is assessed. 
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Tax Payment Significance 

NRC has determined that the significance of tax payments as a source of local 
government revenue would be large if the payments are greater than 20 percent of 
revenue, moderate if the payments are between 10 and 20 percent of revenue, and 
small if the payments are less than 10 percent of revenue (NRC 1996). 

Land Use Significance 

NRC defined the magnitude of land-use changes as follows (NRC 1996): 

SMALL - very little new development and minimal changes to area’s land-
use pattern. 

MODERATE - considerable new development and some changes to land-
use pattern. 

LARGE - large-scale new development and major changes in land-use 
pattern. 

NRC further determined that, “…[I]f the plant’s tax payments are projected to be 
medium to large relative to the community’s total revenue, new tax-driven land-use 
changes would be moderate.  This is most likely to be true where the community has no 
pre-established patterns of development (i.e., land use plans or controls) or has not 
provided adequate public services to support and guide development in the past, 
especially infrastructure that would allow industrial development” (NRC 1996). 

PINGP Tax Impacts 

Table 2.7-1 provides a comparison of the 2001 through 2006 tax payments made by 
PINGP to Goodhue County, the City of Red Wing, and School District 256 and the tax 
revenues for each of these taxing bodies.  Using NRC’s criteria, PINGP’s property tax 
payments were of large to moderate significance to Goodhue County, large significance 
to the City of Red Wing, and large significance to School District 256. 

PINGP Land Use Impacts 

As stated in Sections 2.5.1 and 2.9, the three counties in the socioeconomic region of 
influence (ROI) have experienced growth over the last several decades.  Goodhue 
County’s rate of growth has trailed that of the State of Minnesota, but Dakota County 
has outpaced both.  Dakota County’s growth is attributed to its proximity to the 
Minneapolis-St. Paul metropolitan area, as its northern third rapidly becomes another of 
the cities’ suburbs.  Goodhue County’s increase in population over the last several 
decades has been largely attributed to the increase in population along the major 
transportation corridors, US Highways 61 and 52.  US Highway 52 connects the 
Minneapolis-St. Paul metropolitan area with the Rochester metropolitan area and, as 
the Minneapolis-St. Paul area continues to expand and commuting distances increase, 
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more growth is expected in this region.  The population growth rate in Pierce County 
slightly outpaced that of the State of Wisconsin.  Land use planning in Pierce County 
has recently been initiated, with the collection of data to build a comprehensive land use 
planning document.  Local planning officials are predicting continued population growth 
in the county and feel the need to begin guiding future development.   

Goodhue County is the only county receiving PINGP’s property tax payments.  Although 
Goodhue County has experienced some growth over the last several decades, the 
majority of its land use is still in agriculture, forest, or grassland (94 percent).  Local 
planners cite the two major transportation corridors connecting the County to the 
Minneapolis-St. Paul and Rochester metropolitan areas as the impetus for this growth.  
As these metropolitan areas continue grow, continued suburbanization of adjacent rural 
areas is expected. 

Goodhue County uses a comprehensive land use plan and zoning and subdivision 
ordinances to guide development.  The ordinances promote the public health, safety, 
and general welfare of residents; protect agricultural land from urban sprawl; and 
provide a basis for the orderly development.  The ordinances require building permits, 
conditional use permits, plat development, zoning district controls, and variance 
requests.  The County has no formal growth control measures, however. 

Conclusion 

Although PINGP’s property taxes are of moderate to large significance to Goodhue 
County, and large significance to the City of Red Wing and School District 256, land use 
changes in the County have been minimal; less than 5 percent of the County has been 
developed.  Population growth has been attributed to the larger influence of the 
surrounding metropolitan areas and advancements in the transportation network.  The 
County has a pre-established pattern of development with a land use plan, subdivision 
regulations, and zoning ordinances to guide future development and has been able to 
provide the infrastructure needed to accommodate this growth.  The nuclear plant's 
presence is not expected to directly attract support industries and commercial 
development or to encourage or deter residential development.  Because population 
growth related to the license renewal of PINGP is expected to be SMALL and there 
would be no new tax impacts to Goodhue County land use, the renewal of PINGP’s 
license would have a continued SMALL but beneficial impact on land use in Goodhue 
County.  Therefore, mitigation would not be warranted.  
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4.15 TRANSPORTATION 

4.15.1 TRANSPORTATION – REFURBISHMENT 

NRC 

The environmental report must “...assess the impact of highway traffic generated by the proposed 
project on the level of service of local highways during periods of license renewal refurbishment 
activities and during the term of the renewed license.”  10 CFR 51.53(c)(3)(ii)(J) 

“…Transportation impacts…are generally expected to be of small significance.  However, the 
increase in traffic associated with additional workers and the local road and traffic control 
conditions may lead to impacts of moderate or large significance at some sites….”  10 CFR 51, 
Subpart A, Appendix B, Table B-1, Issue 70 

Small impacts would be associated with U.S. Transportation Research Board Level of Service A, 
having the following condition:  “…Free flow of the traffic stream; users are unaffected by the 
presence of others.” and Level of Service B, having the following condition:  “…Stable flow in 
which the freedom to select speed is unaffected but the freedom to maneuver is slightly 
diminished….”  (NRC 1996) 

 
NRC made impacts to transportation a Category 2 issue, because impact significance is 
determined primarily by road conditions existing at the time of refurbishment, which 
NRC could not forecast for all facilities (NRC 1996).  Local road conditions to be 
ascertained are:  (1) level of service conditions and (2) incremental increases in traffic 
associated the refurbishment work force. 

The following discussion focuses on impacts of refurbishment on transportation, and the 
assumption that PINGP would add up to 750 additional employees for a period of 80 
days during refurbishment on Unit 2.  In the GEIS, NRC used the Transportation 
Research Board’s level of service (LOS) definitions to assess significance levels of 
transportation impacts.  LOS is a qualitative measure describing operational conditions 
within a traffic stream and their perception by motorists (NRC 1996).  NMC was unable 
to employ the same definitions to analyze transportation impacts due to the lack of 
calculated LOS data for the roads/highways in the vicinity of the site. 

The maximum impact to area transportation was analyzed using the following 
assumptions:  (1) all direct jobs would be filled by in-migrating residents; (2) the majority 
of indirect jobs would be filled by residents within the 50-mile radius because most jobs 
would be service-related, (3) the refurbishment workforce would reside throughout the 
50-mile radius, and (4) each new direct job created would represent one additional 
vehicle on area roadways. 

The greatest concentration of refurbishment-related workforce traffic would be found in 
the vicinity of the intersection of County Road 18 and Sturgeon Lake Road.  Goodhue 
County has not determined LOS values for the roads in the county.  However, 
road/highway capacity data (vehicles per day) and the average annual daily traffic 
(AADT) data are outlined in Table 2.8-2 for the road sections in the vicinity of the site 
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that would be used by the temporary employees performing refurbishment. Traffic count 
data for County Road 18 north of the intersection with Sturgeon Lake Road indicates an 
AADT value of 6,200.  Just south of the intersection the AADT value is 7,400.  The 
AADT value for Sturgeon Lake Road is 11,500.   

As discussed in Section 2.8.1, PINGP has only one entrance (the plant access road).  
However, employees from parking areas north of the plant access road exit the site via 
Wakonade Drive to Sturgeon Lake Road.  Traffic at the intersections of the plant access 
road and Sturgeon Lake Road, Wakonade Drive and Sturgeon Lake Road, and 
Sturgeon Lake Road and County Road 18 is controlled by stop signs.  During the 
refurbishment projects, construction and outage workers would use the same entrance 
road and exit roads as current employees.  County Road 18 and Sturgeon Lake Road 
are also access routes to the Prairie Island Indian Community’s gaming casino, 
Treasure Island Resort and Casino, located just off Sturgeon Lake Road.   

Based on the 2004 Unit 1 SGR project, an estimated 750 workers would be involved in 
refurbishment work.  The addition of 750 workers on County Road 18 and Sturgeon 
Lake Road would create a change in traffic flow during shift changes due to the added 
volume of vehicles.  The refurbishment employees could increase the volume of traffic 
on Sturgeon Lake Road by approximately 7 percent.  The experience from the 2004 
SGR suggests that a large number of the workers would already reside within the 50-
mile radius.  Because no hard data were available on the relative percentages of 
workers traveling from north and south, a bounding analysis that evaluated the impact 
of 750 vehicles on both road segments was performed.  Assuming that the entire 
refurbishment workforce would approach PINGP from the north on County Road 18 
would create an increase in the volume of traffic on that road segment by 12 percent.  
Conversely, assuming all refurbishment workforce traffic would approach PINGP from 
the south on County Road 18 would increase the volume of traffic on that portion of the 
road segment by 10 percent.  The road capacities for County Road 18 and Sturgeon 
Lake Road are more than adequate to deal with the added volume of traffic.  Given 
these employment projections and the average number of vehicles per day currently 
using the roads in the vicinity of the PINGP, NMC concludes that impacts to the overall 
transportation system would be SMALL.  However, due to the increased volume of 
traffic and the lack of timed traffic signals along Sturgeon Lake Road, there could be 
problems with traffic flow during PINGP shift changes.  Due to the temporary nature of 
the refurbishment period, these increased traffic flow periods could be mitigated by 
staggering the refurbishment work schedule and by using local police officials to direct 
traffic during the PINGP shift changes if necessary.  
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4.15.2 TRANSPORTATION –LICENSE RENEWAL TERM 

NRC 

The environmental report must “...assess the impact of highway traffic generated by the proposed 
project on the level of service of local highways during periods of license renewal refurbishment 
activities and during the term of the renewed license.”  10 CFR 51.53(c)(3)(ii)(J) 

“…Transportation impacts…are generally expected to be of small significance.  However, the 
increase in traffic associated with additional workers and the local road and traffic control 
conditions may lead to impacts of moderate or large significance at some sites….”  10 CFR 51, 
Subpart A, Appendix B, Table B-1, Issue 70 

Small impacts would be associated with U.S. Transportation Research Board Level of Service A, 
having the following condition:  “…Free flow of the traffic stream; users are unaffected by the 
presence of others.” and Level of Service B, having the following condition:  “…Stable flow in 
which the freedom to select speed is unaffected but the freedom to maneuver is slightly 
diminished….”  (NRC 1996) 

 
NRC made impacts to transportation a Category 2 issue, because impact significance is 
determined primarily by road conditions existing at the time of license renewal, which 
NRC could not forecast for all facilities (NRC 1996).  Local road conditions to be 
ascertained are:  (1) level of service conditions and (2) incremental increases in traffic 
associated with refurbishment activities and license renewal staff.   

As described in Sections 3.4 and 6.3, NMC conservatively assumes an additional 60 
employees would be necessary due to license renewal activities.  The greatest 
concentration of workforce traffic during the license renewal period would be found in 
the vicinity of the intersection of County Road 18 and Sturgeon Lake Road.  As 
discussed in Section 2.8.2, Goodhue County has not determined LOS values for the 
roads in the county.  However, road/highway capacity data (vehicles per day) and the 
AADT data are outlined in Table 2.8-2 for the road sections in the vicinity of the site that 
would be used by the employees during the license renewal period. Traffic count data 
for County Road 18 north of the intersection with Sturgeon Lake Road indicates an 
AADT value of 6,200.  Just south of the intersection the AADT value is 7,400.    The 
AADT value for Sturgeon Lake Road is 11,500 compared with a vehicle capacity of 
20,000.  Based on the addition of 60 employees to the current operations work force 
during the license renewal period, the traffic data would remain well within the designed 
road capacities for roads used by employees in the vicinity of the site. 

Therefore, NMC expects license-renewal impacts to transportation to be SMALL and 
believes no mitigation would be necessary.  
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4.16 HISTORIC AND ARCHAEOLOGICAL RESOURCES 

4.16.1 HISTORIC AND ARCHAEOLOGICAL RESOURCES – REFURBISHMENT 

NRC 

The environmental report must contain an assessment of  “…whether any historic or 
archaeological properties will be affected by the proposed project.” 10 CFR 51.53(c)(3)(ii)(K) 

“Generally, plant refurbishment and continued operation are expected to have no more than small 
adverse impacts on historic and archaeological resources.  However, the National Historic 
Preservation Act requires the Federal agency to consult with the State Historic Preservation 
Officer to determine whether there are properties present that require protection.”  10 CFR 51, 
Subpart A, Appendix B, Table B-1, Issue 71 

“Sites are considered to have small impacts to historic and archaeological resources if (1) the 
State Historic Preservation Officer (SHPO) identifies no significant resources on or near the site; 
or (2) the SHPO identifies (or has previously identified) significant historic resources but 
determines they would not be affected by plant refurbishment, transmission lines, and license-
renewal term operations and there are no complaints from the affected public about altered 
historic character; and (3) if the conditions associated with moderate impacts do not occur.”  
(NRC 1996) 

 
NRC made impacts of license renewal (refurbishment) to historic and archaeological 
resources a Category 2 issue, because determinations of impacts to historic and 
archaeological resources are site-specific in nature and the National Historic 
Preservation Act mandates that impacts must be determined through consultation with 
the State Historic Preservation Officer (NRC 1996).   

As discussed in Section 2.10, the AEC consulted with the State Archaeologist in the 
course of reviewing the NSP application for a construction permit for PINGP.  The AEC 
did so because previous archaeological surveys in the Mississippi River valley near Red 
Wing demonstrated that a large number of prehistoric sites were present, and that 
undisturbed portions of Prairie Island, in particular, contained “many undisturbed burial 
mounds and a large village habitation occupied by late prehistoric (Mississippian) 
peoples” (AEC 1973, p. II-28).  The State Archaeologist subsequently uncovered parts 
of this village on the Prairie Island site.  This village, later named the Bartron Site, was 
added to the National Register of Historic Places in 1970 (NPS 2006). 

NMC has developed a corporate procedure (“Excavation and Trenching Controls,” 
number FP-IH-EXC-01) that protects cultural resources at all NMC-managed plant sites 
and has instituted those procedures at Prairie Island.  The procedure requires a review 
of any planned excavation (greater than 6 inches deep) to ensure the protection of 
archaeological and historical resources.  The Site Environmental Coordinator is 
responsible for determining if proposed land-disturbing activity will occur in the vicinity of 
a culturally-significant site, and if so, consulting with the SHPO to mitigate potential 
impacts.  The Site Environmental Coordinator is also responsible for evaluating any 
cultural artifacts inadvertently discovered during construction to determine if the material 
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discovered has potential archaeological or historic significance and thus should be 
reported to the SHPO.  In any case, the discovery of cultural artifacts at NMC-managed 
nuclear plants requires employees to stop work until the Site Environmental Coordinator 
has evaluated the situation.  Work can resume only after the situation had been 
addressed, disposition of any material or artifacts has been documented, and the Site 
Environmental Coordinator agrees that culturally-significant material is not at risk.  
These controls ensure that known archaeological/historical sites are avoided and newly-
discovered archaeological/historical sites are protected.   

Based on the Unit 1 SGR project, replacement of Unit 2 steam generators has little 
potential for disturbing, uncovering, or harming cultural artifacts.  Steam generators will 
be barged up the Mississippi River to the PINGP site and transported to the 
containment building by a large, all-terrain vehicle (transporter).  The transporter will 
move along an existing dirt service road that extends from the barge landing, 500 feet 
east of the Environmental Lab, to the Owner-Controlled Area security fence.  The area 
through which the service road moves was heavily altered during construction of the 
original units and is surrounded by buildings and transmission towers and other 
infrastructure.  Most natural vegetation in the area has been removed, and replaced 
with turf grasses, which are mowed during the growing season.  Because the area was 
cleared and graded for construction of the original units and because moving the steam 
generators to the containment building will require no land disturbance, Unit 2 SGR will 
likely have no impact on the area’s archaeological or historic resources.   

Several temporary buildings would be built, including a facility for preparing the steam 
generators, office space for construction contractors, and a decontamination building.  
Warehouse(s) would also be built on site and would remain after the steam generator 
replacement outage.  Any construction would occur within the existing plant boundaries.  
Several temporary buildings are planned for preparing the steam generators, office 
space for construction contractors, and a decontamination building.  Warehouse(s) will 
also be built on site and would remain after the steam generator replacement outage.  
There would be no clearing of previously-undisturbed areas.  No road improvements 
would be required because the steam generators would arrive via barge and be 
offloaded to a self-propelled nuclear transporter capable of traveling on existing site 
roads without damage.  Additional construction personnel and additional traffic on area 
roadways and associated with the steam generator replacement project are not 
expected to impact archaeological or historical sites in the area.  Therefore, NMC 
concludes that refurbishment activities would not impact cultural resources and no 
mitigation measures would be warranted beyond those prescribed in NMC’s 
“Excavation and Trenching Controls” procedure.  

NMC has written the Minnesota Historical Society, State Historic Preservation Office, to 
determine if the agency has any concerns regarding impacts to cultural resources from 
refurbishment (or license renewal) activities.  This letter is included in Attachment D. 
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4.16.2 HISTORIC AND ARCHAEOLOGICAL RESOURCES – LICENSE RENEWAL 
TERM 

NRC 

The environmental report must contain an assessment of  “…whether any historic or 
archaeological properties will be affected by the proposed project.” 10 CFR 51.53(c)(3)(ii)(K) 

“Generally, plant refurbishment and continued operation are expected to have no more than small 
adverse impacts on historic and archaeological resources.  However, the National Historic 
Preservation Act requires the Federal agency to consult with the State Historic Preservation 
Officer to determine whether there are properties present that require protection.”  10 CFR 51, 
Subpart A, Appendix B, Table B-1, Issue 71 

“Sites are considered to have small impacts to historic and archaeological resources if (1) the 
State Historic Preservation Officer (SHPO) identifies no significant resources on or near the site; 
or (2) the SHPO identifies (or has previously identified) significant historic resources but 
determines they would not be affected by plant refurbishment, transmission lines, and license-
renewal term operations and there are no complaints from the affected public about altered 
historic character; and (3) if the conditions associated with moderate impacts do not occur.”  
(NRC 1996) 

 
NRC made impacts of license renewal (continuing operation) to historic and 
archaeological resources a Category 2 issue, because determinations of impacts to 
historic and archaeological resources are site-specific in nature and the National 
Historic Preservation Act mandates that impacts must be determined through 
consultation with the State Historic Preservation Officer (NRC 1996).   

NMC is not aware of any historic or archaeological resources that have been affected to 
date by PINGP operations, including operation and maintenance of transmission lines.  
NMC is aware, however, that the site vicinity and the surrounding environs have 
significant potential for containing cultural resources.  Additionally, NMC is aware of 
cultural resources that have already been found within plant boundaries.  Because NMC 
is aware of the potential for the discovery of cultural resources during land-disturbing 
activities at its facilities and along its transmission line corridors, it has developed a 
corporate procedure (“Excavation and Trenching Controls,” number FP-IH-EXC-01) that 
protects cultural resources at all NMC-managed plant sites and has instituted those 
procedures at Prairie Island.  Because NMC has no plans to construct new license 
renewal related facilities at PINGP during the license renewal term and because the 
policies and procedures established in the “Excavation and Trenching Controls” 
procedure should protect any resources that have been previously identified or 
inadvertently discovered, NMC concludes that operation of generation and transmission 
facilities over the license renewal term would not impact cultural resources; hence, no 
mitigation measures would be warranted beyond those prescribed in NMC’s 
“Excavation and Trenching Controls” procedure.   



Prairie Island Nuclear Generating Plant 
License Renewal Application 

Appendix E - Environmental Report 
 

ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED Page 4-57 
ACTION AND MITIGATING ACTIONS 

4.17 SEVERE ACCIDENT MITIGATION ALTERNATIVES  

NRC 

The environmental report must contain a consideration of alternatives to mitigate severe 
accidents “…if the staff has not previously considered severe accident mitigation alternatives for 
the applicant’s plant in an environmental impact statement or related supplement or in an 
environment assessment...” 10 CFR 51.53(c)(3)(ii)(L) 

“…The probability weighted consequences of atmospheric releases, fallout onto open bodies of 
water, releases to ground water, and societal and economic impacts from severe accidents are 
small for all plants.  However, alternatives to mitigate severe accidents must be considered for all 
plants that have not considered such alternatives….” 10 CFR 51, Subpart A, Appendix B, Table B-
1, Issue 76 

 
This section provides a brief synopsis of the methodology and results for the PINGP 
SAMA analysis.  Attachment F provides a detailed description of the severe accident 
mitigation alternatives (SAMA) analysis. 

The term “accident” refers to any unintentional event (i.e., outside the normal or 
expected plant operation envelope) that results in the release or a potential for release 
of radioactive material to the environment.  NRC categorizes accidents as “design 
basis” or “severe.”  Design basis accidents are those for which the risk is great enough 
that NRC requires plant design and construction to prevent unacceptable accident 
consequences.  Severe accidents are those that NRC considers too unlikely to warrant 
design controls. 

Historically, NRC has not included in its environmental impact statements or 
environmental assessments any analysis of alternative ways to mitigate the 
environmental impacts of severe accidents.  A 1989 court decision ruled that, in the 
absence of an NRC finding that severe accidents are remote and speculative, severe 
accident mitigation alternatives (SAMAs) should be considered in the NEPA analysis 
[Limerick Ecology Action v. NRC, 869 F.d 719 (3rd Cir. 1989)].  For most plants, 
including PINGP, license renewal is the first licensing action that would necessitate 
consideration of SAMAs. 

NRC concluded in its license renewal rulemaking that the unmitigated environmental 
impacts from severe accidents met its Category 1 criteria.  However, NRC made 
consideration of mitigation alternatives a Category 2 issue because not all plants had 
completed ongoing regulatory programs related to mitigation (e.g., individual plant 
examinations and severe accident management).  Since these programs have identified 
plant programmatic and procedural improvements (and, in a few cases, minor 
modifications) as cost effective in reducing severe accident and risk consequences, the 
NRC thought it premature to draw a generic conclusion as to whether severe accident 
mitigation would be required for license renewal.   
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Site-specific information to be presented in the license renewal environmental report 
includes:  (1) potential SAMA candidates; (2) benefits, costs, and net value of 
implementing potential SAMA candidates; and (3) sensitivity of analysis to changes in 
key underlying assumptions.  This section of the environmental report is a synopsis of 
key site-specific SAMA information. Additional details, as called out in the following 
sections, are provided in Attachment F. 

4.17.1 METHODOLOGY OVERVIEW 

NMC maintains a probabilistic risk assessment (PRA) model to use in evaluating the 
most significant risks of radiological release.  The PINGP PRA model has two aspects.  
Level 1 determines core damage frequencies based on system analysis and human-
factor evaluations, and Level 2 determines the physical and chemical phenomena that 
affect the performance of the containment and other radiological release mitigation 
features to quantify accident behavior and release of fission products to the 
environment.  To support the SAMA analysis, NMC developed a Level 3 PRA model to 
characterize the hypothetical impacts from severe accidents on the surrounding 
environment and members of the public.  The results of these models provide the 
primary input to the cost-benefit analysis. 

The methodology used to perform the PINGP SAMA cost-benefit analysis was based on 
the handbook used by NRC to analyze benefits and costs of its regulatory activities 
(NUREG/BR-0184), subject to PINGP-specific considerations. The metrics used to 
represent plant risk include core damage frequency (CDF), dose risk, and economic 
cost risk. The following summarizes the approach NMC used in the SAMA analysis in 
Attachment F. 

PINGP PRA Model – Use the PINGP Internal and External Events PRA models to 
characterize plant risk (Section F.2). 

Level 3 PRA Analysis – Use PINGP Level 1 and 2 Internal Events PRA output and site-
specific meteorology, demographic, land use, and emergency response data as input in 
performing a Level 3 PRA using the MELCOR Accident Consequences Code System 
Version 2 (MACCS2) (Section F.3). 

Baseline Risk Monetization – Use NRC regulatory analysis techniques to calculate the 
monetary value of the unmitigated PINGP severe accident risk.  Assuming that all plant 
risk is eliminated, this value represents the maximum averted cost-risk (MACR) (Section 
F.4). 

Phase I SAMA Analysis – Identify potential SAMA candidates based on the PINGP 
PRA, coupled with documentation from the industry and NRC.  Screen out Phase I 
SAMA candidates that meet any of the following criteria (Section F.5):  

      (1)  Candidates not applicable to the PINGP design; 
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 (2)  Candidates with no significant benefit in pressurized water reactors such as 
PINGP; 

 (3)  Candidates that have already been implemented at PINGP; 

 (4)  Candidates with benefits that have been achieved using other means; 

(5)  Candidates whose estimated implementation costs exceed the maximum 
averted cost-risk (Section F.5). 

Phase II SAMA Analysis – Screen Phase II SAMA candidates using PRA insights. 
Calculate the risk reduction attributable to each remaining SAMA candidate, and 
perform a detailed cost-benefit analysis to identify the potential net benefit (Section F.6). 

Uncertainty Analysis – Evaluate how changes in certain assumptions used in the SAMA 
analysis might affect the results (Section F.7). 

Conclusions – Summarize results and identify SAMA candidates that should be 
considered for implementation (Section F.8). 

4.17.2 BASELINE RISK MONETIZATION 

The purpose of establishing baseline cost risk is to provide a basis for determining the 
cost-risk reductions (benefits) that would be attributable to the implementation of 
potential SAMA(s).  In accordance with NUREG/BR-0184, the present dollar value for 
severe accident risk is characterized as the sum of the offsite exposure cost risk, offsite 
economic cost risk, on-site exposure cost risk, on-site cleanup and decontamination 
cost and replacement power cost.  The total baseline cost risk for PINGP is 
approximately $557,000 for Unit 1 and $ 1,490,000 for Unit 2 (based on on-line internal 
events contributions).  The higher baseline risk for Unit 2 is attributable primarily to the 
higher CDF and LERF resulting from the fact that Unit 2 has not yet replaced its steam 
generators.  The Unit 2 steam generator replacement project planned for 2013, prior to 
the period of extended operation, would reduce the Unit 2 baseline risk, bringing it more 
in line with that of Unit 1.   The methodology for calculating each of the 5 factors is 
presented in Attachment F, Section F.4.  As described in Section F.4.6, NMC modified 
this value by applying a factor of two to account for external events contributions.  
Assuming all risk is eliminated, this modified value ($1,114,000 Unit 1 and $2,980,000 
for Unit 2) represents the maximum averted cost-risk, and is used in the Phase I 
screening process. 

4.17.3 SAMA IDENTIFICATION AND SCREENING 

NMC utilized industry, NRC, and PINGP-specific information to create a list of 25 SAMA 
candidates for consideration.  NMC analyzed this list and screened out those SAMAs 
already implemented at PINGP, those not applicable to PINGP design, or those 
achieving results already attained at PINGP by other means. NMC prepared preliminary 
cost estimates for the remaining SAMAs and used the baseline risk value to screen out 
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SAMAs that would clearly not be cost-beneficial.  Nine candidate SAMAs remained for 
further consideration. 

For each SAMA candidate, NMC calculated the risk reduction that would be attributable 
to implementing the modification and re-quantified the risk value.  The difference 
between the baseline risk value (MACR) and the SAMA-reduced risk value is the 
averted risk or the benefit of implementing the SAMA.     

4.17.4 COST-BENEFIT RESULTS  

The benefits of revising the operational strategies in place at PINGP and/or 
implementing hardware modifications can be evaluated without the insight from a risk-
based analysis.  Use of the PRA in conjunction with cost-benefit analysis methodologies 
has, however, provided an enhanced understanding of the effects of the proposed 
changes relative to the cost of implementation and projected dose and economic 
impact.   

The following SAMAs were determined to be cost beneficial for both Unit 1 and 2: 

SAMA 9: Perform best-estimate room heatup calculations for the safeguard cooling water pump 
rooms to determine to what extent natural or forced circulation (for example, installing 
portable fans, opening doors, etc.) can adequately remove heat following a loss of the 
safeguard ventilation system serving those rooms.  The analysis of this area that is 
currently available was performed using more conservative assumptions. 
 

SAMA 22: Perform analysis of the actual capability of the pressurizer PORV backup air 
accumulators to support RCS bleed and feed cooling when the normal supply of 
instrument air to the PORVs is unavailable. 

Note that the cost-benefit analyses performed for these SAMAs assume that the 
requested analyses successfully demonstrate the equipment capability in each case 
without implementation of additional procedural or plant modifications.  If plant 
modifications were found to be required to achieve significant risk reduction, then re-
evaluation of the cost-benefit for those modifications would be necessary.  The results 
of the SAMA 9 and SAMA 22 analyses presented in Attachment F suggest that 
significant hardware modifications to address these issues may not be cost-beneficial.   

Sensitivity cases were conducted to assess the impacts on the results if a 7 percent 
discount rate were used and if the 95th percentile results were used for CDF.  The base 
case calculation used a 3 percent discount rate and a mean CDF value.  The results of 
the sensitivity analysis were such that only one new SAMA, which was already shown 
for the base case to be cost-beneficial for Unit 2, proved cost-beneficial at the 95th 
percentile for Unit 1.  

NMC notes that this analysis should not necessarily be considered dispositive because 
other engineering reviews are necessary to determine the ultimate implementation.  
NMC continues to consider implementation of SAMAs 9 and 22 identified in this 
analysis through PINGP’s corrective action program.   
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TABLE 4.2-1 
PINGP SURFACE WATER WITHDRAWALS FROM THE MISSISSIPPI RIVER AT 

STURGEON LAKE 

Year Annual River Water 
Withdrawal 

(gallons) 

Average Annual Blowdown 
Discharge 

(cfs) 
2000 211,164,000,000 851 
2001 205,615,000,000 850 
2002 200,408,000,000 807 
2003 192,790,000,000 775 
2004 184,630,000,000 736 
2005 207,650,000,000 841 
Total Use (2000 - 2005) 1,202,257,000,000 4,860 
Average annual (2000 – 2005) 

gallons per year (gpYr) 
200,376,166,667 (849 cfs) Ave. Annual   810 cfs 

  
NSP 2001, NSP 2002, NSP 2003, NSP 2004, NSP 2005, NSP 2006 
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TABLE 4.10-1 
RESULTS OF INDUCED CURRENT ANALYSIS 

Transmission Lines Voltage (kV) 

Maximum  
Induced Current  
(milliamperes) 

Line No. 0976 – PINGP to Blue Lake  345 4.43 
Line No. 0979 – Short connection to pre-existing Adams line 345 2.39 
Line No. 0986 – Short connection to pre-existing Red Rock 

line  
345 2.39 

Line No. 0987 – PINGP to Red Rock3 345 3.92 
Line No. 5302 – PINGP to Spring Creek  161 0.89 
  
TtNUS 2007 

 

                                            
3 Lines No. 0987 and No. 0986 share the corridor to Red Rock, thus the combined influence of the two lines was 

included in the analysis. 
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